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The phase III IsKia trial involved transplant-eligible (TE)

NDMM patients (pts) aged ≤70 yr randomized to isatuximab-carfil-
zomib-lenalidomide-dexamethasone (Isa-KRd) induction, MEL200-
ASCT and Isa-KRd consolidation vs. KRd induction,
MEL200-ASCT and KRd consolidation. Post-consolidation MRD-
neg (NGS; 10⁻⁵) was the primary endpoint, evaluated in the ITT pop-
ulation. Key secondary endpoints were post-induction MRDneg
(NGS; 10⁻⁵) and PFS. Pt characteristics were well balanced between
the Isa-KRd and KRd arms (151 vs 151 pts): median age 61 vs 60
yrs; high risk by IMWG [del(17p) and/or t(4;14) and/or t(14;16)]
18% vs 19%; double hit [DH; ≥2 abnormalities among del(17p),
t(4;14), t(14;16) and gain/amp(1q)] 9% vs 11%. The post-consolida-
tion ITT rates of 10⁻⁵ MRDneg were 77% vs 67% (OR 1.67,
p=0.049) and of 10⁻⁶ MRDneg 67% vs 48% (OR 2.29, p<0.001).
Consistent MRD results were detected by NGF. The MRDneg ad-
vantage (10⁻⁵/10⁻⁶) was retained in all subgroups (Figure 1) and was
similar in standard-risk (SR) and high-risk (HiR) pts. 10⁻⁵MRDneg
with Isa-KRd was similar in HiR (76%), DH (77%) and SR (79%)
pts. In the KRd arm, 10⁻⁵MRDneg was 58% in HiR and 53% in DH
pts, vs 70% in SR pts. 10⁻⁶MRDneg with Isa-KRd was 72% in HiR,
77% in DH and 67% in SR pts. Post-induction MRDneg was also
significantly higher with Isa-KRd vs KRd (10⁻⁵: 45% vs 26%, OR
2.34, p<0.001; 10⁻⁶: 27% vs 14%, OR 2.36, p=0.004), with a con-
sistent benefit in all subgroups. Post-induction MRDneg in HiR and
DH pts treated with Isa-KRd was: 10⁻⁵, HiR 60%, DH 54%; 10⁻⁶,
HiR 40%, DH 31%. Post-ASCT MRDneg was also significantly bet-
ter with Isa-KRd vs KRd (10⁻⁵: 64% vs 49%, OR 1.93, p=0.006;
10⁻⁶: 52% vs 27%, OR 3.01, p<0.001), with a consistent advantage
in all subgroups. At the current follow-up (median, 21 months), PFS
analysis has not yet been performed. 55% of pts had ≥1 hematologic
AEs with Isa-KRd vs 44% with KRd; main grade 3–4 hematologic
AEs in Isa-KRd vs KRd were neutropenia (36% vs 22%) and throm-
bocytopenia (15% vs 17%). 41% of pts had ≥3 non-hematologic AEs
with Isa-KRd vs 37% with KRd. Discontinuation for toxicity was
6% with Isa-KRd vs 5% with KRd; treatment-related deaths were 4
with Isa-KRd (1 progressive disease, 3 infection) and 1 with KRd
(infection). In TE NDMM pts, Isa-KRd induction and consolidation
significantly increased MRDneg in every treatment phase and also
in HiR pts, as compared to KRd.

SIE2024-EMN24-IsKia-Figure-b.jpg

Figure 1.
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A. Dedola1,2, G. Benevolo3, E.M. Elli4, R. Latagliata5, F. Branzanti2,
E. Morsia6, M. Tiribelli7, F. Cavazzini8, A. Tieghi9, M. Farina10, 
A. D’addio11, E. Abruzzese12, F. Cavalca4, M. Venturi1,2, G. Fontana1,2,
M. Loffredo1,2, R. Mullai7, A. Cuneo8, B. Martino13, N. Vianelli1, 
M. Cavo1,2, G. Palumbo14, E. Rossi15, M. Breccia16, V. De Stefano15,
F. Palandri1

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 2Dipartimento di Medicina Specialistica,
Diagnostica e Sperimentale, Università di Bologna; 3University
Hematology Division, Città della Salute e della Scienza Hospital;
4Fondazione IRCCS San Gerardo dei Tintori, divisione di ematologia
e unità trapianto di midollo; 5Hematology Unit, Ospedale Belcolle;
6Hematology Unit, Department of Clinical and Molecular Sciences,
DISCLIMO, Università Politecnica delle Marche; 7Division of
Hematology and BMT, Department of Medicine, University of Udine;
8Division of Hematology, University of Ferrara; 9Department of
Hematology, Azienda USL - IRCCS di Reggio Emilia; 10Unit of Blood
Diseases and Stem Cells Transplantation, Department of Clinical
and Experimental Sciences, University of Brescia, ASST Spedali
Civili of Brescia; 11Division of Hematology, Onco-hematologic De-
partment, AUSL della Romagna; 12Division of Hematology, Ospedale
S. Eugenio; 13Division of Hematology, Azienda Ospedaliera ‘Bianchi
Melacrino Morelli’; 14Department of Scienze Mediche, Chirurgiche
e Tecnologie Avanzate “G. F. Ingrassia”, University of Catania;
15Fondazione Policlinico Gemelli IRCCS, Section of Hematology,
Catholic University; 16Hematology, Department of Translational and
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Recently, the European Leukemia Net (ELN) recommended cy-
toreduction in patients (pts) with Polycythemia Vera (PV) at low risk
(LR) (age<60 yrs and no previous thromboses) but carrying addi-
tional criteria for therapy start (CTS). Hydroxyurea (HU) is the most
used cytoreductive agent in PV. During HU therapy, we assessed: 
1) incidence rate of thrombosis (IR-thro) across risk categories in-
cluding LR, HR-AGE (age>60 yrs) and HR-THRO pts (previous
thrombosis regardless of age); 2) impact of CTS on thrombotic risk.
The PV-ARC is a multicenter retrospective study including 1162 PV
pts (NCT06134102). Among the 1024 HU-treated pts, we evaluated
739 with available data on CTS. CTS included: persistent/progres-
sive leukocytosis (100% increase if WBC<10 x109/L; 50% increase
if WBC>10; WBC>15 at diagnosis and HU start); extreme persistent
thrombocytosis (>1000x109/L PLT at diagnosis and HU start); pro-
gressive splenomegaly (increase of >5 cm from diagnosis); inade-
quate hematocrit (HCT) control (≥6 phlebotomies/yr; HCT≥53% at
diagnosis and HU start; PHL intolerance); uncontrolled cardiovas-
cular risk factors (CVRF); itching (≥5/10) at HU start. Overall, 137
(18.5%) pts were at LR and 602 (81.5%) were at HR (HR-AGE, n.
424; HR-THRO, n. 178). During HU, 72 pts had 92 thromboses for
an IR-thro of 1.7%p-y. IR-thro was equal in LR and HR-AGE (1.1
vs 1.3%p-y, p=0.68), but significantly higher in HR-THRO pts
(3.0%p-y) (p=0.006 vs LR and p=0.002 vs HR-AGE). CTS were
present in 445 (60.3%) pts: 95 LR (69.3%), 242 HR-AGE (57.1%)
and 109 HR-THRO (61.2%). CTS were associated to significantly
increased IR-thro in the total cohort (2.4 vs 0.7%p-y, p<0.001), in
LR pts (1.6 vs 0%p-y, p=0.05), in HR-AGE pts (2.0 vs 0.5%p-y,
p=0.001) and in HR-THRO pts (4.0 vs 1.7%p-y, p=0.04). Thrombo-
sis-free survival (TFS) at 5 yrs was 88.7% and 96.1% in pts with or
without CTS (Figure 1a). TFS of LR and HR-AGE pts with CTS
were comparable to HR-THRO pts without CTS (Figure 1b). In mul-

tivariate Cox analysis considering CTS, age>60 yrs and previous
thrombosis, CTS and previous thrombosis remained associated with
thrombotic risk (HR: 3.1, p<0.001; HR: 3.2, p<0.001). Albeit retro-
spective, this study shows for the first time that ELN criteria for ther-
apy start identify an increased risk phenotype either in LR and HR
pts treated with HU. These findings call for greater attention to CTS
and their integration into prognostic models that go beyond the two
categories related only to age and thrombotic history.

Figure 1.
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Background. Exagamglogene autotemcel (exa-cel) is a non-viral
cell therapy that reactivates fetal hemoglobin (HbF) via ex vivo
CRISPR-Cas9 gene-editing of autologous CD34+ hematopoietic
stem and progenitor cells (HSPCs).

Methods. CLIMB THAL-111 is a 24-month (mo), phase 3 trial
of exa-cel in pts age 12-35y with TDT and a history of ≥100 mL/kg/y
or ≥10 U/y packed red blood cell (RBC) transfusions in 2y before
screening. Primary endpoint is proportion of pts maintaining a
weighted average hemoglobin (Hb) ≥9 g/dL without RBC transfusion
for ≥12 consecutive mos (TI12). Evaluable pts had ≥16 mos follow-

Figure 1. Thrombosis-free survival. 
TFS was evaluated according to: presence of ELN criteria for therapy start (CTS) at HU start (fig.1a, in the overall cohort; fig.1b, in the different 
thrombotic risk categories)  
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up after exa cel infusion. Evaluation started 60 days after last RBC
transfusion for post-transplant support or TDT management.

Results. As of 18 September 2023, 54 pts (mean age 21.3 [range
12-35]y; 19 [35.2%] age ≥12 to <18y; 33 [61.1%] with β0/β0 or
β0/β0-like genotypes, median annualized transfusion volume 205.7
mL/kg) received exa-cel; median follow-up 28.0 (range 7.3-56.2)
mos. All pts engrafted neutrophils and platelets (median 29 and 44
days, respectively). 42/45 pts (93.3%) evaluable achieved primary
endpoint (TI12) (95% CI: 82%, 99%; P<0.0001), stopping transfu-
sions 32.3 (SD, 18.1) days after exa-cel infusion and remaining trans-
fusion independent for 27.7 (range, 12.4-53.3) mos (Figure 1). For
all pts, mean total Hb was 11.5 g/dL at Month 3 (≥12g/dL Month 6
onward) and HbF was 7.9 g/dL (≥ 11 g/dL Month 6 onward) with
pancellular distribution. Proportion of edited BCL11A alleles was
stable in bone marrow CD34+ and peripheral blood nucleated cells.
Pts not yet evaluable and with sufficient follow-up were also trans-
fusion-free. Quality-of-life (QOL) measures showed clinically sig-
nificant improvements. All pts had adverse events (AE), most Grade
1 or 2; 48 (88.9%) pts had AEs of Grade 3 or 4 severity. Most com-
mon AEs were febrile neutropenia (61.1%), headache (55.6%), and
stomatitis (51.9%). As previously reported, 2 pts (3.7%) had SAEs
considered related to exa-cel which resolved. There were no deaths,
discontinuations, or malignancies.

Conclusions. Exa-cel treatment resulted in early and sustained
increases in Hb and HbF, leading to transfusion independence in
>90% of pts with TDT and improved QOL which was maintained.
Safety profile remains generally consistent with myeloablative busul-
fan conditioning and autologous transplantation. These results con-
firm the potential for exa-cel to provide a one-time functional cure
to pts with TDT.

Figure 1. Duration of Period Free from Transfusions after Exa-cel Infusion
(Study CLIMB THAL-111 and Study 131). All RBC transfusions that occurred
after exa-cel dosing were adjudicated by the Independent Endpoint Adjudi-
cation Committee. The washout period refers to the 60 days after the last
RBC transfusion for post-transplant support or TDT management. The num-
ber to the right of the light green row is the duration of period free from
RBC transfusions, starting 60 days after the last RBC transfusion. Partici-
pants evaluable for the primary efficacy endpoint shown in tan box (primary
efficacy set). *Participants who did not achieve TI12 in CLIMB-THAL-111;
of these, participant #18 subsequently achieved TI12 in Study 131. **Indi-
cates patient that decided to withdraw from Study 131 not due to adverse
event. Exa-cel: exagamglogene autotemcel; RBC: red blood cell; TDT: trans-
fusion dependent β thalassemia.
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Background. FLT3-ITD is among the most common mutations
in AML but has not historically been routinely assessed in pts in re-
mission due to limitations of conventional detection methods. In the
phase 3 QuANTUM-First (Q-F) trial, quizartinib (Quiz), a type-II
FLT3 inhibitor, significantly improved OS vs placebo (Pbo) when
added to intensive chemotherapy (IC) and as maintenance monother-
apy in pts with FLT3-ITD+ ND-AML. We analyzed the impact of
FLT3-ITD–specific MRD on clinical outcomes in Q-F.

Figure 1. 
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Methods. Genomic DNA from BM or PB in pts with remission
after 1-2 courses of induction (IND) and at end of consolidation
(CONS; prior to transplant [HCT] or continuation [CONT] for HCT
pts and prior to CONT for non-HCT pts) was analyzed with a FLT3-
ITD PCR-NGS assay. ITD mutations after IND were cross-validated
against ITDs at enrollment; ITD variant allele frequencies (VAFs)
were calculated with a sensitivity of ~10-5 and MRD was classified
as undetectable below a 0 cutoff or as MRD– using a predefined 10–

4 cutoff. Composite CR (CRc; CR+CRi) rates by MRD status during
IND were compared between arms by stratified CMH test. ITD VAFs
during IND and CONS were compared between arms by Wilcoxon
rank sum test. Nominal P-values were not adjusted for multiplicity.

Results. 539 pts were randomized to Quiz (268) or Pbo (271);
368 pts (68.3%) achieved CRc after IND and MRD analysis was per-
formed on 321 (87.2%) of these pts (162 Quiz, 159 Pbo) during IND
response assessments. MRD was also assessed in 337 pts (172 Quiz,
165 Pbo) at end of CONS prior to CONT; of these, 166 (87 Quiz, 79
Pbo) received HCT. The % of pts in CRc at end of IND with ITD
MRD <10–4 was similar between arms (Quiz 25.4% vs Pbo 21.8%;
P=0.3430), but a greater % of pts had CRc with undetectable MRD
(0 cutoff) with Quiz vs Pbo (12.3% vs 7.0%; P=0.0403). For pts with
CRc at end of IND, the median best ITD VAF by end of CONS was
lower with Quiz vs Pbo (0% vs 0.0017%; P=0.0006) (Figure 1A).
Using the 0 ITD VAF cutoff at end of IND, a longer OS was observed
with Quiz vs Pbo regardless of MRD status (HR: 0.79 in MRD−,
0.75 in MRD+; Figure 1B). In MRD+ pts, median OS was not
reached with Quiz and 35.4 months with Pbo (Figure 1B). Results
were similar using an MRD– cutoff of 10–4.

Conclusions. These findings demonstrate the prognostic utility
of ITD–specific MRD measurements in the management of pts with
FLT3-ITD+ AML, and suggest that long-term OS benefits with Quiz
derive in part from a deep and sustained reduction of FLT3-ITD.

B06
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Background. CAR T-cells have revolutionized the outcomes of
relapsed/refractory large B-cell lymphomas. Long-term follow-up
highlights the importance of hematological toxicity in the context of
a non-relapse mortality primarily driven by infections and has led to
the creation of a score that predicts neutropenia: the CAR-HEMA-
TOTOX (HT). Subsequently, the European scientific community
(EHA/EBMT) has reached a consensus defining a new entity: im-
mune effector cell–associated hematotoxicity (ICAHT).

Aim. To validate the ability of the HT score to predict ICAHT
and survival.

Methods. The CART-SIE is an ongoing multicenter prospective
observational study collecting data on patients treated with commer-
cial CAR T-cells.

Figure 1. 

Results. Since 2019 to 2023, 760 consecutive patients were en-
rolled. Out of 760, 302 had all the necessary data to calculate the HT
score at infusion. Thirty-four percent of the patients were female and
median age was 57 years. Patients with high HT score were more
frequently had an advanced stage disease (stage III-IV: 80% vs 61%,
p=0.0007), and had a higher lactate dehydrogenase at the time of in-
fusion (mean 507 vs 274mU/ml, p<0.0001). Patients with a high HT
score had a 6-fold higher risk of experiencing late ICAHT of grade>2
(OR=5.86, p=0.0042, AUC=71%, sens=69%, spec=72%). Patients
with a high HT score also showed lower overall response rates
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(ORR) and complete response rates (CRR) at 90 days (ORR: 31%
vs 59% OR=0.32, p<0.0001; CRR: 24% vs 50%, OR=0.33,
p=0.0001). Adjusted logistic models confirmed that the effect of HT
was independent from baseline characteristics. With a median fol-
low-up of 18 months, patients with a high HT score have lower OS
and PFS (1year OS 54% vs 80%; 1year PFS 31% vs 49%). Patients
with a high HT score showed a threefold increased risk of mortality
(HR=2.98, 95%CI=1.99-4.45, p<0.0001, Harrell’s C=63%). Ad-
justed Cox models confirmed that HT was an independent prognostic
factor for OS. A simplified version of HT, based solely on the platelet
count and C-reactive protein at infusion, was calculated for 471 pa-
tients and proved capable of predicting both OS and PFS (Figure 1,
1year OS 72% vs 33%, HR 3.65, 95%CI=2.3-5.7, p<0.0001).

Conclusion. For the first time in the context of a prospective real-
world study, we validated the ability of the HT score to predict
ICAHT and survival. Updated data will be presented at the meeting.
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Background. Disease relapse is a major cause of mortality fol-
lowing allogeneic hematopoietic stem cell transplantation (al-
loHSCT) for hematologic malignancies. When alloHSCT fails, donor
lymphocyte infusion (DLI) is one of the clinical options, but this
treatment is complicated by a high risk of acute graft-versus-host dis-
ease (GvHD). Donor’s Cytokine Induced Killer (CIK) cells have
shown Graft versus Leukemia (GvL) activity with little GvHD and
therefore may represent an ideal alternative to treat post-transplant
relapse in the setting of HLA disparity.

Table 1. Baseline clinical characteristics of included patients.

Aim. To evaluate the safety and efficacy of donor-derived CIK
cells for the treatment of relapse after haploidentical transplantation

Methods. We conducted an academic, phase I/II dose-escalation
trial in patients who relapsed after haploidentical alloHSCT (EU-
DRACT number 2018-000716-24). CIK cells were produced from
up to 50 mL of peripheral blood from the previous HSCT donor. For
each patient were scheduled three CIK infusions (5x106, 5x106 and
10x106 cells/kg) every 21 days, followed by restaging at day +100
from the last infusion. The primary objectives were to define safety
as the study of treatment-related death or grade ≥III acute GvHD.
Secondary objectives included the assessment of the response rate.

Results. Nineteen patients relapsed after haploidentical donor al-
loHSCT were screened for this study and 18 were enrolled. The clin-
ical characteristics of the enrolled patients are reported in Table 1.
Successful production of CIK cells was achieved for all patients.
Four patients died before starting therapy, due to disease progression,
and 1 patient was withdrawn from the protocol. The remaining 13
patients received at least one CIK administration (6 in the run-in
phase cohort and 7 in the expansion phase). None patient developed
any grade of acute or chronic GvHD. Complete remission was ob-
served in 8 (62%) patients, stable disease in 1 patient (8%), and pro-
gression of disease in 4 patients (31%). Better results were observed
for patients enrolled due to MRD/chimerism relapses compared to
hematological relapses regarding overall response rate (75% vs 40%,
respectively).

Conlusions. Our study shows that CIK cells also represent a safe
cellular therapy in the context of profound HLA disparity with no re-
ported cases of GvHD. This safety profile represents an important
basis for the future development of CIK cells as an ideal platform
for developing ready-to-use allogeneic immunotherapies.
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PATIENT-REPORTED OUTCOMES (PROS) IN ACUTE MYELOID
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Introduction. In the phase 3 QuANTUM-First (Q-F) trial
(NCT02668653) in pts with FLT3-ITD+ ND-AML, quizartinib
(Quiz), a type-II FLT3 inhibitor, significantly improved OS vs
placebo (Pbo) when added to intensive chemotherapy (IC) and as
maintenance monotherapy. An exploratory endpoint of the trial was
to assess the impact of Quiz on PROs.

Methods. Pts were randomized 1:1 to receive Quiz or Pbo with
standard induction (IND) and consolidation (CONS), followed by
up to 36 cycles of monotherapy continuation (CONT) for pts achiev-
ing remission. The EORTC QLQ-C30 and EuroQol EQ-5D-5L were
assessed at baseline (BL; IND cycle [C] 1 day [D] 8), on D28 of IND
C1–2, D6 and D28 of CONS C1–4, and D1 of each third C during
CONT. A minimal clinically important difference (MCID) score ≥10
points was used for QLQ-C30 domains. A mixed-effect model for
repeated measures (MMRM) and time until definitive deterioration
(TUDD) assessed longitudinal effects. TUDD was the time to first
deterioration of from BL PRO score to beyond the MCID without
further improvement of more than one MCID or without any further
available score.
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Table 1 and Figure 1.

Results. 509/539 pts (254 Quiz, 255 Pbo) were assessed for
PROMs. Questionnaire completion compliance at the beginning of
each phase was high and similar for both arms and most scales:
Global Health Status (GHS) completion rates were 99.2%, 95.3%,
and 93.4% at C1 of IND, CONS, and CONT, respectively. BL PRO
scores were comparable between arms and were lower than the gen-
eral population norm QLQ-C30 and EQ-5D-5L scores for EU and
US. Per MMRM, there were clinically meaningful improvements
from BL in GHS (Figure 1) and fatigue in both arms, but no signifi-
cant difference between arms for the change from BL score although
Pbo had numerically better scores during the maintenance phase
(treatment difference [Quiz–Pbo], GHS: –2.0 [95%CI: -4.8, 0.7],
p=0.1479; fatigue: 3.0 [95%CI: -0.1, 6.1], p=0.0600). Similar trends

were observed in most of the functional and symptom scales of
EORTC QLQ-C30 and EQ-5D-5L. By TUDD analysis, Quiz showed
slower deterioration in several scales (specifically GHS, cognitive
function, appetite loss, and constipation; not statistically significant).

Conclusions. Quiz showed improvement in OS without a detri-
mental impact on quality of life and symptoms when added to stan-
dard chemotherapy followed by maintenance monotherapy in pts
with newly diagnosed FLT3-ITD AML.
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Foundation, Data Center and Health Outcomes Research Unit;
47Sapienza University of Rome, Department of Translational and Pre-
cision Medicine; 48St. Anna University Hospital, Hematology Section,
Italy

Within the GIMEMA, we have designed the observational
CLL2121 study (NCT04867915) with the objective of evaluating the
management of CLL in all Italian hematology centers in order to pro-
vide a more representative picture of everyday clinics using “real-
world” data. This retrospective/prospective Italian multicenter study
enrolls pts with CLL/small lymphocytic lymphoma (SLL)/mono-
clonal B cell lymphocytosis (MBL) diagnosis from 2010. 4598 pts
from 82 sites were enrolled into the study at 14 Apr 2024. Within
this larger cohort we focused on pts exposed to covalent BTK in-
hibitors (cBTKi), aiming at defining 1) type of CLL-treatment and
response to next-line-treatment after cBTKi discontinuation; 2) over-
all survival (OS) from cBTKi discontinuation. 1264/2033 treated pts
(62%) received ≥1 cBTKi in any line of treatment. The majority were
male (794/1261, 63%), 1146 (91%) had a CLL, with only 93 (7%)
having SLL and 22 (2%) MBL. The median age at the time of the
first BTKi start was 71 years (IQR 63-77). 861 pts received a cBTKi-
based therapy in first-line, while the median number of therapies be-
fore the first cBTKi in 403 relapsed/refractory pts was 1 (range 1-6).
482/615 with available information (74%) carried unmutated IGHV,
and 245/550 (45%) had TP53 aberrations. 927 pts were treated with
ibrutinib-based therapies (583 1L, 344 2+L), 332 with acalabrutinib
(259 1L, 73 2+L), 30 with zanubrutinib (19 1L, 11 2+L). After a me-
dian follow up of 74 months (range 1-248), the best overall response
rate to the first cBTKi among 810 pts was 77%, 24% being complete
(CR)/CRi, 46% partial (PR), 7% PR with lymphocytosis, with 13%
experiencing progressive disease, 9% stable disease, and <1% death.
33% discontinued their first cBTKi for progression/death, 31% for
toxicity, 8% according to the plan, 27% for other reasons, <1% were
lost-to follow-up. Next line treatment after BTKi was venetoclax-
based (68%), BTKi+/-anti-CD20 (9%), idelalisib+/-rituximab (8%),
chemoimmunotherapy (5%), pirtobrutinib (1%), and other (9%). The
12-month OS from the first cBTKi discontinuation was 64.2% (95%
CI: 53.2-77.5%) for progressive vs 82.9% (95% CI; 72.0-95.4%) for
intolerant pts (Figure 1). This real world study on a large cohort of
pts with CLL/SLL in Italy shows a high proportion of pts discontin-
uing BTKi due to toxicity at similar levels compared to clinical pro-
gression. Importantly, BTKi discontinuation appears to be a turning
point, that portends a short OS, with limited salvage options.

Figure 1. 
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CARV EPIDEMIOLOGY IN 2023-2024 FALL-WINTER SEASON
IN HEMATOLOGIC MALIGNANCY PATIENTS: A REPORT FROM
EPIFLUEHA REGISTRY

F. Marchesi, J. Salmanton-García, J. Labrador, N. Fracchiolla, 
Y.M. Bilgin, M.I. Del Principe, L. Drgoňa, L. Rahimli, G. Plantefève,
J. Van Praet, P. Musto, K. Piukovics, I. Espigado, I. Heras Fernando,
M. Criscuolo, O.A. Cornely, L. Pagano

IRCCS Regina Elena National Cancer Institute, University Hospital
Cologne, Hospital Universitario de Burgos, IRCCS Ca’ Grande-Os-
pedale Maggiore Policlinico di Milano, Adrz Goes, Tor Vergata Uni-
versity, Comenius University and National Cancer Institute,
University Hospital Cologne, Centre Hospitalier d’Argenteuil, Di-
enst Nierziekten, Infectieziekten en Algemeen Inwendige Ziekten,
Campus Brugge, Policlinico di Bari, Faculty of Medicine University
of Szeged, University Hospital Virgen del Rocio, Hospital Morales
Messeguer, Fondazione Policlinico Universitario A. Gemelli - IRCCS
- Università Cattolica del Sacro Cuore, Cologne University, Fon-
dazione Policlinico Universitario A. Gemelli - IRCCS - Università’
Cattolica del Sacro Cuore, Italy

The increasing concern regarding the impact of community-ac-
quired respiratory viruses (CARVs) in patients with hematological
malignancies (HM) requires proactive measures to mitigate risks and
enhance treatment outcomes. This study sought to gather and analyze
epidemiological, management, and outcome data from HM patients
with CARV collected in the 2023-24 fall-winter season to inform tai-
lored clinical management strategies. Utilizing an online registry,
data from of CARV infections in HM patients were collected from
September 2023 to March 2024 (period of maximum CARVs
spread), spanning 53 sites across 21 countries. We collected 1242
cases of CARV in patients with HM. Severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) accounted for 599 cases (48%),
followed by influenza (n=240, 19%), respiratory syncytial virus
(RSV) (n=141, 11%), and rhinovirus (n=134, 11%). The distribution
of specific CARVs mirrored the overall prevalence across different
malignancies, with 27% in acute leukemias and non-Hodgkin lym-
phoma each and 22% in multiple myeloma. Prior to CARV infection,
26% of patients had undergone stem cell transplantation or CAR-T
therapy, particularly in cases of rhinovirus (46%) and RSV, metap-
neumovirus, and parainfluenza virus (35%, each). Chronic car-
diopathies (43%) were the most common comorbidity across all
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CARV cases. Critical illness was more prevalent in patients infected
with parainfluenza virus (22%), metapneumovirus (15%) or in-
fluenza (12%) compared to RSV or SARS-CoV-2 (6%, each). Inva-
sive mechanical ventilation was more frequent in metapneumovirus
and parainfluenza cases (11%, each). Bacterial pathogens (14%)
were the primary cause of secondary infections, followed by fungi
and viruses (4% each), with consistent distribution across CARV
types. Parainfluenza infections had the highest overall mortality rates
(19%), surpassing those of influenza (11%) or SARS-CoV-2 (10%).
Accordingly, attributable mortality was of 11%, 7% and 5% for
parainfluenza, influenza and SARS-CoV-2, respectively. Progression
of baseline malignancy contributed to 68% of overall mortalities.
Our findings emphasize the profound impact of CARV on patients
with HM, notably with SARS-CoV-2 predominance. CARV distri-
bution mirrored malignancy prevalence, with acute leukemias and
non-Hodking lymphoma most affected. Additionally, our study high-
lights the increased severity and mortality rates linked to specific
CARV pathogens like parainfluenza and metapneumovirus.
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SEVEN-YEAR OVERALL SURVIVAL ANALYSIS FROM THE
ECHELON-1 STUDY OF BRENTUXIMAB VEDOTIN PLUS CHE-
MOTHERAPY IN PATIENTS WITH PREVIOUSLY UNTREATED
STAGE III/IV CLASSICAL HODGKIN LYMPHOMA

M. Picardi1, S.M. Ansell2, D.J. Straus3, J.M. Connors4, W. Jurczak5,
W.S. Kim6, A. Gallamini7, R. Ramchandren8, J.W. Friedberg9, 
R. Advani10, M. Hutchings11, A.M. Evens12, K.J. Savage4, H.S. Eom13,
T. Feldman14, J.S. Abramson15, C. Dong16, B. Savani16, A. Zomas17,
K. Fenton18, J. Radford19, P.L. Zinzani20

1University of Naples Federico II; 2Mayo Clinic; 3Memorial Sloan
Kettering Cancer Center; 4Centre for Lymphoid Cancer; 5Maria
Sklodowska-Curie National Research Institute of Oncology;
6Sungkyunkwan University School of Medicine; 7Antoine-Lacassagne
Cancer Center; 8University of Tennessee Graduate School of Medi-
cine; 9Wilmot Cancer Institute; 10Stanford University; 11Rigshospi-
talet, Copenhagen University Hospital; 12Rutgers Cancer Institute
of New Jersey; 13National Cancer Center; 14Hackensack Meridian
Health; 15Massachusetts General Hospital; 16Takeda Development
Center Americas, Inc. (TDCA); 17Takeda Pharmaceuticals Interna-
tional AG; 18Pfizer Inc; 19Academic Health Science Centre; 20Uni-
versity of Bologna, Italy

Analysis of the 6-year follow-up of the ECHELON-1
(NCT01712490) study demonstrated significant improvements in
overall survival (OS) and progression-free survival (PFS) in patients
with Stage III/IV classical Hodgkin lymphoma (cHL) treated with
A+AVD (brentuximab vedotin plus doxorubicin, vinblastine, and
dacarbazine) versus ABVD (doxorubicin, bleomycin, vinblastine,
and dacarbazine), with a comparable safety profile. Here, we report
OS and PFS data following a 7-year median follow-up. OS and PFS
per investigator were analysed in the intent-to-treat (ITT) population
(data cut-off March 11, 2023). Patients were randomized 1:1 to re-
ceive ≤6 cycles of A+AVD (n=664) or ABVD (n=670) on days 1 and
15, every 28 days. Positron emission tomography scan after cycle 2
(PET2) assessment was compulsory. In the safety population, long-
term outcomes included resolution or improvement of peripheral
neuropathy (PN), second malignancies, and pregnancies. At a median
follow-up of 89.3 months (95% confidence interval [CI]: 87.0–90.2),
7-year OS rates were 93.5% (95% CI: 91.1–95.2) with A+AVD and
88.8% (95% CI: 85.8–91.1) with ABVD; OS favored A+AVD over
ABVD (hazard ratio [HR], 0.62; 95% CI: 0.42–0.90; P=0.011). Sub-

group analyses of OS showed consistent benefit for A+AVD in most
subgroups, including age <40 years and Stage IV disease (Table 1).
Seven-year PFS rates with A+AVD versus ABVD were 82.3% (95%
CI: 79.1–85.0) vs 74.5% (95% CI: 70.8–77.7), respectively (HR,
0.68; 95% CI: 0.53–0.86; P=0.001). At last follow-up, PN had im-
proved/resolved in most patients (A+AVD: 86.0% [381/443];
ABVD: 87.1% [249/286]). Median (range) time to complete resolu-
tion of PN was 16 (0–373) weeks with A+AVD and 10 (0–343)
weeks with ABVD; median (range) time to improvement was 42 (2–
182) and 19 (15–142) weeks, respectively. PN was ongoing in 27.5%
(122/443; 11.7% grade ≥2) and 20.3% (58/286; 7.0% grade ≥2) of
patients receiving A+AVD and ABVD, respectively. Livebirths/preg-
nancies were reported by 84/92 patients and their partners with
A+AVD and 59/73 with ABVD; no stillbirths were recorded. Second
malignancies were reported in 5.0% (33/662) and 5.9% (39/659) of
patients in the A+AVD and ABVD arms, respectively. After a median
follow-up of 7 years, patients treated with A+AVD demonstrated sus-
tained OS and PFS benefit versus those treated with ABVD, with
PFS rates suggesting potential curability. No new safety signals were
reported in patients treated with A+AVD.

Table 1. 

B12

OVERALL SURVIVAL, CLINICAL BENEFIT AND DURABLE
TRANSFUSION INDEPENDENCE WITH IMETELSTAT IN THE
IMERGE PHASE 3 TRIAL OF RED BLOOD CELL-TRANSFUSION
DEPENDENT LOWER-RISK MYELODYSPLASTIC SYNDROMES

V. Santini1, R. Komrokji2, M. Sekeres3, M. Savona4, P. Fenaux5, 
Y. Madanat6, E. Oliva7, R. Buckstein8, A. Jonášová9, U. Germing10,
M. Mittelman11, S. Thepot12, J. Riggs13, S. Dougherty13, T. Berry13,
S. Navada13, Q. Xia13, L. Sun13, A. Zeidan14, U. Platzbecker15

1MDS Unit, Hematology, AOUC, University of Florence; 2Moffitt
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Sunnybrook Health Sciences Centre; 91st Medical Department–
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tre Hospitalier Universitaire d’Angers; 13Geron Corporation; 14Yale
School of Medicine and Yale Cancer Center, Yale University; 15De-
partment of Hematology, Cellular Therapy and Hemostaseology,

8



51° Congress of the Italian Society of Hematology, Milano, Italy, September 23-25, 2024

Leipzig University Hospital

In the double-blind, randomized IMerge Ph3 study
(NCT02598661), imetelstat, a first-in-class telomerase inhibitor, re-
sulted in significantly higher rates of red blood cell transfusion in-
dependence (RBC-TI) for ≥8 weeks, ≥24 weeks, and ≥1 year (39.8%,
28.0%, and 17.8%) than placebo (15.0%, 3.3%, and 1.7%) in patients
(pts) with non-del(5q) lower risk-myelodysplastic syndromes that
were RBC-transfusion dependent, relapsed/refractory to or ineligible
for erythropoiesis-stimulating agents, and naïve to lenalidomide or
hypomethylating agents (Platzbecker et al. Lancet 2024). Here we
report initial assessment of overall survival (OS) and clinical benefit
of durable RBC-TI with imetelstat in IMerge. Duration of RBC-TI
and OS were calculated by Kaplan-Meier method and compared by
stratified log-rank test. Cutoff date was Oct 2022 for primary analy-
sis, Oct 2023 for ≥1-year RBC-TI, and Jan 2024 for OS. Among pts
achieving ≥8-week RBC-TI, median duration of TI was 52 weeks
with imetelstat (47/118 pts) vs 13 weeks with placebo (9/60 pts)
(P<.001); median increase from baseline in central hemoglobin (Hb)
was 3.6 g/dL vs 0.8 g/dL, respectively. Of imetelstat-treated pts in
this subset, 70% remained RBC-TI for ≥24 weeks; 64% of ≥24-week
responders remained RBC-TI for ≥1 year. Among ≥24-week RBC-
TI responders, median duration of TI was 80 weeks with imetelstat
(33/118 pts) vs 78 weeks with placebo (2/60 pts) (P<.001); median
Hb increase was 4.2 g/dL vs 1.1 g/dL. In ≥1-year RBC-TI responders,
median duration of TI was 132 weeks with imetelstat (21/118 pts) vs
131 weeks with placebo (1/60 pts); median Hb increase was 5.2 g/dL
vs 1.7 g/dL. In a separate assessment, ≥8-week, ≥24-week, and ≥1-
year RBC-TI with concurrent Hb rise of ≥1.5 g/dL with imetelstat
vs placebo occurred in 28% vs 2%, 23% vs 0%, and 17% vs 0% of
pts (all P<.001). As of Jan 2024, 55 (47%) and 26 (43%) pts were in
follow-up in the imetelstat and placebo groups; median duration of
follow-up was 32 and 28 months. Median OS was 40.4 months with
imetelstat and not estimable with placebo (HR, 0.98; 95% CI, 0.526-
1.823). In the imetelstat group, 2-year OS rate was 78% overall, 81%
in ≥8-week TI responders, and 75% in non-responders (Figure 1). In
the placebo group, 2-year OS rate was 74%. Results from these up-
dated analyses confirm that achievement of RBC-TI with imetelstat
was durable and associated with improvement in Hb level. Addition-
ally, preliminary OS analysis suggests no detriment with imetelstat
vs placebo.

Figure 1. 
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SAFETY RESULTS FROM THE PHASE 3 MAJESTEC-7 STUDY
IN PATIENTS (PTS) WITH TRANSPLANT INELIGIBLE/NOT IN-
TENDED NEWLY DIAGNOSED MULTIPLE MYELOMA (NDMM)

M. Cavo1, C. Touzeau2, M. Beksac3, E. Terpos4, S.Z. Usmani5, 
A.Y. Krishnan6, I.S. Nijhof7, W. Janowski8, C. Hulin9, S. Grosicki10,
M. Delforge11, D. Mcaleer12, S. Nagle12, Y. Olyslager13, J. Miller14, 
Z. Craig13, J. Khan15, T. Kampfenkel16, S. Manier17, N.W.C.J. Van De Donk18

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
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Universitaire de Nantes; 3Ankara University; 4University of Athens,
School of Medicine; 5Department of Medicine, Memorial Sloan Ket-
tering Cancer Center; 6City of Hope Comprehensive Cancer Center;
7St Antonius Hospital Nieuwegein; 8Calvary Mater Newcastle; 9Hôpi-
tal Haut Leveque, University Hospital; 10Medical University of Sile-
sia; 11University of Leuven; 12Janssen Research & Development;
13Janssen Research & Development; 14Janssen Research & Develop-
ment; 15Janssen Research & Development; 16Janssen Research & De-
velopment; 17University of Lille, CHU Lille; 18Amsterdam University
Medical Center, Vrije Universiteit Amsterdam

Despite recent advances in the treatment (tx) of transplant ineli-
gible/not intended NDMM, most pts still relapse and require alter-
native txs, highlighting a need for new frontline tx options.
Teclistamab (tec) demonstrated rapid, deep, and durable responses
in MajesTEC-1. Preliminary data from MajesTEC-2 demonstrated
that tec, daratumumab (dara), and lenalidomide (len) (tec + DR) is
tolerable, with promising efficacy in RRMM and NDMM. The phase
3 MajesTEC�7 (NCT05552222) study will compare tec + DR vs
DR + dexamethasone (dex) in pts with NDMM who are
ineligible/not intended for ASCT as initial tx. We report results of
the first safety run-in (SRI) from MajesTEC-7. Pts were aged ≥18 y
with NDMM and ineligible for ASCT as initial tx, with measurable
disease and ECOG PS score 0–2. Pts in the SRI received tec (step-
up dose [cycle 1], QW [cycle 2], Q2W [cycle 3–6], and Q4W [cycle
7+]) + DR (as SOC) until progression, unacceptable toxicity, or
death. Response assessments were per IMWG. AEs were graded per
CTCAE v5.0 (CRS and ICANS per ASTCT). Prophylactic im-
munoglobulin replacement was highly recommended. As of Nov 27,
2023, 26 pts had received tec + DR (median, 11 cycles; range, 2–
14); 24 pts (92.3%) remained on tx. Median follow-up was 10.2 mo
(range 2–12). At baseline, median age was 72.5 y; 11.5% had an
ECOG PS score of 2; 15.4% had ≥1 soft-tissue plasmacytoma. 4 pts
(15.4%) deferred transplant. Treatment-emergent AEs (TEAEs) oc-
curred in 100% of pts (grade [gr] 3/4, 22 pts [84.6%]). Infections oc-
curred in 25 pts (96.2%; gr 3/4, 8 pts [30.8%]). CRS occurred in 16
pts (61.5%; all gr 1). ICANS occurred in 1 pt (gr 1). Gr 3/4 TEAEs
occurring in ≥3 pts were neutropenia (13 [50%]), febrile neutropenia
(5 [19.2%]), thrombocytopenia (4 [15.4%]), COVID-19 (3 [11.5%]),
maculo-papular rash (3 [11.5%]), and hypertension (3 [11.5%]). 1 pt
discontinued tec + DR due to withdrawal of consent. 2 discontinued
len due to TEAEs (gr 3 maculo-papular rash and gr 4 neutropenia).
1 pt died (due to a TEAE in cycle 3; pneumonia influenza). ORR
was 92.3% (≥CR, 73.1%; ≥VGPR, 92.3%). These results from the
first SRI of MajesTEC-7 demonstrate a manageable safety profile
with early efficacy of tec + DR in NDMM. Two additional SRIs are
ongoing investigating tec (less frequent dosing) + DR and talque-

tamab + DR. © 2024 American Society of Clinical Oncology, Inc.
Reused with permission. This abstract was accepted and previously
presented at the 2024 ASCO Annual Meeting. All rights reserved.
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DARATUMUMAB (DARA) + BORTEZOMIB/
LENALIDOMIDE/DEXAMETHASONE (VRD) IN TRANSPLANT-
ELIGIBLE (TE) PATIENTS (PTS) WITH NEWLY DIAGNOSED
MULTIPLE MYELOMA (NDMM): ANALYSIS OF MINIMAL RESI-
DUAL DISEASE (MRD) IN THE PERSEUS TRIAL

E. Antonioli1, P. Rodriguez-Otero2, P. Moreau3, M.A. Dimopoulos4,
M. Beksac5, A. Perrot6, A. Broijl7, F. Gay8, R. Mina8, N.W.C.J Van
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S. Lonergan7, D. Vieyra14, A. Sitthi-Amorn14, R. Carson14, J. Bladé15,
M. Boccadoro16, P. Sonneveld7
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In the primary analysis of the phase 3 PERSEUS study, subcuta-
neous DARA (DARA SC) + VRd (D-VRd) induction/consolidation
(ind/consol) and D-R maintenance improved PFS and increased
depth of response (≥CR and MRD neg) compared to VRd ind/consol
and R maintenance for TE NDMM. Here, we report further results
on deepening of response and MRD neg during maintenance. TE pts
with NDMM were randomized 1:1 to D-VRd or VRd. Pts in both
arms received up to six 28-day cycles (4 pre-ASCT ind, 2 post-ASCT
consol) of VRd (V 1.3 mg/m2 SC on Days [D] 1, 4, 8, 11; R 25 mg
PO on D 1-21; d 40 mg PO/IV on D 1-4, 9-12) followed by R main-
tenance (10 mg PO on D 1-28 until progressive disease [PD]). Pts in
the D-VRd arm also received DARA SC (DARA 1,800 mg + recom-
binant human hyaluronidase PH20 [rHuPH20; 2,000 U/mL;
Halozyme]) QW in Cycles 1-2, Q2W in Cycles 3-6, and Q4W during
maintenance until PD. MRD-neg rate (clonoSEQ®) was defined as
the proportion of ITT pts who achieved both ≥CR and MRD neg. In
the 709 pts randomized (D-VRd, n=355; VRd, n=354), responses
deepened over time with D-VRd vs VRd, including rates of ≥CR
(end of consol: 44.5% vs 34.7%; P=0.0078 and overall: 87.9% vs
70.1%; P<0.0001). MRD-neg rates increased over time and were
higher with D-VRd vs VRd at 12, 24, and 36 mo after Cycle 1 Day
1 (all P<0.0001; Table 1). Rates of sustained MRD neg for ≥12 mo
were higher for D-VRd vs VRd (10–5: 64.8% vs 29.7%; P<0.0001;
10–6: 47.3% vs 18.6%; P <0.0001); results were consistent across pre-
specified clinically relevant subgroups. Among pts who were MRD
pos at end of consol, significantly higher proportions of pts in the D-
VRd group vs the VRd group achieved MRD neg during mainte-
nance at 10–5 (68.8% vs 52.7%; P=0.0330) and 10–6 (62.3% vs 31.0%;
P<0.0001) and sustained MRD neg for ≥12 mo at 10–5 (44.2% vs
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22.6%; P=0.0028) and 10–6 (34.4% vs 12.7%; P<0.0001). End of con-
sol and overall MRD neg at both 10–5 and 10–6 were associated with
improved PFS. During maintenance, a greater proportion of pts with
MRD-pos status achieved MRD neg with D-R vs R. The higher rates
of deep (10–6) and sustained MRD neg achieved with D-VRd
ind/consol and D-R maintenance vs VRd ind/consol and R mainte-
nance translated to a clinically meaningful benefit of improved PFS.
These data further support D-VRd and D-R maintenance as a new
SOC for TE pts with NDMM and highlight the benefit of DARA SC
in maintenance.

Table 1. 
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FINAL SURVIVAL ANALYSIS OF DARATUMUMAB PLUS LENA-
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PATIENTS WITH NEWLY DIAGNOSED MULTIPLE MYELOMA:
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The inclusion of DARA in frontline combination therapy has
consistently demonstrated clinical efficacy in pts with NDMM. In
the phase 3 MAIA study (NCT02252172), TIE pts with NDMM who
were treated with DARA plus D-Rd had superior PFS (median of
61.9 vs 34.4 mo.) and OS (median not reached vs 65.5 mo.) versus
Rd alone. This long-term follow-up analysis of MAIA reports up-
dated OS results for D-Rd versus Rd and new data on subsequent
antimyeloma therapies after a median follow-up of 7.5 years. Pts with
NDMM ineligible for high-dose chemotherapy and ASCT due to age
≥65 years or comorbidities were randomized 1:1 to receive D-Rd or
Rd. All pts received 28-day cycles of Rd with or without DARA until
disease progression or unacceptable toxicity. The primary and sec-
ondary endpoint of MAIA was PFS and OS, respectively. 737 pts
were randomized (D-Rd, n=368; Rd, n=369). Baseline pt character-
istics were balanced between groups; median age was 73 years, with
43.6% of pts overall aged ≥75 years. After a median follow-up of
89.3 mo., a 33% reduction in the risk of death was observed with D-
Rd vs Rd. Median OS was 90.3 mo. in the D-Rd group versus 64.1
mo. in the Rd group (HR, 0.67; 95% CI, 0.55-0.82; nominal
P<0.0001; Figure 1). Among those treated, 38.5% pts in the D-Rd
group and 55.1% in the Rd group received ≥1 subsequent line of an-
timyeloma therapy on study, and the median time to subsequent ther-
apy was longer in the D-Rd versus Rd group (not reached vs 42.4
mo.; HR, 0.51; 95% CI, 0.41-0.63; nominal P<0.0001). Among pts
who received subsequent antimyeloma therapy, the most common
antineoplastic agents after D-Rd and Rd, respectively, were borte-
zomib (27.7% vs 41.9%), DARA (6.3% vs 28.8%), and carfilzomib
(7.7% vs 12.3%). Treatment with BCMA- or GPRC5D-targeted ther-
apy was not captured in any patient. Two pts in the D-Rd group and
2 pts in the Rd group received investigational drugs in subsequent
therapy lines. Overall, 78.3% and 94.5% pts in the D-Rd and Rd
groups, respectively, discontinued study treatment, primarily due to
progressive disease. D-Rd continued to demonstrate a clinically sig-
nificant survival benefit versus Rd in TIE pts with NDMM. Median
OS with D-Rd was 7.5 years. Furthermore, subsequent antimyeloma
therapy was DARA-based in 28.8% of pts treated with Rd versus
6.3% treated with D-Rd. These data continue to support the use of
frontline D-Rd to maximize survival in TIE pts with NDMM.

Figure 1.
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M. Puppi1,2, S. Barbato2, C. Nanni4, S. Fanti1,4, M.J. Garcia-Velloso3,
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Background. Anti-BCMA chimeric antigen receptor-T (CAR-
T) cells represent a recently approved effective therapy for triple-
class exposed (TCE) patients (pts) with relapsed-refractory multiple
myeloma. Its use has been related to high rates of hematologic com-
plete response and minimal residual disease negativity by bone mar-
row techniques; however, prognostic added value of PET/CT (both
at baseline and after CAR-T infusion) has not yet been widely eval-
uated, as well as the use of standardized Deauville scale (DS) in this
setting.

Methods. Baseline PET/CT was available in 76 pts enrolled in
clinical studies with anti-BCMA CAR-T in Bologna and Pamplona;
after CAR-T infusion, PET/CT was evaluated at 1 and 3 months
(mos) according to DS (Zamagni et al, JCO 2021) in 68 and 60 pts
respectively.

Results. Pts were treated with a median number of 3 prior lines
(range:1-10); 64 (84%) were TCE, 49 (64.5%) triple-class refractory,
24 (32%) penta-exposed and 12 (16%) penta-refractory; 30 pts (44%)
had high-risk cytogenetics. Median progression-free survival (PFS)
in the whole cohort was 12.2 mos. 61 pts (80%) had positive basal
PET/CT, a finding associated with a significantly shorter PFS (me-
dian 11.5 vs 27.5 mos, p=0.015); 33 pts (43%) had paraskeletal dis-
ease (PSD; non-significantly associated with PFS: median 8.1 vs 16.6
mos, p=0.089) and 13 (17%) had extramedullary disease (EMD; as-
sociated with significantly shorter PFS:median 4.6 vs 14.5 mos,
p=0.013). At 1 mo after CAR-T infusion 43 pts (63%) had positive
PET/CT (non-significantly associated with PFS:median 8.2 vs 16.6
mos,p=0.237); persistence of PSD (in 18 pts=26.5%) and EMD (in
6 pts=9%) at 1 mo was related to significantly shorter PFS (respec-
tively median 6.9 vs 16 mos,p=0.012 and 2.6 vs 14.5 mos, p=0.011).
21 pts (35%) had positive PET/CT at 3 mos after infusion (associated
with significantly shorter PFS:median 7 vs 17.5 mos, p=0.011); per-
sistence of PSD (in 8 pts=13%) and EMD (in 6 pts=10%) at 3 mos
was associated with significantly shorter PFS (median 3.7 vs 16.6
mos,p<0.001).

Conclusions. Positive baseline PET/CT and presence of EMD
(not PSD) are associated with inferior outcome in pts receiving anti-
BCMA CAR-T cell therapy. Positive PET/CT at 3 mos is associated
with a significantly shorter PFS and could be used as an early time-
point to assess metabolic response and predict unfavorable outcome.
Early persistence of PSD and particularly of EMD after CAR-T in-
fusion is associated with a dismal clinical outcome.
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THE RISING UNMET NEED FOR MULTIPLE MYELOMA 
PATIENTS AFTER FIRST-LINE TREATMENT WITH DRD: 
AN EPIDEMIOLOGICAL ESTIMATE IN ITALY BETWEEN
2024-2028
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In Italy, patients with newly diagnosed Multiple Myeloma
(NDMM) not eligible for autologous stem cell transplantation
(ASCT) recently saw a significant therapeutic advancement with the
reimbursement of the combination daratumumab plus lenalidomide
and dexamethasone (DRd) as first line (1L) treatment. While the in-
troduction of this triplet in 1L improves early health outcomes, it is
also expected to generate a newfound unmet medical need in second
line (2L). 

Figure 1. Modelled patients progressing to 2L therapy after receiving DRd
in 1L by year. Abbreviations: 2L=Second Line; DRd=daratumumab, lenalido-
mide, dexamethasone; CAGR=Compound Annual Growth Rate.

This is due to the limited number of treatment options available
for a population already characterized by significant frailty and a
high humanistic burden, who eventually relapse and become refrac-
tory to lenalidomide and daratumumab. EHA-ESMO guidelines rec-
ommend only three treatment options for lenalidomide-refractory
patients post-DRd currently available at European level: pomalido-
mide + bortezomib + dexamethasone (PVd), carfilzomib + dexam-
ethasone (Kd) and selinexor + bortezomib + dexamethasone (SVd).
The aim of this study is to quantify the unmet medical need in Italy
created by the exhaustion of highly effective drugs as early as 1L,
by estimating the number of Italian patients progressing to 2L therapy
after receiving DRd in 1L over a 5-year time horizon (2024-2028).
An epidemiological model was developed with a three-step process:
1) estimation of the number of 1L ASCT patients in treatment with
DRd; 2) extrapolation of long-term progression-free survival curves
from DRd’s MAIA trial; 3) calculation of the number of patients pro-
gressing to 2L therapy. Cumulatively between 2024 and 2028, 2,820
ASCT MM patients were estimated to progress to 2L after receiving
DRd in 1L. The annual increase was estimated to vary from 310 pa-
tients in 2024 to 807 patients in 2028, with a 27% compound annual
growth rate (Figure 1). The reliability of the model and robustness
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of the results were confirmed by deterministic sensitivity analyses,
where the number of patients progressing to 2L in the forecasted pe-
riod ranged from 2,409 (-14.6%) to 3,384 (+20.0%). This study high-
lights the increasing unmet medical need developing in the 2L MM
setting due to the large number of patients relapsing after 1L therapy
with DRd in Italy, for whom available treatment options are very
limited thus intensifying their disease burden mainly due to their age,
disease severity, cytogenetic profile and the presence of comorbidi-
ties.

Non Hodgkin lymphoma I
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Patients (pts) with hematological diseases have a higher risk of
both solid and hematological malignancies after chemotherapy (CT),
autologous transplant (ASCT) and radiotherapy (RT); secondary pri-
mary malignancies (SPMs) have been reported after CD19-directed
Chimeric Antigen Receptor (CAR) T-cell therapies in up to 15% of
cases. Our aim was to evaluate incidence and identify potential risk
factors for occurrence of SPMs in pts enrolled in the Italian CAR-T
SIE, a multicenter prospective observational study collecting data
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from pts with relapsed/refractory lymphoma treated with axicabta-
gene ciloleucel (axi-cel), tisagenlecleucel (tisa-cel) and brexucabta-
gene autoleucel (brexu-cel) according to AIFA eligibility criteria.
Patients with a 30-days minimum follow-up were included. From
2019 to 2023, 651 pts received 48% (312) axi-cel, 39% (253) tisa-
cel and 13% (86) brexu-cel, respectively. Median follow-up was 12.2
months (IQR: 6.22-23.29). SPMs were reported in 4.3% (28) pts.
Hematological malignancies were seen in 25 (3.8%) pts: 17
myelodysplastic syndromes (MDS), 4 acute myeloid leukemias
(AML), 1 Hodgkin lymphoma, 1 EBV-positive lymphoma, 1 T-cell
large granular leukemia and 1 T-helper follicular proliferation. Three
pts had solid tumors (1 EBV-related nasopharyngeal carcinoma, 1
colorectal cancer and 1 prostate cancer). Focusing on myeloid ma-
lignancies (Table 1), median time from CAR-T infusion to diagnosis
was 9 months (range 1-39.5); 9/21 pts had complex karyotype and/or
TP53 mutation. Univariate analysis showed a higher risk for occur-
rence of MDS/AML in pts with Ann Arbor Stage III-IV (OR 8.58,
p=.04), previous ASCT (OR 3.09, p=.01), high CAR-HEMATOTOX
score (OR 3.39, p=.04), platelets <100.000/mmc at day 90 post in-
fusion (OR 9.7, p<.001) and immune effector cell-associated hema-
totoxicity (OR 5.09, p=.006). No correlation with age, CAR-T
product, N of previous lines of therapy, previous RT, development
of cytokine release syndrome, immune effector cell-associated neu-
rotoxicity or pre-existing cytopenias was demonstrated. In our large
cohort of pts receiving CAR-T cells after ≥ 2 lines of therapy, fre-
quency of SPMs was relatively low, while that of myeloid malignan-
cies was consistent with historical reports after ASCT and/or CT. Our
data suggest that late cytopenias should be carefully evaluated to ex-
clude a secondary myeloid neoplasm in heavily pre-treated pts, al-
though longer follow-up is needed to assess the potential causative
role of CAR-T cells.

Table 1.
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In recent years the use of immune-checkpoint inhibitors (ICIs)
has deeply improved the outcome of relapsed or refractory (R/R) pri-
mary mediastinal lymphoma (PMBCL) patients, as demonstrated by
Company-sponsored trials with ICIs alone (pembrolizumab) or in
combination (nivolumab and brentuximab vedotin [BV]). However,
real-life data are limited. We report here the results of the PRIMICI
trial, a multicenter Italian retrospective observational trial of R/R
PML patients treated with ICIs in a real-life (off-label) setting. Forty-
one patients (median age 30.2 years; 70.7% female) were enrolled
from Nov. 2020 through Nov. 2021 in 16 Centers (Table 1). Patients
were treated with pembrolizumab (n=21) or nivolumab-BV (n=20),
according to treating physician preferences. The median follow-up
for this analysis was 29.8 months. The best overall response and
complete response (CR) rates were 65.8% (n=27) and 58.5% (n=24),
respectively. Ten out of the 24 patients in CR after ICIs received a
consolidation (9 autologous stem cell transplantation [SCT]; 1 allo-
geneic-SCT); of note, the remaining 14 patients that did not undergo
consolidation maintain a CR at the last follow-up. Responses were
stable, with the curve showing a plateau and a duration of response
(DoR) rate of 89.1% at 3 years, with no difference according to the
use or not of consolidation. Grade ≥ 3 hematological and extra-hema-
tological adverse events were reported in 9.7% and 29.2% of pa-
tients, respectively. Progression-free survival (PFS) at 1 and 3-years
were 81.9% and 62.4%, respectively (median not reached). Overall-
survival at 3 years was 89.6% (median not reached). We performed
a sub-analysis according to treatment of choice. Overall, no statisti-
cally significant differences in safety and efficacy were observed, al-
though in the nivolumab-BV vs pembrolizumab group numerically
higher rates of CR (65% vs 52.4%), 3-year DoR (93.3% vs 84.8%)
and 3-year PFS (68.6% vs 58.1%) were observed. In conclusion, this
real-life multicenter retrospective observational study confirmed the
safety and efficacy of pembrolizumab or nivolumab-BV as a salvage
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therapy in R/R PMBCL patients. The numerically higher rates of CR,
DoR and PFS obtained with nivolumab-BV compared to pem-
brolizumab require confirmation in larger studies. Importantly, the
chance to obtain long-lasting responses, regardless of the use of con-
solidation, indicates that ICIs have a curative potential in a significant
subset of patients.

Table 1. Summary of patients’ characteristics and outcome.
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Brexucabtagene autoleucel (brexu-cel) is a CD19-targeted
chimeric antigen receptor (CAR) T-cell, approved for relapsed/re-
fractory mantle cell lymphoma (R/R MCL) after failure of chemoim-
munotherapy and bruton-kinase inhibitors (iBTK). The CART-SIE
is an ongoing multicenter observational study collecting data on all
consecutive lymphoma patients treated with commercial CAR T-cells
in Italy. Since 2019, 865 were enrolled, including 89 MCLs infused.
Aim of this analysis was to evaluate disease response and survival
outcomes of patients treated with brexu-cel. Clinical characteristics
were: median age 63 years (IQR: 55,69), 88% Ann Arbor stage III
or IV; median number of prior lines of therapy was 3 (IQR: 2,3), with
51% refractory to last treatment; 57% failed a prior autologous stem
cell transplantation, 100% exposed to previous iBTK. Histological
subtypes were 71% classic MCL, 17% blastoid and 12% pleomor-
phic variant. Bridging therapy was performed in 82% of the patients:
50% chemoimmunotherapy, namely bendamustine and citarabine
based (RBAC) or bortezomib and anthracycline based (VR-CAP),
10% lenalidomide, 7% radiotherapy, 33% continued iBTK, in 5 cases
in combination with venetoclax. Overall response rate (ORR) to
bridging was 26%, with 7% of CRs. All received lymphodepletion
prior brexu-cel. Any grade cytokine release syndrome (CRS) was re-
ported in 94% of the patients, with 22% severe (grade 3-4) CRS; any
grade immune effector cell-associated neurotoxicity syndrome
(ICANS) was observed in 47% of the patients, with 21% severe
ICANS; tocilizumab and steroids were administered in 82% and
52%, respectively; 20% were admitted in intensive care unit. At day
30 and 90 after infusion, ORR was 73% and day 90 ORR was 72%;
CR rate at day 30 was 58% and 63% at day 90. At a median follow-
up of 9 months (IQR: 5.10,12.47), 1-year progression free survival
(PFS) was 58% (CI: 46-73), with an extimated 2-year PFS of 33%
(CI: 15-7); 1-year overall survival was 83% (CI: 74-93). Non-relapse
mortality was 8% (one grade 5 CRS, one grade 5 ICANS, 2 multi-
organ failure, one gram negative septic shock, one respiratory failures
and one unknown). One-year PFS was better in classic MCL (63%,
CI: 49-81) compared to blastoid (26%, CI: 6-100) or pleomorphic
variant (58%, CI: 33-100), p 0.036. In conclusion, the response rate
of R/R MCL treated with brexu-cel in a real-life setting is similar to
registration studies, but PFS shows a continuous pattern of relapses
without a plateau.

 

 

 Total 
N = 41 

Pembro 
N = 21 

NivoBV 
N = 20 

p 

Male, N (%) 12 (29.2) 7 (33.3) 5 (25) 0.558 
Refractory to first therapy, % 19 (46.3) 7 (33.3) 12 (60) 0.087 
Refractory to last therapy before ICI, N (%) 35 (85.3) 17 (80.9) 18 (90) 0.413 
Stage at ICI, N (%) 
   I-II 
   III-IV 

 
21 (51.2) 
20 (48.8) 

 
11 (52.4) 
10 (47.6) 

 
10 (50) 
10 (50) 

 
0.901 
0.923 

Extranodal involvement, N (%) 22 (53.6) 11 (52.4) 11 (55) 0.867 
Bulky, N (%) 33 (80.4) 17 (80.9) 16 (80) 0.939 
Previous treatments, N, median (range) 2 (1-5) 2 (2-4) 2 (1-5) 0.869 
Previous ASCT, N (%) 8 (19.5) 2 (9.5) 6 (30) 0.098 
Age at ICI, years, median (range) 30.2 

(18.3-49.9) 
29.2 

(21.6-48.5) 
31.2 

(18.3-48.9) 
0.099 

     
Extra-hematological AE grade !3 12 (29.2) 5 (23.8) 7 (35) 0.431 
Hematological AE grade !3 4 (9.8) 2 (9.5) 2 (10) 0.959 
CRR, N (%) 24 (58.5) 11 (52.4) 13 (65.0) 0.585 
ORR, N (%) 27 (65.8) 13 (61.9) 14 (70.0) 0.421 
Consolidation after ICIs, N (%) 10 (24.4) 4 (19) 6 (30) 0.484 
3-year PFS, % 62.4 58.1 68.7 0.719 
3-year OS, % 89.6 90 88.8 0.999 
3-year DFS, % 96 91.7 100 0.298 
3-year DoR, % 89.1 84.8 93.3 0.577 
ICI: immune checkpoint inhibitor; ASCT: autologous stem-cell transplantation; CRR: complete response rate; 
ORR: overall response rate; PFS: progression-free survival; OS: overall survival; DFS: disease-free survival; 
DoR: duration of response 
 

!
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PRELIMINARY RESULTS OF MYNERVA-GIMEMA AML1919
AMELIORATE TRIAL: FEASIBILITY OF EARLY INTENSIFICA-
TION IN FLT3-MUTATED ACUTE MYELOID LEUKEMIA BASED
ON PERIPHERAL BLAST CLEARANCE

F. Mannelli1,2,3, G. Gianfaldoni1, A. Piciocchi4, G. Marsili4, 
R. Caporale5, E. Audisio6, A. Mulè7, A. Pulsoni8, A. Curti9, 
C. Pasciolla10, P. Zappasodi11, C. Cattaneo12, A. Tieghi13, R. Sartori14,
A. Venditti15,16, M. Leoncin17, F. Albano18, P. Salutari19, S. Bencini5,
B. Peruzzi5, L. Gorreo Renzulli4, P. Fazi4, F. Annunziato3,5, 
P. Guglielmelli1,2,3, A.M. Vannucchi1,2,3

1SOD Ematologia, Università di Firenze, AOU Careggi; 2Centro
Ricerca e Innovazione Malattie Mieloproliferative (CRIMM), AOU
Careggi; 3Dipartimento di Medicina Sperimentale e Clinica, Uni-
versità di Firenze; 4Fondazione GIMEMA; 5Centro Diagnostico di
Citofluorimetria e Immunoterapia, AOU Careggi; 6SC Ematologia
2, AOU Città della Salute, Ospedale S. G. Battista Molinette; 7UO
Ematologia, AO Ospedali Riuniti Villa Sofia Cervello; 8UOC Ema-
tologia, ASL Latina, PO Nord, Ospedale Santa Maria Goretti;
9IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 10Ematologia, IRCCS Oncologico Istituto
Tumori Giovanni Paolo II; 11Ematologia, Fondazione IRCSS Poli-
clinico San Matteo; 12UO Ematologia, ASST degli Spedali Civili di
Brescia; 13Hematology Unit, AUSL-IRCCS di Reggio Emilia; 14UOC
Oncoematologia, Istituto Oncologico Veneto IRCCS, PO S. Giacomo
Apostolo; 15Ematologia, Dipartimento di Biomedicina e Prevenzione,
Università di Tor Vergata; 16Fondazione Policlinico Tor Vergata;
17UO Ematologia, Ospedale dell’Angelo, AULSS3 Serenissima; 18EO
Ematologia, AOU Consorziale Policlinico; 19UOC Ematologia PO
Santo Spirito, ASL Pescara, Italy

Background. AMELIORATE is a phase 3, randomized, trial
aiming to personalization of treatment in FLT3-mutated (mut) AML
(EudraCT number 2019-003936-21). The study provides an early ap-
praisal of chemosensitivity based on peripheral blast clearance (PBC)
by multi-parameter flow cytometry, from baseline to day 4 of induc-
tion. For pts with low PBC (i.e. ≤2.0 logs), two adjustments as com-
pared to standard are envisioned in the experimental arm: the
immediate switch to intensified induction with high doses cytarabine
(HDAC) and the early allocation to high-risk category, further refined
later based on post-induction measurable residual disease (MRD).

Aims. The primary aim of the trial is to improve the outcome of
FLT3-mut AML. The aim of this preliminary analysis is to verify the
feasibility of the PBC-driven approach.

Results. Between April 2020 and March 2024, 28 study sites ad-
hered to the trial; 120 FLT3-mut pts were enrolled. Individual
leukemia-associated immuno-phenotypes (LAIPs) identified pre-
therapy were validated centrally as a pre-requisite for study entry. 16
eligible patients were excluded from PBC study due to lack of suit-
able LAIP (n=4, 3%), or LAIP+ cell count <100/μL at day 1 (n=12,
10%). A total 99 pts (83%) were assessable for PBC study (Table 1),
83 (84%) with ITD, 18 (19%) with TKD mutation type. Median ab-
solute LAIP count decreased from 4854/μL on day 1 to 36/μL on day
4, resulting in a median PBC of 2.04 log (range 1.38-2.56). By the
2.0 log cut-off, 50 (51%) pts were in a high PBC range (PBChi) and
thus proceeded in the standard arm; 49 (49%) were in a low PBC
range (≤2.0 log, PBClow) and were randomized between continuing
standard induction (n=23, 47%) and switching to HDAC (n=26,
53%). Overall, after induction course, data about 72 pts is available;
61 (85%) pts achieved complete remission, 3 (4%) partial remission,
1 (1%) experienced an early death, and 7 (10%) were non responder.
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Median PBC rates in favorable (1.98), intermediate (2.18) and ad-
verse (1.81) ELN 2017 categories did not differ significantly (P=0.2).
No relevant safety signals were recorded from the comparison of the
two randomization arms in terms of incidence of grade 3-4 adverse
events or 30-day mortality.

Conclusions. The AML1919 trial preliminary data demonstrate
the feasibility of a real-time assessment of PBC in a prospective and
multi-center setting. The early intensification of induction in the ex-
perimental arm proved to be safe without any unexpected clinical
alert.

Table 1.
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OPTIMAL DURATION OF CPX-351 TREATMENT AND BEST 
TIMING FOR CONSOLIDATION WITH ALLOGENEIC STEM CELL
TRANSPLANTATION

E. Todisco1, L. Fianchi3, P. Minetto2, L. M.P. Martelli4, F. Lussana5,
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A. Venditti19, R.M. Lemoli3,41 F. Guolo3,41
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Ematologia; 16University of Pisa, Department of Clinical and Exper-
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pedale Metropolitano Niguarda, Niguarda Cancer Center,
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pital, Hematology and Stem Cell Transplant Center, Pesaro; 33AOU
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CPX-351 has been demonstrated to be superior to conventional
3+7 intensive chemotherapy in patients diagnosed with secondary
Acute Myeloid Leukemia (AML) evolving from a previous
myelodysplastic syndrome (MRC-AML) or secondary to chemother-
apy (t-AML). However, the optimal duration of treatment with CPX-
351 and the efficacy among rare s-AML subgroups is still unknown.
The aim of this study is to analyze the outcome of CPX-351 treat-
ment in a large cohort of 517 s-AML patient (median age 65.6 years,
range 19-79) in order to answer those questions. All patients were
allowed to receive up to 2 induction cycles and up to 2 consolidation.
Allogeneic stem cell transplantation (HSCT) consolidation was al-
lowed at any time. 108 (21.1%) had t-AML and 405 (78.9%) had
MRC-AML. NPM1 and FLT3-ITD mutations were found in 31 (6%)
and 24 patients (4.6%), respectively. ELN 2017 score was favorable,
intermediate or high in 27 (5.2%), 177 (34.5%) and 309 (60.3%) pa-
tients, respectively. Most patients had relevant comorbidities (84%),
mainly cardiovascular disease (43%), type II diabetes (39%).
297/513 patients (58%) achieved a complete remission (CR) after
cycle 1. CR rate was significantly higher among NPM1 mutated pa-
tients (p<0.05) and among ELN 2017 favorable risk (p<0.05),
whereas was not affected by FLT3-ITD mutations. Among respond-
ing patients, 118 (34.7%), 137 (40.3%) and 85 (25%) received a total
of 1, 2 or 3 CPX-351 courses, respectively. HSCT consolidation was
performed in 166/340 responding patients (48.8%). 30 and 60-days
mortality were 5.2 and 8.2%, respectively. After a median follow-up
of 23.66 months (CI 95% 23.11-26.01), median OS was 16.23
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months (CI 95% 13.6-18.9). OS was significantly influenced only
by NPM1 mutational status (p<0.05) and ELN 2017 risk score
(p<0.05). In a landmark analysis including patients alive and in CR
at day 90, HSCT was the strongest predictor of longer survival
(p<0.05). In the same model, completion of all allowed CPX-351
treatment was beneficial only in patients not proceeding to HSCT
(Figure1A, p<0.05), whereas in patients receiving HSCT consolida-
tion further CPX-351 treatment after cycle 1 did not improve results
(Figure 1B, p=n.s.). Our large cohort confirms the efficacy of CPX-
351 also in s-AML with NPM1 mutated patients or ELN 2017 fa-
vorable risk patients. In eligible patients, HSCT should probably be
performed as soon as possible, whereas patients not proceeding to
HSCT benefit from completing all available CPX-351 treatment.

Figure 1.
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COMPARING OUTCOMES BETWEEN CPX-351 AND FLUDARA-
BINE-BASED INDUCTION IN SECONDARY ACUTE MYELOID
LEUKEMIA: THE PROGNOSTIC RELEVANCE OF MRD

P. Minetto1, C. Riva2, C. Vernarecci2, S. Rossellini3, N. Colombo3,
R. Mangerini3, E. Tedone3, E. Carminati2, M. Miglino1,2, M. Cea1,2,
R.M. Lemoli1,2, F. Guolo1,2

1Dipartimento di Oncologia ed Ematologia, IRCCS Ospedale Poli-
clinico San Martino; 2Department of Internal Medicine (DiMI), Uni-
versity of Genoa; 3Servizio di Citofluorimetria, Dipartimento di
Anatomia Patologica, IRCCS Ospedale Policlinico San Martino,
Italy

If treated with conventional 3+7 chemotherapy, patients with sec-
ondary Acute Myeloid Leukemia (s-AML) have a poor outcome. Al-
logeneic hematopoietic stem cell transplantation (HSCT) represents
the sole curative option for s-AML, but is effective only if performed
in Complete Remission (CR), that is unlikely to achieve with 3+7.
Fludarabine combinations (FLAG-IDA) have shown some superior-
ity, but at the price of significant toxicity in older patients. CPX-351
recently showed better results in s-AML, compared to 3+7. In the
UK NCRI AML19 trial CPX-351 and FLAG-IDA had similar results
in high-risk AML, but subgroup analysis revealed better Overall Sur-
vival (OS) with CPX-351 in patients with MDS-related gene muta-
tions. However minimal residual disease (MRD) clearance was not
fully evaluated in CPX-351 treated patients and thus remains largely
unexplored. The aim of this study was to analyze the CR rate, the
rate of multicolor flow cytometry (MFC) MRD negativity and OS a
in a cohort of 138 s-AML patients undergoing induction therapy with
either CPX-351 (n=82) or a FLAG-IDA age-adjusted regimen
(FLAI3, n=101). Median age was 69 years (range 60-77), all patients
had s-AML, as defined by WHO 2016 classification. After cycle 1,
CR was achieved in 119 patients (65%). CR rate was 64/82 (78%)
in patients treated with CPX-351, significantly higher if compared

to patients receiving FLAI (55/101, 54.5%, p<0.05). Among CR pa-
tients, a total of 65 (54.6%) achieved MFC MRD negativity. MFC
MRD negativity probability was higher among patients receiving
CPX-351 (MFC MRD negativity rate of 40/64, 62.5% and 25/55,
45% in CR patients receiving CPX-351 or FLAI, respectively,
p<0.05 Figure 1). CPX-treated patients had longer OS (p<0.05). Con-
solidation with allogeneic stem cell transplantation (HSCT) was cor-
related with higher OS. Notably, 21/64 (32.8%) CR patients treated
with CPX 351 underwent HSCT. In multivariate analysis, MRD was
the strongest prognostic value for OS in all treatment group (2-year
OS of 35% and 79% in patients with or without residual MFC MRD
after induction, respectively, p<0.05. The better results observed with
CPX-351, that were consistent with the English trial, were explained
by a greater anti-leukemic activity, with higher probability of MRD
negativity. The likelihood of achieving a good quality CR with CPX-
351, alongside with a reduced extra-hematology toxicity, as was re-
cently demonstrated by Renga et al. (Blood 2024), enables more
patients to undergo HSCT.

Figure 1.
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MUTATIONS IN HIGH RISK GENES DO NOT AFFECT 
REMISSION RATES AND MRD CLEARANCE IN ELDERLY AML
PATIENTS RECEIVING CPX-351 INDUCTION

C. Riva1, C. Vernarecci1, M. Chies1, P. Minetto2, E. Carminati1, 
C. Nurra1, F. Puglisi1, S. Rossellini3, N. Colombo3, R. Mangerini3, 
E. Tedone3, M. Miglino1,2, M. Cea1,2, R.M. Lemoli1,2, F. Guolo1,2

1Department of Internal Medicine (DiMI), University of Genoa; 2Di-
partimento di Oncologia ed Ematologia, IRCCS Ospedale Policlin-
ico San Martino; 3Servizio di Citofluorimetria, Dipartimento di
Anatomia Patologica, IRCCS Ospedale Policlinico San Martino,
Italy

Mutations in genes such as TP53, ASXL1, SRSF2, RUNX1 have
negative prognostic value in acute myeloid leukemia (AML) patients
(pts) treated with conventional chemotherapy (3+7). Mutations in
TP53, RUNX1, FLT3-ITD, N/KRAS, CBL, and KIT are associated
with poor response to hypomethylating agents plus Venetoclax
(HMA+VEN). CPX-351 has recently been introduced for the treat-
ment of secondary AML (s-AML), but the prognostic relevance of
high-risk mutations in CPX-351-treated pts remains still unexplored.
We aimed to explore the prognostic value of specific mutations and
mutational burden in a cohort of 80 elderly pts (median age 70, range
60-81) with s-AML treated with CPX-351. NGS analysis encom-
passing 34 critical gene mutations was conducted (Myeloid Solution
panel, SOPHiA Genetics, Illumina MiSeq platform, analyzed with
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SOPHiA DDM®). Minimal Residual Disease (MRD) analysis was
performed by multicolor flow cytometry. Most frequent mutations
involved TET2 (41%), RUNX1 (39%), ASXL1 (29%), DNMT3A
(29%), SRSF2 (29%), CBL (27%), TP53 (26%). Median number of
mutations per patient (mutational burden) by NGS was 5 (range 2-
10); 42 patients had high mutational burden (≥ 4 mutations). Fifty
pts (62.5%) and 61 (76%) displayed molecular features related to re-
sistance to VEN or 3+7, respectively. After cycle 1, 64 pts (80%)
achieved complete remission (CR) with MFC-MRD negativity in
43/64 responding patients (67%). Four pts died before response as-
sessment. CR probability and MRD negativity rate were not affected
by any of the high-risk mutations or by high mutational burden in
uni- and multi-variate analysis. After a median follow up of 39.3
months, median OS was 18 months. OS was not affected by any
high-risk mutation, high mutational burden, or by the presence of
HMA-VEN or 3+7 resistance profile (Median OS 13 vs 14 months
in patients without resistance profile, p=n.s., Figure 1A). Multivariate
OS analysis showed that negative MRD was the strongest independ-
ent prognostic factor (p<0.05). In landmark analysis, pts achieving
CR and proceeding to allogeneic stem cell transplantation (HSCT)
(n=23) within 3 months from CR (N=8) had a significantly better
outcome compared to those who did not receive HSCT (n=41) or
proceeded later (n=15), <0.03, Figure1B). Our analysis shows that
CPX-351 is able to induce MRD negative CR regardless of the pres-
ence of high risk mutations or high mutational burden. Early HSCT
consolidation is the strongest factor for long term survival.

Figure 1.
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C. Baldazzi2, M. Barone2, D. Forte1, C. Papayannidis2, M. Cavo1,2,
A. Curti2

1Dipartimento di Scienze Mediche e Chirurgiche, Università di
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tituto di Ematologia “Seràgnoli”, Italy

Background. NPM1-mutated (NPM1m) AML is a recognized
WHO2022 AML entity and represents a favorable/intermediate risk
AML known to be chemo-sensitive. However, NPM1m AML in the
elderly/unfit patient is also known to be exquisitely sensitive to bcl2
inhibitor venetoclax (VEN), in association with hypomethylation
agents (HMA). Therefore, in the grey patient zone ≥65 years, it is

debated whether a non-intensive approach may be superior to
chemotherapy.

Aims. To compare a population of NPM1m AML patients aged
≥ 65 years treated with intensive chemotherapy (IC) and non-inten-
sive VEN-based approach.

Methods. The study cohort included the molecularly defined
AML category of NPM1m patients. IC treatment was defined as at
least one anthracycline dose in association with intermediate/high-
dose cytarabine. Non-intensive cohort received VEN in association
with azacitidine or decitabine. Complete remission (CR) was defined
as blast cells (BC)<5%; measurable residual disease (MRD) was
evaluated either with WT1 or with NPM1m transcript (MRDneg
NPM1m/ABL x 100<0.01%).

Figure 1. Progression Free Survival (PFS) and Overall Survival (OS). Blu: pa-
tients treated with azacitidine and venetoclax; Red: Patients treated with
intensive chemotherapy.

Results. From 2014 to 2024, 46 NPM1m patients were included
in the analysis: 28 patients received IC and 18, elderly/unfit for
chemotherapy patients, received VEN-HMA. Patient and disease
characteristics were balanced between the 2 cohorts, except median
age of 68.0 years (IQR 66.6-70.5) in IC cohort vs 72.3 years (69.2-
76.4) in VEN-HMA, p .002 (Figure 1). Concerning ELN2022 risk,
in IC cohort 1 (3.6%) patient was adverse risk as compared to 2
(11.1%) in AZA-HMA cohort, intermediate risk patients were 9
(32.1%) and 5 (27.8%) respectively. Early death was comparable be-
tween the 2 groups, 7.1% in IC group and 11.1% in HMA-VEN, p
.37. Response rates were also comparable with a CR rate of 67.9%
in IC vs 72.2% in HMA-VEN cohort (p 1.0) and a MRDneg rate of
42.9% vs 33.3% (p .74). Allogeneic stem cell transplantation (al-
loSCT) was performed in 5 (17.9%) patients in IC group and 2
(11.1%) in HMA-VEN group. With a median follow-up 27 months
(IQR 10.7-53.2), median PFS in IC cohort is 8.7 mo (95%CI 7.7-19)
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as compared to 20.4 mo (95%CI 14-NE) in AZA-VEN cohort, p .22,
and median OS is 16.5 mo (95%CI 11.3-NE) and 20.7 mo (95%CI
14.1-NE) respectively, p .0.78.

Conclusions. Data from this small retrospective cohort of
NPM1m AML patients shows no difference in terms of response and
survival outcomes between an IC approach as compared to AZA-
VEN. This observation requires to be addressed in clinical trials.

Table 1.

Anemias and myelodysplastic syndromes
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EXAGAMGLOGENE AUTOTEMCEL FOR SEVERE SICKLE CELL
DISEASE

F. Locatelli1, H. Frangoul2, A. Sharma3, M. Bhatia4, M. Mapara5, 
L. Molinari6, D. Wall7, L. Dedeken8, R.I. Liem9, A.J. Shah10, 
P. Telfer11, S. Corbacioglu12, D. Rondelli13, M. Cavazzana14, 
R. Meisel15, M. Eckrich6, S. Lobitz16, M. De Montalembert14, 
M. Steinberg17, M.C. Walters18, L. Bower19, S. Imren19, C. Simard19,
F. Xuan19, W. Zhou19, P.K. Morrow20, W. Hobbs19, S.A. Grupp21

1IRCCS, Ospedale Pediatrico Bambino Gesù Rome, Catholic Uni-
versity of the Sacred Heart;2Sarah Cannon Center Research Institute
at The Children’s Hospital at TriStar Centennial; 3Bone Marrow
Transplantation and Cellular Therapy, St. Jude Children’s Research
Hospital; 4Department of Pediatrics, Columbia University Irving
Medical Center, New York-Presbyterian-Morgan Stanley Children’s
Hospital; 5Department of Medicine, Division of Hematology/Oncol-
ogy, Columbia University; 6Sarah Cannon Pediatric Transplant and
Cellular Therapy Program at Methodist Children’s Hospital; 7The
Hospital for Sick Children/University of Toronto; 8Hopital Univer-
sitaire des Enfants Reine Fabiola; 9Ann & Robert H. Lurie Children’s
Hospital of Chicago; 10Stanford University; 11Royal London Hospital,
Barts Health NHS Trust; 12University of Regensburg; 13University of
Illinois at Chicago; 14Necker-Enfants Malades Hospital, Assistance
Publique-Hôpitaux de Paris (AP-HP), University of Paris; 15Division
of Pediatric Stem Cell Therapy, Department of Pediatric Oncology,
Hematology and Clinical Immunology, Medical Faculty, Heinrich-
Heine-University; 16Gemeinschaftsklinikum Mittelrhein; 17Boston
University Chobanian & Avedisian School of Medicine; 18UCSF Be-
nioff Children’s Hospital; 19Vertex Pharmaceuticals Incorporated;
20CRISPR Therapeutics; 21Children’s Hospital of Philadelphia, Perel-
man School of Medicine at the University of Pennsylvania

Background. Exagamglogene autotemcel (exa-cel) is a non-viral
cell therapy that reactivates fetal hemoglobin via ex vivo CRISPR-
Cas9 gene-editing of autologous CD34+ hematopoietic stem and pro-
genitor cells (HSPCs).

Methods. CLIMB SCD-121 is a 24-month (mo), phase 3 trial of
exa-cel in pts age 12-35y with SCD and a history of ≥2 VOCs/y in
2y prior to screening. Primary efficacy endpoint is proportion of pts
free of severe VOCs for ≥12 consecutive mos (VF12); key secondary
efficacy endpoint is proportion of pts free from inpatient hospital-
ization for severe VOCs for ≥12 consecutive mos (HF12). Pts evalu-
able for VF12 and HF12 had ≥16 mos follow-up after exa-cel
infusion; evaluation began 60 days after last RBC transfusion for
post-transplant support or SCD management. 

Results. As of 18 Sept 2023, 46 pts with SCD (age 21.4 [range
12-34]y; 12 [26.1%] age ≥12 to <18y; 4.2 VOCs/y at baseline) re-
ceived exa-cel; median follow-up 22.3 (range 2.1-51.3) mos. All pts
engrafted neutrophils and platelets (median 27 and 34.5 days, respec-
tively). 29/31 (93.5%) pts evaluable were free of VOCs for ≥12 con-
secutive mos (VF12; 95% CI, 79%-99%; P<0.0001; VOC free
duration 25.4 [range 18.0-48.7] mos) and 31/31 (100%) were free
from hospitalizations for VOCs for ≥12 consecutive mos (HF12;
95% CI, 89%-100%; P<0.0001) (Figure 1). For all pts, mean total
Hb was 11.9 g/dL at Month 3 (≥11.0 g/dL Month 6 onward) and HbF
was 37.1% (generally ≥ 40.0% Month 6 onward) with pancellular
distribution. Proportion of edited BCL11A alleles was stable in bone
marrow CD34+ and peripheral blood nucleated cells. 39/46 pts with
≥60 days follow-up after last RBC transfusion remained VOC free
(up to 48.7 mos). Quality-of-life (QOL) measures significantly im-
proved. All pts had adverse events (AEs), most Grade 1 or 2; 46
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(100%) pts had AEs of Grade 3 or 4 severity. Most common AEs
were nausea (67.4%), stomatitis (63.0%), and vomiting (56.5%). No
pts had SAEs considered related to exa-cel. One pt died from respi-
ratory failure due to COVID-19 pneumonia unrelated to exa-cel.
There were no discontinuations or malignancies. 

Conclusions. Exa-cel treatment led to early and sustained Hb
and HbF increases, eliminating VOCs in ~94% of pts and inpatient
hospitalization for VOCs in 100% of pts, and improving QOL. Safety
profile remains generally consistent with myeloablative busulfan
conditioning and autologous transplantation. Results confirm poten-
tial for exa-cel to provide a one-time functional cure for severe SCD.

Figure 1. Duration of Period Free From Vaso-Occlusive Crises (A) and Hospi-
talizations for Vaso-Occlusive Crises (B) (Study CLIMB SCD-121 and Study
131) After Exa-cel Infusion. All VOCs were adjudicated by the Independent
Endpoint Adjudication Committee. Participants evaluable for the primary
endpoint (VF12) and first key secondary endpoint (HF12) shows in tan box
(primary efficacy set). *Participants who did not achieve VF12; #Death from
respiratory failure due to COVID-19 infection. 
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OPTIMIZING ALLOGENIC STEM CELL TRANSPLANTATION
FEASIBILITY AFTER ALTERNATIVE BRIDGE THERAPIES 
IN HIGHER-RISK MYELODYSPLASTIC SYNDROMES: FIRST
RESULTS OF THE GIMEMA MD0519 (ACROBAT) TRIAL

M.T. Voso1, S. Santarone2, P. Salutari2, L. Fianchi3, S. Sica3, 
R. Cerretti4, A. Candoni5, M. Tiribelli6, G. Milone7, F. Ciceri8, 
E. Fabiani1, C. Gurnari1, E. Borlenghi9, E. Oliva10, P. De Fabritiis11,
A. Picardi12, M. Luppi5, R. Cairoli13, C. Sarlo14, P. Galieni15, 
A. Pulsoni16, P. Carluccio17, F. Mallegni1, L. Maurillo1, F. Buccisano1,
P. Fazi18, A. Piciocchi18

1Department of Biomedicine & Prevention, Tor Vergata University,
Rome; 2UOC Ematologia Clinica, Presidio Ospedaliero Spirito
Santo, ASL Pescara; 3Area Ematologica, Fondazione Policlinico
Universitario Agostino Gemelli IRCCS, Roma; 4AOU Ematologia,
Policlinico Tor Vergata, Roma; 5AOU di Modena, Dipartimento di
Scienze Mediche e Chirurgiche Materno-Infantili e dell’Adulto, Uni-
versità degli Studi di Modena e Reggio Emilia; 6Clinica Ematolog-
ica, P. O. S. Maria della Misericordia, ASUI di Udine; 7CTC, U. O
di Ematologia con Trapianto di Midoloo Osseo, Catania; 8UO On-
coematologia, IRCCS Ospedale S. Raffaele, Milano; 9UO Ematolo-
gia, ASST degli Spedali Civili di Brescia; 10UOC Ematologia,
Grande Ospedale Metropolitano Bianchi-Melacrino-Morelli PO E.
Morelli, Reggio Calabria; 11UOC Ematologia, Ospedale S. Eugenio,
ASL Roma 2; 12UOC Ematologia, AO Cardarelli, Napoli; 13SC Ema-
tologia, ASST Grande Ospedale Metropolitano Niguarda, Milano;
14UOC Ematologia e Trapianto di Cellule Staminali, Policlinico Uni-
versitario Campus Bio Medico, Roma; 15UOC Ematologia, Area
Vasta N; 5Ascoli Piceno, S. Benedetto del Tronto, Presidio Os-
pedaliero AV5 Osp. Gen. Prov. le C. G. Mazzoni; 16UOC Ematologia,
Presidio Ospedaliero Nord, Ospedale Santa Maria Goretti, ASL
Latina; 17UO Ematologia con Trapianto, AOU Consorziale Policlin-
ico, Bari; 18Fondazione GIMEMA onlus, Franco Mandelli, Roma,
Italy

Allogeneic stem cell transplantations (HSCT) remains the only
curative option for higher risk myelodysplastic syndromes (MDS).
However, the question of the best bridge to transplant remains un-
solved, with most recent recommendations leaving open the alterna-
tives of upfront transplant, versus hypomethylating treatment with
azacitidine (AZA), or intensive chemotherapy. In this context, we
designed the ACROBAT multicenter trial, for transplant eligible pa-
tients, aged 18-70 years with intermediate to very-high IPSS-R, de
novo or therapy-related MDS. The primary endpoint of this trial is
feasibility of HSCT, while complete remission (CR) rate, overall and
event-free survival, HCT-CI at enrolment and at HSCT, and quality
of life are among secondary endpoints. Regarding the bridge to
HSCT therapy, patients with bone marrow (BM) blasts <9% are ran-
domized between transplant upfront and a minimum of 4 AZA cy-
cles. Patients with 10-19% BM-blasts are randomized between
conventional chemotherapy (3+7) + one consolidation cycle, versus
at least 4 AZA cycles. The study is sponsored by the GIMEMA F.
Mandelli foundation and supported by an Investigational grant from
AIFA (TRS-2018-00001587). To date, 118 patients have been en-
rolled from 29 Italian hematology centers, at a median time of 8.1
months from initial MDS diagnosis (range 0.5-39.7). The present
analysis includes 107 patients, 59% males and 41% females, of a me-
dian age of 62 years (range 27-71). According to IPSS-R, 28% pts
had intermediate risk, 42% high and 28% very-high risk MDS. BM
blasts were <9% in 57 patients (53%): 30 (53%) started AZA and 27
(47%) were randomized to upfront HSCT, while 50 patients had 10-
19% blasts: 25 (50%) received AZA bridge, while 25 (50%) received
conventional CHT, including consolidation in 10 cases (Table 1).
HSCT was performed in 41 (38%) patients, 20 in the <9% and 21 in

A.  

 
 
 
 

 

 

 

 

 

B. 

 

 
 
 

22



51° Congress of the Italian Society of Hematology, Milano, Italy, September 23-25, 2024

the 10-19% BM-blast groups. Median follow-up for the whole pa-
tient groups is 6.1 (0.1-56.9) months, and survival is 70.9 % (57.5-
87.3) at 12 months. The preliminary analysis of the ACROBAT trial
shows feasibility of HSCT in HR-MDS, independent of the bridge
therapy to transplant. Longer follow-up is needed to highlight clinical
and molecular prognostic factors predictive for improved survival.

Table 1. 
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FINAL 48-WEEK RESULTS FROM MULTICENTER, PHASE III
APPLY-PNH TRIAL-SUSTAINED LONG-TERM EFFICACY AND
SAFETY OF FACTOR B INIHIBITOR ORAL IPTACOPAN 
MONOTHERAPY IN ANTI-C5-TREATED PATIENTS (PTS) 
WITH PAROXYSMAL NOCTURNAL HEMOGLOBINURIA 
AND PERSISTENT ANEMIA

C. Frieri1,2, A. Risitano1,2, A. Kulasekararaj3,4,5, A. Röth6, 
P. Scheinberg7, Y. Ueda8, C. De Castro9, E. Di Bona10, M. Griffin11,
S. Langemeijer12, H. Schrezenmeier13,14, W. Barcellini15, V. Mauad16,
J. Panse17,18, P. Schafhausen19, S. Tavitian20, E. Beggiato21, A. Gaya22,
W. Huang23, T. Kitawaki24, A. Kutlar25, J. Maciejewski26, 
R. Notaro27,28, V. Pullarkat29, J. Schubert30, L. Terriou31, 
M. Uchiyama32, F. De Fontbrune33, F. Alashkar6, S. Gandhi3, 
R. Kumar34, C. Thorburn35, S. Maitra34, S. Solar-Yohay36, 
T. Lawniczek37, M. Dahlke37, R. De Latour33,38

1AORN Moscati; 2University of Naples Federico II; 3King’s College
Hospital NHS; 4National Institute for Health and Care Research and
Wellcome King’s Research Facility; 5King’s College London; 6West
German Cancer Center, University Hospital Essen, University Duis-
burg-Essen; 7Hospital A Beneficência Portuguesa; 8Osaka University
Graduate School of Medicine; 9Duke University School of Medicine;
10UOC Oncoematologia, AULSS7 Pedemontana, Bassano del
Grappa (VI); 11St James’s University Hospital; 12Radboud University
Medical Center; 13University of Ulm; 14German Red Cross Blood
Transfusion Service Baden-Württemberg-Hessen and University
Hospital Ulm; 15Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico; 16ABC Medical School; 17University Hospital RWTH
Aachen; 18Center for Integrated Oncology (CIO) Aachen Bonn
Cologne Düsseldorf; 19Department of Oncology, Hematology and
Bone Marrow Transplantation with Section of Pneumology, Univer-
sity Medical Center Hamburg-Eppendorf; 20Centre Hospitalo-Uni-
versitaire de Toulouse, Institut Universitaire du Cancer de
Toulouse-Oncopole, Service d’Hématologie; 21University of Torino;
22Hospital Clinic of Barcelona; 23Hualien Tzu Chi Hospital; 24Kyoto
University; 25Medical College of Georgia; 26Taussig Cancer Institute,
Cleveland Clinic; 27Azienda Ospedaliera Universitaria Careggi; 28In-
stituto per lo Studio, la Prevenzione e la Rete Oncologica; 29City of
Hope Medical Center; 30Elblandklinikum Riesa; 31CHU Lille, Uni-
versité de Lille; 32Japanese Red Cross Society Suwa Hospital;
33French Référence Center for Aplastic Anemia and Paroxysmal Noc-
turnal Hemoglobinuria; 34Novartis Healthcare Private Limited; 35No-
vartis Pharmaceuticals UK Limited; 36Novartis Pharmaceuticals
Corporation; 37Novartis Pharma AG; 38Assistance Publique Hôpi-

taux de Paris, Université Paris Cité

In the phase 3 APPLY-PNH trial, iptacopan monotherapy was su-
perior vs anti-C5 therapy at Week (Wk) 24. We report 24 wks exten-
sion period data where all pts received iptacopan monotherapy. Adult
PNH pts (mean Hb <10 g/dL, receiving anti-C5 therapy for ≥6
months) were randomized to receive either iptacopan 200 mg twice
daily or continue anti-C5 for 24 wks. During extension period, ipta-
copan arm continued to receive iptacopan for another 24 wks and
anti-C5 arm switched to iptacopan monotherapy. In the extension pe-
riod, 95 pts received iptacopan: 61/62 in iptacopan arm and 34/35 in
anti-C5-to-iptacopan arm. Iptacopan showed sustained improve-
ments at 48 wks, with maintenance of increased Hb, normal/near-
normal mean Hb levels, improved Functional Assessment of Chronic
Illness Therapy - Fatigue (FACIT-F) scores, decreased absolute retic-
ulocyte counts (ARCs) and transfusion avoidance (Table 1).

Table 1. 

Anti-C5 arm pts who switched to iptacopan had rapid changes
in Hb, FACIT-F and ARC, achieving comparable improvements to
the iptacopan arm. At 48 wks, both arms, continuous and switched,
had mean Hb levels of 12.2 and 12.1 g/dL, respectively. Transfusion
avoidance was achieved by 93.5% of pts in the iptacopan arm (Wks
2 to 48) and 94.1% in the anti-C5-to-iptacopan arm (Wks 26 to 48).
Mean lactate dehydrogenase levels were generally maintained <1.5
× upper limit of normal in both arms. Breakthrough hemolysis (BTH)
was observed in 6/62 pts with continuous iptacopan while 1 pt had
BTH after switching which resolved without dose alteration. 3 pts
had major adverse vascular events unrelated to iptacopan that re-
solved without dose changes and were not associated with hemolytic
events. Most frequently reported treatment-emergent adverse events
(TEAEs) in the iptacopan arm after 48 wks were COVID-19 (29.0%
of pts), headache (19.4%), diarrhea (16.1%) and nasopharyngitis
(14.5%). There were no deaths, no serious hemolysis TEAEs on ip-
tacopan, no serious infections caused by N. meningitidis, S. pneumo-
niae or H. influenzae and no treatment discontinuation due to TEAEs.
Iptacopan monotherapy showed sustained improvements in multiple
hematological and clinical outcomes over 48 wks which were also
seen in anti-C5-to-iptacopan arm, supporting the benefit of switching
to iptacopan. The data indicate good control of hemolysis by iptaco-
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pan and a similar safety profile at Wk 48 vs Wk 24. The findings
support oral iptacopan monotherapy as a potential practice-changing
treatment for hemolytic PNH.

C019

ORAL IPTACOPAN MONOTHERAPY MAINTAINS EFFICACY
AND SAFETY OVER 48 WEEKS IN COMPLEMENT 
INHIBITOR–NAÏVE PATIENTS WITH PAROXYSMAL 
NOCTURNAL HEMOGLOBINURIA (PNH) IN THE PHASE III 
APPOINT-PNH TRIAL

A. Risitano1,2, B. Han3, Y. Ueda4, J. Maciejewski5, R. Fu6, L. Zhang7,
A. Kulasekararaj8,9,10, A. Rӧth11, L. Chew12, J. Jang13,14, L. Lee Lee15,
J. Panse16,17, E. Yap18, L. Marano1,2, F. Sicre De Fontbrune19,20, 
C. Yang3, H. Liu6, R. Trikha8,9,10, N. Mahajan21, T. Lawniczek21, 
Z. Wang22, C. Thorburn23, S. Li22, M. Dahlke21, R. Peffault De Latour19,20

1AORN Moscati; 2University of Naples Federico II; 3Peking Union
Medical College Hospital, Chinese Academy of Medical Sciences;
4Osaka University Graduate School of Medicine; 5Taussig Cancer
Institute of Cleveland Clinic; 6Tianjin Medical University General
Hospital; 7Institute of Hematology and Blood Diseases Hospital,
Chinese Academy of Medical Sciences; 8King’s College Hospital
NHS; 9National Institute for Health and Care Research and Well-
come King’s Research Facility; 10King’s College London; 11West Ger-
man Cancer Center of University Hospital Essen, University
Duisburg-Essen; 12Hospital Umum, Sarawak; 13Samsung Medical
Center; 14Sungkyunkwan University School of Medicine; 15Queen
Elizabeth Hospital; 16University Hospital RWTH Aachen; 17Center
for Integrated Oncology (CIO), Aachen Bonn Cologne Düsseldorf;
18National University Cancer Institute; 19French Référence Center
for Aplastic Anemia and Paroxysmal Nocturnal Hemoglobinuria;
20Assistance Publique Hôpitaux de Paris, Université Paris Cité;
21Novartis Pharma AG; 22China Novartis Institutes for BioMedical
Research Co Ltd; 23Novartis Pharmaceuticals UK Limited

We report 48-week efficacy, safety, and tolerability data from the
single-arm, open-label, multicenter, Phase 3 APPOINT-PNH trial
(NCT04820530) evaluating iptacopan (first-in-class, oral factor B
inhibitor) in complement inhibitor–naïve patients with hemolytic
PNH. Forty adults with mean hemoglobin (Hb) <10 g/dL and lactate
dehydrogenase (LDH) >1.5 × upper limit of normal (ULN) received
iptacopan monotherapy 200 mg twice daily for 48 weeks. At Week
48, 97.4% of patients achieved a Hb increase from baseline of ≥2
g/dL, maintained from Week 24 (94.9%; Table 1). Hb levels ≥12 g/dL
were found in 79.5% of patients at Week 48, higher than that at Week
24 (66.7%). The mean Hb level was 13.24 (SD 1.80) g/dL at Week
48 (mean baseline change: +5.09 [SD 2.01] g/dL) and 12.56 (SD
1.49) g/dL at Week 24 (+4.41 [SD 1.40] g/dL). One patient required
transfusions, and 97.5% of patients were transfusion-free (95% CI
92.5–100) between Weeks 2 and 48. Mean baseline change in Func-
tional Assessment of Chronic Illness Therapy-Fatigue score was
+10.4 (SD 10.14) at Week 48 and +12.1 (SD 9.93) at Week 24. At
Week 48, median LDH level was 261.5 (interquartile range [IQR]:
206.0 to 334.0) U/L, and median LDH change from baseline was
−1241.5 (IQR: −1795.0 to −925.0) U/L. LDH was ≤1.5 × ULN in
85% of patients at Week 48 vs 95% at Week 24. Week 48 mean ab-
solute reticulocyte count (ARC) was 79.51 (SD 42.60) × 109/L. Two
patients experienced a clinical breakthrough hemolysis (BTH) event;
the adjusted annualized rate was 0.05 (95% CI 0.01–0.17). Potential
complement-amplifying conditions were identified in both patients;
both BTH events resolved without iptacopan discontinuation. No
major adverse vascular events were reported. Headache (30.0% of
patients), COVID-19 (22.5%), upper respiratory tract infection
(17.5%), and diarrhea (15.0%) were the most common treatment-

emergent adverse events (TEAEs); eight patients (20.0%) experi-
enced ≥1 serious TEAEs. No treatment discontinuations or deaths
occurred. Improvements from the 24-week treatment period were
sustained to Week 48, with most patients maintaining clinically
meaningful Hb increases from baseline, normal/near-normal Hb lev-
els, good intravascular hemolysis control, transfusion avoidance, and
improvements in fatigue and reductions in ARC. Iptacopan was well
tolerated, with a consistent safety profile, suggesting that it could be-
come a practice-changing and convenient outpatient treatment for
patients with hemolytic PNH.

Table 1.  
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ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTA-
TION IN PATIENTS WITH SICKLE CELL DISEASE: PRELIMI-
NARY RESULTS OF THE FIRST PATIENTS TRANSPLANTED 
IN TANZANIA

F. Giglio1,2,3, D. Mashala4, S. Malangahe4, S. Jumanne4,5, 
M. Mhozya4, P.E. Ronchi1,3, A. Orsini1,3, F. Ngiliule4, Z. Bakari4, 
A.P. Magoha4, A. Carmagnola1,3, M. Dubali1,6, N. Manna1, 
P. Pioltelli1, F. Ciceri3, A. Chandika4, C. Uderzo1

1HELP3 ODV; 2IEO European Institute of Oncology IRCCS; 3IRCCS
San Raffaele Scientific Institute; 4Benjamin Mkapa Hospital; 5Uni-
versity of Dodoma; 6Policlinico Universitario Tor Vergata, Italy

Background. Sickle cell disease (SCD) is the most common in-
herited hemoglobinopathy in Tanzania, with 11,000-14,000 new-
borns with the disease annually. While life expectancy of SCD
patients in high-income settings has improved, the mortality rate is
50-90% in low-income countries. Curative options for SCD (allo-
geneic hematopoietic stem cell transplantation HSCT, gene therapy,
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gene editing) are unavailable in sub-Saharan Africa. Here we present
preliminary results of the first SCD patients transplanted in Tanza-
nia.

Methods. Tanzania launched a development program in 2018 to
establish HSCT at Benjamin Mkapa Hospital (BMH) in Dodoma.
With the support of the Association HELP3-ODV (www.help3.it),
starting from 2019 a series of videoconference lectures were done
by international HSCT experts to train Tanzanian health profession-
als. Four nurses, two doctors and two laboratory scientists took part
in an observational internship in Italy at different Centers. In January
2023 HSCT program started at BMH with the presence of experi-
enced Italian staff in Tanzania for the first 4 months. Weekly online
clinical-logistical round started in March 2023 and are ongoing. Con-
ditioning regimen consisted of Busulfan, Rabbit Antithymocyte
Globulin (ATG) and Cyclophosphamide. GVHD Prophylaxis con-
sisted of methotrexate and cyclosporine. Standard Levetiracetam and
antimicrobial prophylaxis were used. All patients with symptomatic
SCD, received bone marrow stem cells harvested from HLA-identi-
cal siblings.

Results. From January 2023 to March 2024 the first 8 HSCT
were performed. Six patients were male, two female, median age was
8 (4-11). Median TNC infused was 4.7 x 10 /kg of patient BW (2.6-
8.9). Conditioning regimen was well tolerated without grade III-IV
adverse events. All patients engrafted with a median ANC and PLT
engraftment at day + 28 (19-41) and + 22 (15-35), respectively. All
patients experienced febrile neutropenia, responding to broad-spec-
trum antibiotics. Microbiological findings on blood were P.Falci-
parum, Coagulase-negative Staphylococci and Gram positive rods,
all resolved. Grade II Skin aGVHD was diagnosed on day +21 in
one patient, treated with Methylprednisolone and Mycophenolate
Mofetil, obtaining complete resolution. At a median follow-up of +
224 (57-421) from HSCT, no other GVHD were diagnosed. One pa-
tient was diagnosed with oral HPV lesions, resolved with cryother-
apy. One patient was diagnosed with probable Invasive Fungal
Disease, treated with Voriconazole. No other long-term complica-
tions were diagnosed. All patients remain transfusion free, without
SCD events, with blood counts and HbS levels compatible with com-
plete engraftment and chimerism. Four patients stopped immune-
suppressants at a median day +292 (265-300), three patients are back
to school.

Conclusions. Our preliminary results for the first SCD patients
transplanted in Tanzania show that HSCT is feasible in LMICs with
comprehensive adjustments on infrastructures and human resources.
The first eight patients are now asymptomatic with full chimerism.
Of note, half of the patients were transplanted without the Italian staff
at BMH and a ninth patient was undergoing HSCT at the time of this
submission. Tanzanian government has deliberated to support BMT
at BMH Hospital. It’ll be fundamental to ensure sustainability of the
service considering the immense need of HSCT in Tanzania. Main-
taining the cost affordable and creating a reliable supply chain of
drugs and consumables will be crucial. Continuous training for health
professionals is ongoing and needs to be implemented, ideally to
make HSCT feasible also in other disorders.

Allogenic and autologous transplant I
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PREVENTION AND TREATMENT OF ACUTE MYELOID 
LEUKEMIA RELAPSE FOLLOWING ALLOGENEIC STEM CELL
TRANSPLANT: A NATIONAL SURVEY BY GITMO (GRUPPO 
ITALIANO TRAPIANTO MIDOLLO OSSEO)

F. Saraceni1, E. Degrandi2, S. Piemontese3, F. Saglio4, G. Battipaglia5,
M.l. Battista6, P Chiusolo7, J. Mariotti8, A. Grassi9, F. Benedetti10, 
M. Tumino11, G. Saporiti12, S. Leotta13, G. Bortoletto14, E. Terruzzi15,
A. Imovilli16, C. Borghero17, E. Piras18, F. Zallio19, V. Federico20, 
I.M. Cavattoni21, A. Gilioli22, A. Picardi23, D. Pastore24, A.P. Iori25, 
V. Giudice26, A.M. Raiola27, S. Falcioni28, M. Chiarucci29, 
C. Di Grazia27, L. Castagna30, M. Malagola31, A. Olivieri1, 
F. Bonifazi28, M. Martino32

1Azienda Ospedaliero-Universitaria delle Marche; 2Trial Office
GITMO; 3Ospedale San Raffaele,4 Università di Torino; 5Università
Federico II; 6Azienda Sanitaria Universitaria Udine; 7Policlinico
Gemelli; 8Istituto Clinico Humanitas; 9ASST-PG23; 10Ospedale
Borgo Roma; 11Azienda Ospedaliera di Padova; 12Fondazione
IRCCS Ca’ Granda; 13Azienda Ospedaliero - Universitaria Policlin-
ico - Vittorio Emanuele; 14Istituto Oncologico Veneto; 15Azienda Os-
pedaliera San Gerardo; 16AUSL Reggio Emilia; 17Ospedale San
Bortolo; 18Università di Sassari; 19Ospedale di Alessandria; 20Os-
pedale di Lecce; 21Ospedale di Bolzano; 22Ospedale di Modena;
23Ospedale Cardarelli; 24Ospedale di Brindisi; 25Policlinico Umberto
I; 26Università degli Studi di Salerno; 27Ospedale S. Martino; 28Poli-
clinico S. Orsola; 29Azienda Ospedaliera Marche Nord; 30Villa Sofia
e Cervello; 31ASST Spedali Civili di Brescia; 32Grande Ospedale Met-
ropolitano Reggio Calabria, Italy

Leukemia relapse remains the main cause of treatment failure in
patients undergoing allogeneic stem cell transplant (allo-SCT) for acute
myeloid leukemia (AML). There is currently no general agreement con-
cerning management of patients at high risk of leukemia recurrence or
with overt hematological relapse after allo-SCT. We conducted the pres-
ent survey with the aim to evaluate the current practice in Italy con-
cerning prevention and treatment of AML relapse after allo-SCT. A
questionnaire was sent to GITMO centers including specific questions
on three main topic: maintenance, preemptive therapy and treatment of
hematological relapse. Most of the agents discussed below currently
represent off label prescriptions. In all, 34/60 (57%) of centers perform-
ing allo-SCT in Italy completed the questionnaire. 22/34 (65%) rou-
tinely employ maintenance strategies (in the absence of measurable
residual disease (MRD) or mixed chimerism) after allo-SCT in patients
considered at high risk of relapse basing on pre-transplant features (high
risk according to ELN 2022 or presence of FLT3-ITD, positive MRD
or active disease). Among institutions who deliver maintenance therapy
after allo-SCT, in patients harbouring FLT3-ITD 86% administer FLT3
inhibitors (95% Sorafenib, 5% Gilteritinib). In the absence of FLT3-
ITD 68% use hypometilating agents (87% azacitidine, 13% decitabine);
2 centers consider addition of venetoclax to hypometilating agents,
while one institution prescribes venetoclax as single agent. Interestingly,
26% of institutions administer prophylactic DLI in high risk AML pa-
tients, in the absence of MRD relapse or mixed chimerism. With respect
to preemptive therapy, the trigger to start treatment is represented by
MRD relapse in all centers; 74% of institutions consider mixed
chimerism as trigger to start preemptive therapy as well. In patient har-
bouring FLT3-ITD 82% of centers prescribe FLT3 inhibitors (48% so-
rafenib +/- azacitidine, 52% gilteritinib). In the absence of FLT3-ITD
62% of institutions use azacitidine (19% with the addition of veneto-
clax), one institution use venetoclax monotherapy, while 29% use DLI
as single approach especially in case of mixed chimerism in the absence
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of MRD relapse (Figure 1). Nevertheless, 32/34 (94%) use DLI in ad-
dition to pharmacologic preemptive therapy. In patients experiencing
haematological relapse after transplant 76% of institutions perform
NGS analysis at the time of relapse, while 50% look for HLA loss in
case of relapse after haploidentical transplant. In patients harbouring
FLT3-ITD 91% of centers treat AML relapse with gilteritinib. In fit pa-
tients, in the absence of FLT3-ITD, 44% employ conventional
chemotherapy, while 56% consider as first option hypometilating agents
(mostly azacitidine) in combination with venetoclax. All institutions
consider second allo-SCT after salvage treatment in patients who re-
lapse after first transplant. 62% of centers perform second allo-SCT
only in patients achieving CR2, while 38% regardless achievement of
response to salvage. Finally, 97% of institutions prefer a different donor
for second allo-SCT, if available. Most Italian transplant institutions
currently implement strategies to prevent AML relapse after allo-SCT,
despite the lack of approved agents in this setting. In patients with
haematological relapse a second allo-SCT remains a main option after
salvage treatment with standard chemotherapy or hypometilating agents
in combination with venetoclax.

Figure 1. 
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A.M. Raiola1, M. Gambella1, L. Barabino2, S. Bregante1, 
C. Di Grazia1, A. Dominietto1, A. Ghiso1, L. Giannoni1, A. Serio, 
S. Luchetti, R. Varaldo1, A. Laudisi1, M. Passannante1, A. Scalas2, 
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Background. Cryopreservation of allogeneic peripheral blood
stem cells (PBSC) was commonly employed during the SARS-CoV-
2 pandemic. The purpose of this study was to evaluate hematopoietic
reconstitution and acute GvHD incidence in patients transplanted
from an HLA-identical related (MRD) or unrelated donor (MUD)
donor with cryopreserved PBSC.

Methods. We performed a comparative analysis of 46 patients
who underwent an allo-HSCT with cryopreserved (cryo group) and
39 patients with fresh (fresh group) apheresis at our transplant unit.
The analysis was retrospective for 61 patients transplanted from Jan-
uary 1, 2016 to May 31, 2022 and prospective for 24 patients trans-
planted from June 1, 2022 to May 30, 2023. The protocol was
approved by the Local Ethics Committee (346/2022). The primary
clinical endpoints were time to engraftment, incidence of graft failure
(GF) (lack of full donor chimerism), poor graft function (PGF) (se-
vere cytopenia with full donor chimerism) and acute GvHD. 

Results. Patient characteristics were comparable between the
fresh and cryopreserved group, except for a higher rate of transplants
from MUD in the cryo group (p=0.008). One patient who received a
fresh graft was not available for engraftment evaluation due to early
death. Median time to neutrophil recovery was longer in the cryo
group (18 days) (95%CI: 17-18.9) vs the fresh group (16 days)
(95%CI: 15.3-16.6), (p=0.007), as for platelet recovery: 20 days
(95%CI: 17.8-22.1) vs 14 days (13.1-14.8) (p≤0.001). For the cryo
group GF occurred in 6/46 (13%) patients, while for the fresh group
all patients achieved full donor chimerism 1 month after transplant
(p=0.03). Among evaluable patients, 100-days incidence of PGF was
12/40 (30%) in the cryo and 1/38 (2,6%) in the fresh group
(p=<0.001). The cumulative incidence (CI) of grade II - IV acute
GvHD was significantly higher in the cryo group, 36.8% (95%CI:
24.9-54.5) vs 10.2% (95%CI: 4.1-25.9) in the fresh group (p=0.002).
Similar results were observed when the analysis was limited to the
MUD subgroup (37% vs 10%) (p=0.05). The CI of grade III-IV was
13.2% (95%CI: 6.2-27.8) in the cryo group vs 2.5% (95%CI: 0.3-
17.7) in the fresh group (p=0.04). No differences in terms of OS,
EFS, RI and NRM were observed.

Conclusions. In our experience PBSC cryopreservation was
detrimental for hematological reconstitution and acute GvHD inci-
dence. Further studies are ongoing to confirm and explain our data.
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RELEASE OF CD31+ ENDOTHELIAL EXTRACELLULAR 
VESICLES BY HOST BEFORE HSCT IS ASSOCIATED TO AN 
INCREASED RISK OF ACUTE GRAFT VERSUS HOST DISEASE

M. Ursi12, G. Storci1, F. Ricci1, F. De Felice12, F. Barbato12, 
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E. Tomassini1, E. Campanini1, E. Dan1, B. Sinigaglia1, L. Zazzeroni2,
F. Iannotta1, D. Messelodi1, S.N. Bertuccio1, S. De Matteis1, 
M. Naddeo1, I. Salamon1, M. Bonafè12, F. Bonifazi1

1IRCCS Azienda Ospedaliero-Universitaria di Bologna; 2Department
of Medical and surgical sciences (DIMEC) University of Bologna,
Italy

Acute Graft versus host disease (aGVHD) remains the most im-
portant cause of non-relapse mortality of allogenic stem cell trans-
plantation (HSCT). The research of biomarker able to predict the risk
of aGVHD is an active field of investigation. The aim of this study
was to examine the potential role of endothelial-derived extracellular
vesiclesas a potential biomarker of endothelial damage and increased
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risk of aGVHD. We collected serum samples at day -6 and -2 before
transplantation (before and after conditioning respectively). We used
CD31 as endothelium marker and measured CD31+ extracellular
vesicles (CD31+ EVs), by multiflow cytometry employing a method
implemented in our laboratory (Marchisio 2020). We analyzed 97
patients, who underwent HSCT at IRCCS AOU S. Orsola-Malpighi
of Bologna. Median age was 55 years (18-70), 43 were females. The
most common disease was Acute Leukemia (n=65), especially
Myeloid Acute Leukemia (n=49), other indications for HSCT were
Myelodysplastic/Myeloproliferative Neoplasms (n=18), Chronic
Myeloid Leukemia (n=5) and lymphomas (n=9). Conditioning regi-
men was myeloablative in 48 patients (49.5%) and reduced-intensity
in the others. All received peripheral blood stem cells (PBSCs) from
a sibling HLA-identical (n=7), or from an HLA-matched unrelated
8/8 (n=59) or HLA-mismatched unrelated 7/8 (n=31) donor. GVHD
prophylaxis consisted in the combination of Cyclosporine/
Tacrolimus (CNI) plus Methotrexate/Mycophenolate plus ATLG.
ATLG was administered at a total dose of 30 mg/kg divided in 5
days, from day -6 to day -2 before HSCT. At data cut-off of Decem-
ber 2023, with a median follow-up of 21 months (1-39), 48.5% had
developed acute GVHD of any grade (47/97) and 32% of patients
had developed grade II-IV a GVHD. Importantly, we found that lev-
els of CD31+ EVs were significantly higher in patients who subse-
quently developed aGVHD of any grade both at day -6 (median
CD31+ EV 372/microL in no aGVHD vs 842/microL in aGVHD,
p=0.0001) and at day -2 (median CD31+ 387 EV /microL in no
aGVHD vs 851/microL in aGVHD, p=0.0007). Interestingly, we
found that aGVHD occurred earlier in patients with higher levels of
endothelial EVs at day -6 and -2 (Spearman r= -0.261, p=0.010 and
r=-0.209, p=0.043, respectively). These primary results indicate that,
in our cohort, CD31+EVs at day -6 and day -2 before HSCT are pre-
dictive of aGVHD occurrence. These findings require further inves-
tigations to validate CD31+EVs as an early biomarker of aGVHD.

C024

ASSESSING THE IMPACT OF CONDITIONING INTENSITY ON
OUTCOMES OF ALLOGENEIC STEM CELL TRANSPLANTATION:
A SINGLE-CENTER STUDY
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Background. The Transplant Conditioning Intensity index(TCI),
proposed by EBMT, refines conditioning intensity assessment com-
pared to myeloablative(MAC) and reduced-intensity(RIC) condition-
ing.

Methods. A retrospective study at Brescia’s BMT centre(Mar
2006-Sep 2023) evaluated transplant(HSCT) outcomes: Overall Sur-
vival(OS), Non-Relapse Mortality(NRM), GVHD-free Relapse-free
Survival(GRFS), and the Cumulative Incidence of Relapse(CIR).

Results. 556 patients underwent HSCT, median age 53 years.
Donor categories were match-related(34%), haploidentical(18%),
matched unrelated donor(46%) and UCB(2%). MAC and RIC regi-
mens were used in 47% and 53% of cases, respectively. MAC was
more prevalent among younger patients with lower comorbidities,
higher Karnofsky Performance Status(>80) and diseases not in first
remission. TCI scores were distributed as 36% low, 37% intermediate
and 22% high. TCI correlated significantly with patient age, comor-

bidities and performance status. The TCI index provided nuanced
stratification, particularly in the 50-70 age group, predicting OS and
GRFS. Median OS was 116.8 months versus 27.4 months in MAC
and RIC groups(p<0.001). OS rates at 1 and 3 years were signifi-
cantly higher in MAC compared to RIC. Stratification into Low, In-
termediate, and High TCI groups revealed significant differences in
median OS(p<0.001) and distinct OS rates at 1 and 3 years within
each group(p<0.001). Statistical significance persisted in the 50-70
age group, favoring MAC(p=0.005). GRFS rates at 1 and 3 years
also differed significantly between MAC and RIC(p<0.001) and
within TCI categories(p=0.02). In the multivariate analysis, signifi-
cant factors included disease in first complete remission(HR 0.69;
95% CI 0.52-0.90; p=0.006), HCT-CI≥3(HR 1.58, 95% CI 1.22-2.06;
p<0.001), KPS≤80(HR 1.69; 95% CI 1.11-2.57; p=0.01) and positive
CMV serology(HR 1.85; 95% CI 1.17-2.92; p=0.009). Cumulative
incidence of NRM did not significantly differ across TCI
categories(p=0.23). CIR showed a significant relationship between
MAC and RIC(p<0.001), but not within TCI categories. No associ-
ation was identified between chronic GVHD(cGVHD) and TCI, but
grade II-IV acute GVHD(aGVHD) correlated significantly with
high-intensity regimens.

Conclusion. The TCI index is valuable for assessing condition-
ing regimen impact on transplant outcomes, particularly in patients
aged 50-70, predicting OS and GRFS, and associating with aGVHD
within nuanced TCI categories.

Figure 1. 
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Background. The GIMEMA LAL 1913 is a pediatric-inspired and
minimal residual disease (MRD)-oriented chemotherapy protocol that
represents the standard treatment for adult Philadelphia-negative acute
lymphoblastic leukemia (Ph-ALL) in Italy. The outcome of patients
treated with this protocol in the real-life setting and who underwent an
allogeneic stem cell transplant (SCT) was the aim of this study.

Methods. Within the framework of the Campus ALL network,
we analyzed the post-transplant data of newly diagnosed adult Ph-
ALL patients treated according to the LAL 1913 protocol and who
underwent a SCT between August 2016 and January 2023 in 35 cen-
ters. Patients in 1st remission (CR1) were considered eligible for a
SCT based on the joint assessment of the disease risk profile at di-
agnosis and post-consolidation MRD status. We also included re-
lapsed patients in 2nd CR (CR2). Endpoints were the 2-year overall
survival (OS), disease-free survival (DFS), non-relapse mortality
(NRM), and cumulative incidence of relapse (CIR). Outcomes were
analyzed from the day of SCT.

Results. Among 322 consecutive newly diagnosed Ph-ALL, 201
patients who underwent a SCT were included in this analysis. The
median age at diagnosis was 38 years (18-66). The median follow-
up was 28 months. Pre-transplant MRD negativity was strongly as-
sociated with a superior OS (81% vs 50%, p<0.001), DFS (71% vs
44%, p=0.003), and CIR (21% vs 43%, p=0.006). Patients allografted
in CR1 had superior outcomes with regards to CR2 patients, but
MRD negativity also impacted favorably on the prognosis of patients
transplanted in CR2 in terms of OS and DFS (Figure 1). 

ion of patient candidates to SCT.

Figure 1. 

The outcome was similar between B- and T-lineage ALL, pa-
tients’ age (< or > 55 years), and baseline risk class. Total-body irra-
diation (TBI) was adopted in 125 (66%) patients and there was no
significant difference when using TBI 800 cGy vs TBI 1200 cGy.
The 2-year NRM was 11% and it was not significantly affected by
pre- and post-transplant factors.

Conclusions. Our study on a series of patients treated with a
modern therapeutic strategy confirms the higher risk of relapse in
patients with pre-transplant MRD positivity. Given the availability
of pre-transplant immunotherapies, all efforts should be made to
eradicate MRD before the SCT at least in B precursor ALL. A sur-
vival advantage was observed when the transplant was performed in
CR1 compared to CR2, highlighting the importance of early identi-
fication of patient candidates to SCT.
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IMMUNE-RELATED ADVERSE EVENTS IN THE TREATMENT OF
HODGKIN LYMPHOMA WITH IMMUNE CHECKPOINT 
INHIBITORS
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1Department of Medical and Surgical sciences (DIMEC), University
of Bologna; 2IRCCS Azienda Ospedaliero-Universitaria di Bologna,
Istituto di Ematologia “Seràgnoli”, Italy

Immune checkpoint inhibitors (ICIs) have recently been found
to be effective in Hodgkin lymphoma (HL). However, given the im-
paired systemic immune response in HL, it is unclear whether im-
mune-related adverse events (irAEs) would manifest differently in
this population; data on this topic remains scarce. We conducted an
observational retrospective/prospective study on patients with re-
lapsed/refractory HL treated with ICIs to determine the incidence of
irAEs assessing the type, severity, and timing of onset, outcome and
relationship with study drugs of these events. Within the study pe-
riod, a total of 78 patients with HL were identified. Among them, 30
(38.5%) patients received nivolumab and 48 (61.5%) received pem-
brolizumab. The mean age was 37.9 (±14.9) years-old, 43 (55.1%)
patients were male, 53 (67.9%) were primary refractory and 59
(75.6%) resulted refractory to the last therapy before ICI with a me-
dian of previous therapies of 4 (range 2-10). Twenty patients (25.6%)
developed at least one irAE for a total of 21 irAEs. Age at therapy
and using ICIs after various previous treatments was not associated
with irAEs (Table 1). Among specific irAEs, thyroid dysfunction,
skin toxicities, pneumonitis, and colitis occurred in 33.6%, 21.6%,
2.8% and 2.5% of patients, respectively. Median time to presentation
of irAEs was 58 days (range 1-97) with a median resolution time of
18 days when applicable. Of note, ICIs were able to be resumed in
82.1% of patients with irAEs. Patients with or without irAE had sim-
ilar overall survival (OS). Also overall and complete response rates
(both final and best) did not differ between patients with and without
irAE (Table 1). irAEs were common in patients with HL receiving
ICIs. Most patients with irAEs were able to resume ICIs, and the de-
velopment of irAEs did not affect OS.

Table 1.  
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Brentuximab-Vedotin (BV) plus doxorubicine, vinblastine and
dacarbazine (AVD) demonstrated to improve survival compared to
ABVD as frontline treatment of advanced stage classical Hodgkin
Lymphoma (cHL) with a manageable increase of toxicity. In Europe,
BV-AVD can be offered in label to patients (pts) with stage IV dis-
ease; Italian Drug Agency also requires ineligibility to bleomycin for
BV-AVD prescription. We retrospectively collected data of 99 cHL
pts treated in 15 Italian Centers until May 2023 to describe efficacy
and toxicity of BV-AVD and to evaluate the predictive role of interim
PET. PET was planned at baseline, after 2 (PET2) and after 6 (PET6)
cycles; PET status was assessed according to Deauville Score (DS)
obtained from local reports and defined negative with a DS 1-3. Me-
dian age was 35 (range 18-81) years; 60/99 pts were male and 11/99
pts had ≥ 65 years. All pts presented with stage IV; B symptoms,
bulky disease and skeletal involvement were reported in 72, 28 and
66 out of 99 pts. All pts started BV-AVD frontline: 86/99 pts com-
pleted all 6 cycles, while 11 interruptions were due to toxicity and 2
to progressive disease (PD). Forty-four pts had at least one grade ≥
3 extra-haematological adverse event for a total of 60 events (most
common being infections=19, peripheral neuropathy=13 and
transaminitis=10). Four pts have died so far, all ≥ 65 years: 1 pt due
to PD, 1 pt due to COVID-19, and 2 pts due to sudden death in pre-
existing ischemic cardiopathy. All 99 pts underwent PET2; 13 pts
had a positive PET2, for which a 94% reduction in the probability to
achieve complete remission compared to PET2 negative pts was
demonstrated (Odds ratio 0.06, p<.001). PET6 was negative in 83%
pts. At a median follow-up of 14.4 months, 1-year progression-free
survival (PFS) and overall survival (OS) for all pts were 84.1% (CI
95%: 77-91.9) and 96.9% (CI 95%: 93.6-100). PET2 negative pts
had superior 1-year PFS compared to PET2 positive pts: 90.0% (CI
95%: 83.6-96.9) vs 46.2% (CI 95%: 25.7-83.0) (p <.001) (Figure  1).
PET2 positivity confirmed to predict for lower PFS at multivariate

Characteristics irAE, 20(%) No irAE, 58(%) p TOTAL 

Age, years 36.8 38.4 0.700 37.9 

Gender, F/M 9/11 25/33 >0.999 34/44 

Prior BV 15 46 0.7563 61 

Prior radiation 4 21 0.2673 25 

Prior ASCT 12 31 0.7949 43 

Nivolumab 8 22 >0.999 30 

Pembrolizumab 12 36 >0.999 48 

CR+PR (final), n (%) 10 40 0.1768 50 (64.1) 

CR (final), n (%) 6 20 0.7891 26 (33.3) 

CR+PR (best), n (%) 14 40 >0.999 54 (69.2) 

CR (best), n (%) 6 20 0.7891 26 (33.3) 

!"#$%&'()*+*$,*-(&.-*/$0,12#$0''3.*4,*)5+*6$567*,-*$*7*.+-/$8"#$(5,+05),*-(&.-*9$
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analysis (HR 4.7, 95% CI: 1.4-15.2, p=.009). BV-AVD confirmed to
be effective in this real-world report; PFS was lower than in the
ECHELON-1 trial, as expected in an unselected population of stage
IV pts. We hypothesize that pts treated with BV-AVD frontline could
benefit from a PET-driven approach, considering the predictive role
of PET2 status shown in the present study.

ion of patient candidates to SCT.

Figure 1. 
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BRENTUXIMAB VEDOTIN (BV)+AVD IN PREVIOUSLY UNTREA-
TED PATIENTS WITH ADVANCED CLASSICAL HODGKIN LYM-
PHOMA: AN ITALIAN REAL-LIFE MULTICENTRIC STUDY

G. Manfredi Assanto1,,2, S. Sorella1,,2, G.M. D’elia2, N. Messina3, 
A. Cellini4, A. Visentin4, A. Zizzari5, D. Renzi6, C. Togni7, 
M.P. Bianchi7, C. Vitale8, E. Finolezzi9, B.M. Mandelli1,,10, 
N. Cenfra10, L.V. Cappelli1,,2, T. Soriano1,,2, M. Passucci1, 
G. Annechini2, M. Coscia8, M. Postorino5, A. Tafuri1,,7, A. Pulsoni1,,10,
L. Trentin4, S. Hohaus3, M. Martelli1,2, I. Del Giudice1,2

1Hematology, Department of Translational and Precision Medicine,
Sapienza University of Rome; 2AOU Policlinico Umberto I; 3Depart-
ment of Diagnostic Imaging, Oncological Radiotherapy and Hema-
tology, Fondazione Policlinico Universitario A. Gemelli IRCCS, and
Department of Radiological and Hematological Sciences, Università
Cattolica del Sacro Cuore Roma; 4Hematology Unit, Department of
Medicine, University of Padova; 5Lymphoproliferative Disorders
Unit, Department of Oncohematology, Fondazione Policlinico di Tor
Vergata; 6Hematology and Stem Cell Transplant Unit, IRCCS-
Regina Elena National Cancer Institute; 7Hematology, University
Hospital Sant’Andrea, Department of Clinical and Molecular Med-
icine, Sapienza, Univ. of Rome; 8Division of Hematology, A. O. U.
Città della Salute e della Scienza di Torino and Department of Mo-
lecular Biotechnology and Health Sciences, University of Torino;
9Hematology Unit, Azienda Ospedaliera S. Giovanni Addolorata;
10Hematology Unit, S. Maria Goretti Hospital, AUSL Latina, Italy

Introduction. In Italy, Brentuximab vedotin (Bv) with AVD
(adriamycin, vinblastine, dacarbazine) received approval for the first-
line treatment of stage IV classical Hodgkin lymphoma (cHL) since
September 2021, after the positive results of the ECHELON-1 study.

Aims. To analyze the toxicity and efficacy of Bv+AVD in pa-
tients with stage IV cHL, >18 years, treated outside clinical trials.

Methods. A retrospective multicentric study has so far involved
9 Italian centers. A control group of stage IV cHL patients treated
with ABVD was included. The primary objective was to record pe-
ripheral neuropathy (PN) and hematologic toxicity. Survival events
included progression, relapse, or death.

Results. By February 2024, 108 patients treated with Bv+AVD
and 60 with ABVD were collected. Baseline characteristics were bal-
anced (Table 1A). Any grade (G) PN (NCTCAE) was significantly
higher in the Bv+AVD group compared to ABVD (48.2% vs 20%,
p<0.0001), with comparable G3-4 PN (7.4% vs 1.6%, p=0.1) (Table
1B). PN resolution was more frequent in the ABVD group (87.5%
vs 12.4%, p=0.02). Any G neutropenia was significantly higher in
the ABVD group compared to Bv+AVD (66.6% vs 47.2%, p=0.03),
as well as G3-4 infections (11.6% vs 4.6%, p=0.08). All Bv+AVD
patients received primary prophylaxis with G-CSF vs 68.3% of
ABVD group. Treatment schedule delays (32.1% vs 16.7%, p=0.03)
and dose reductions (32.6% vs 9.6%, p=0.002) were more frequent
in the Bv+AVD group. No difference was observed in the CR rate
(Deauville score 1-3) at interim PET/CT, performed in 163/168 pa-
tients (76.2% Bv+AVD vs 71.7% ABVD, p=0.52) neither at final
PET/CT (Bv+AVD 83% vs ABVD 83.3%, p=0.63). Treatment in-
tensification was performed in 11.9% of ABVD patients and only in
4.8% of Bv+AVD for a DS=4 (2/5) or DS=5 (3/5) after 4 cycles. One
death due to heart failure in elderly patients was observed in each
group; another death due to disease progression in one patient of
ABVD group. After a median follow-up of 16 months for the
Bv+AVD and 40 months for the ABVD group, survival events were
observed in 10.8% and 21.7% of patients, respectively (p=0.06).

Conclusions. The efficacy of BV+AVD was confirmed, with a
reduced number of patients proceeding to early therapy intensifica-
tion. There was a lower frequency of PN than that reported in the
ECHELON-1 trial. Dose adjustment-delays were more frequent in
Bv-AVD but did not prevent the achievement of CR. Further data on
progression-free survival will be presented.

Table 1.

Treatment Features ABVD Bv+AVD p

N % N % 

Any 
adverse 
event G>3

No 32 53.3% 72 66.7% 0.09

Yes 28 46.7% 36 33.3%

Treatment 
Delay

No 50 83.3% 72 67.9% 0.03

Yes 10 16.7% 34 32.1%

Dose 
Reduction

No 55 91.7% 64 67.4% 0.002

Yes 5 8.3% 31 32.6%

Neuropathy G 1-2 11 18.3% 44 40.7% 0.03
0.1G 3-4 1 1.6% 8 7.4%

Neutropeni
a

G 1-2 14 23.3% 9 8.3% 0.03
0.34G 3-4 26 43.3% 42 38.8%

Infections G 1-2 6 10% 14 13% 0.6
0.08G 3-4 7 11.6% 5 4.3%

CR interim-
PET/CT 
(DS1-3)

No 17 28.3% 25 23.8% 0.37

Yes 44 71.7% 80 76.2%

Treatment 
intensificati
on

No 52 88.1% 100 95.2% 0.09

Yes 7 11.9% 5 4.8%

CR EOT 
PET/CT

No 7 11.6% 9 8.57% 0.6

Yes 50 83.3% 87 83%

IA IB

Table I. Table IA, Characteristics of cHL patients treated with BV+AVD versus ABVD. Table IB, Toxicity and response to treatment in patients treated with 
BV+AVD versus ABVD.

Baseline characteristics ABVD (N=60) Bv+AVD (N=108)
N/Med %/Ran

ge
N/Med %/Range p

Sex Male 32 53.3% 53 49.1% 0.59
Female 28 46.7% 55 50.9%

Age (Years) 34 17-83 37 18-79 0.4
Age category < 65 

years
55 91.7% 98 88.9% 0.56

>=65 
years

5 8.3% 10 11.1%

COPD No 59 98.3% 104 96.3% 0.45
Yes 1 1.7% 4 3.7%

Autoimmune diseases No 58 98.3% 98 90.7% 0.15
Yes 2 3.3% 10 9.3%

Performance Status 
(ECOG)

0-1 57 95% 96 88.9% 0.41
>=2 3 5% 12 11.1%

Baseline SUVmax Value 13.8 5.2-39 15.1 4.3-40 0.34
Bone Marrow uptake 
at PET/CT

No 32 54.2% 41 38.7% 0.05
Yes 27 45.8% 65 61.3%

Extranodal uptake at 
PET/CT

No 8 13.6% 6 5.6% 0.07
Yes 52 86.4% 102 94.4%

B Symptoms No 27 45% 43 39.8% 0.51
Yes 33 55% 65 60.2%

Bulky Disease No 41 68.3% 74 68.5% 0.98
Yes 19 31.7% 34 31.5%
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THE SYSTEMIC IMMUNE INFLAMMATION INDEX (SII) AT
DIAGNOSIS IDENTIFIES PATIENTS WITH POOR OUTCOME:
RESULTS FROM A REAL-LIFE SINGLE-CENTER STUDY IN
CLASSICAL HODGKIN LYMPHOMA

A. Romano, A. Duminuco, G. Santuccio, A. Petronaci, F. Palumbo,
L. Caruso, A. Chiarenza, A. Figuera, G. Motta, F. Di Raimondo.

Hematology with BMT Unit, A. O. U. Policlinico “G. Rodolico-San
Marco”, Italy

Introduction. Classical Hodgkin Lymphoma (cHL) is character-
ized by an inflammatory background in which the reactive myeloid
cells may exert an immune suppressive effect. An increasing number
of studies have demonstrated the value of inflammatory response
biomarkers based on peripheral blood cell counts, including the neu-
trophil-to-lymphocyte ratio (NLR), the systemic immune inflamma-
tion index (SII), and the systemic inflammation response index
(SIRI).

Methods. In this retrospective, observational, single-center study,
we evaluated 212 newly diagnosed HL patients, including 132 ad-
vanced-stage cases, to test new systemic inflammatory response bio-
markers SII and SIRI. The NLR, SII, and SIRI were calculated using
the following formula: NLR=neutrophil count/lymphocyte count,
SII=platelet count × neutrophil count/lymphocyte count, SIRI=neu-
trophil count × monocyte count/lymphocyte count.

Figure 1. 

Results. The median age was 31.8 [14.8-76.9], and half of the
patients were males. The median NLR, SII, and SIRI at diagnosis
were 4.79, 229, and 4439, respectively. After a median follow-up of
70.2 months [4.8-214.0], 188 patients (88.7%) were in continued
complete remission (cCR), 6 (3.0%) progressed during therapy or
the first six months, and 18 relapsed (8.4%) within two years from
the end of treatment. A ROC curve analysis identified NLR ≥6,
SII≥200, and SIRI≥3500 as capable of predicting CR achievement.
In univariate analysis, predictors of inferior progression-free survival
(PFS) at 5 years, available at diagnosis, were NLR ≥6, SII≥200,
SIRI≥3500, IgM <50 mg/dL, male gender, presence of extranodal
sites or large nodal mass (≥7 cm). In multivariate analysis, SII≥200,
IgM <50 mg/dL, male, and presence of large nodal mass (≥7 cm)
were independent baseline variables able to predict 5-yrs-PFS. For
each of the independent parameters, a point was attributed to identify
3 classes of risk: low (score 0-1, N=38), intermediate (score 2,

N=146), and high (score 3, N=28), disclosing that the 5-yrs-PFS were
significantly different among the three risk groups, respectively:
88.4%, 74.6%, and 35.0% (p<0.0001 - Figure 1). Similarly, 5 yrs-
OS significantly differed among the three risk groups, respectively,
98.2%, 97.7%, and 87.5% (p=0.01).

Conclusions. Combining inflammation markers and the amount
of IgM with clinical variables available at diagnosis are low-cost,
valuable prognostic factors earlier than PET -2, and helpful for iden-
tifying different HL classes at risk of treatment failure at baseline.

C030

GENE EXPRESSION PROFILING IDENTIFIES A PROTECTIVE
ROLE OF B-CELL FOR PROGRESSION OF HODGKIN 
LYMPHOMA PATIENTS’

S. Luminari, B. Donati, M.E.Nizzoli, S. Pozzi, N. Puccio, 
A. Gennaro, A. Ruffini, R. Valli, R. Durmo, A. Versari, A. Neri, 
A. Ciarrocchi, F. Merli

Hematology, Azienda Usl Irccs, of Reggio Emilia, Italy

In the treatment of Hodgkin Lymphoma the early identification
of patients who experience relapse after completion of front-line ther-
apy, currently represents an unsolved need. It is likely that disease
progression reflects some innate features that escape the current
prognostic criteria but that can be revealed by a deep analysis of the
molecular assets of the lesions. Here we employed a deep gene ex-
pression analysis searching for molecular determinants that could
anticipate the risk of relapse among patients who were homogenously
treated.

Patients and Methods. We selected a retrospective cohort of pa-
tients with cHL, older than 18 years, who achieved a complete meta-
bolic response (CMR) after 2 ABVD courses and with an available
baseline FFPE diagnostic tissue. A gene expression analysis on a
panel of 770 immune related genes was conducted. Data were cor-
related with clinical and radiomic information. Primary endpoint was
Progression Free Survival (PFS) from the date of diagnosis.

Figure 1. 

Results. Out of 215 cHL patients (2004- 2019), 148 achieved a
CMR after 2 ABVD courses and 120 hade available FFPE material.
With a median follow up of 60 months (range, 6-162 months) we
recorded 24 events for PFS. The resulting 4 year PFS rate was 84%
(95% CI 77.7-91.2). Cox Proportional Hazard model analysis iden-
tified 54 genes whose expression was significantly associated with
PFS (p<0.05). Of these, 43 were positively associated with improved
PFS and 11 genes were significantly associated with reduced PFS.
Gene Ontology analysis showed that protective genes were enriched
in B-cells associated pathways (panel A, B). Unsupervised clustering
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analysis using this B cell related genes identified two separate clus-
ters of patients (Panel C) with different risk of PFS (Panel D, E). Fi-
nally, Kaplan Meyer curve analysis showed that, among
overexpressed B-cell rated genes, the high expression of PAX5, the
major cell fate determinant of B cells lineage, was associated with a
marked reduction in the risk of PFS (Panel F).

Conclusion. Even if preliminary, these data indicate that gene
expression analysis helps in the early identification of relapsing cHLs
and that progression in this disease is restrained by an immune-pro-
tective microenvironment of which benign B-cells are crucial com-
ponent.

Infections and quality of life

C031

REAL-WORLD EVIDENCE ON SHORT-TERM QUALITY OF LIFE
CHANGES IN PATIENTS WITH AGGRESSIVE B-CELL LYMPHO-
MAS TREATED WITH CAR-T-CELL THERAPY: RESULTS FROM
THE GIMEMA -SIE CAR-T QOL STUDY

F. Efficace1, F. Bonifazi2, P.L. Zinzani2, I. Cutini3, A. Chiappella4, 
B. Botto5, M.C. Tisi6, S. Bramanti7, T. Baldi1, F. Tartaglia1, D. Russo8,
F. Cavallo9, M. Gambella10, E. Orciuolo11, M. Martino12, 
M. Martelli13, C. Cartoni13, P. Corradini4, P. Fazi1, M. Vignetti1, 
A. Di Rocco13

1Italian Group for Adult Hematologic Diseases (GIMEMA), Data
Center and Health Outcomes Research Unit; 2Department of Exper-
imental, Diagnostic and Specialty Medicine, Institute of Hematology
“Seràgnoli” University of Bologna; 3Department of Cellular Ther-
apies and Transfusion Medicine, Careggi University Hospital; 4De-
partment of Hematology, Fondazione IRCCS Istituto Nazionale dei
Tumori; 5Division of Hematology, Città della Salute e della Scienza
Hospital and University; 6Hematology Unit, San Bortolo Hospital,
A.U.L.S.S. 8 “Berica”; 7Bone Marrow Transplant Unit, Humanitas
Clinical and Research Center - IRCCS, Humanitas Cancer Center;
8Unit of Blood Disease and Stem Cell Transplantation, Department
of Clinical and Experimental Sciences, University of Brescia, AO
Spedali Civili di Brescia; 9Department of Molecular Biotechnologies
and Health Sciences, Division of Hematology, University of Torino;
10Department of Hematology and Cellular Therapy, IRCCS Ospedale
Policlinico San Martino; 11Department of Clinical and Experimental
Medicine, Section of Hematology, Azienda Ospedaliero Universitaria
Pisana; 12Stem Cell Transplant and Cellular Therapies Unit, Great
Metropolitan Hospital “Bianchi-Melacrino-Morelli”; 13Hematology,
Departement of Traslational and Precision Medicine, Sapienza Uni-
versity of Rome, Italy

Aims. Little real-world evidence (RWE) exists on health-related
quality of life (HRQoL) and symptoms of patients with aggressive
B-cell lymphomas treated with CAR T-cell therapy. The primary ob-
jective of this analysis was to assess short-term changes in HRQoL
of these patients treated in real life.

Methods. This was a prospective observational study by the Ital-
ian GIMEMA Group including adult patients with diffuse large B-
cell lymphoma (DLBCL) not otherwise specified, primary
mediastinal large B-cell lymphoma (PMBCL), high grade B-cell
lymphoma, and DLBCL transformed by indolent lymphoma and
mantle cell lymphoma (MCL), scheduled to receive CAR T-cell ther-
apy. Health-related quality of life (HRQoL) profile was assessed at
baseline (just before CAR T-Cell infusion) and at 1,3,6,9,12,18 and
24 months. For the purpose of this analysis changes from baseline
to 1-month were considered. The differences between the prevalence
of clinically relevant problems and symptoms between baseline and
1-month was computed using the well-validated EORTC QLQ-C30
and the EORTC QLQ-NHL-HG29 questionnaires.

Results. Overall, a total of 171 patients were enrolled across 13
Italian centers between June 2022 and February 2024 and current
analysis is based on 129 patients with completed HRQoL question-
naires at baseline and at 1 month after CAR -T cell infusion. Median
age at study entry was 60.2 years (IQR, 50.4-66.7) and 87 (67.4%)
were men. The median time since diagnosis was 1.6 years (IQR, 0.9-
4.2). PMBCL was diagnosed in 12.6% of patients, MCL in 21% and
DLBCL in 66.4%. The most frequently used CAR-T cell product was
Axicabtagene ciloleucel (axi-cel) in 56.4% of patients. The top ten
most prevalent differences of symptoms and worries by the EORTC
QLQ-NHL-HG29, are reported in Table 1. The largest differences
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was observed for sudden tiredness (Δ=21%), followed by muscle
weakness and shortness of breath on exertion (both with Δ=18%),
lack of energy, drowsiness and numbness in fingers or toes (Δ=15%,
Δ=14% and Δ=13%). Overall, after 1 month from the CAR-T cell
infusion, patients reported higher prevalence in all the selected scales
compared to the baseline. The most frequently reported problems at
both timepoints were Physical functioning (Baseline 42.6% and 1-
month 65.9%), Role functioning (31% and 42.2%), Fatigue (27.3%
and 42.6%) and Dyspnoea (39.5% and 46.1%)

Conclusion. To the best of our knowledge, this is the largest
prospective RWE on early HRQoL changes of Italian patients with
DLBCL treated with CAR T-Cell therapy. This data may help to iden-
tify most critical clinically relevant problems experienced by these
patients in the short-term period, hence to provide more targeted sup-
portive care interventions.

Table 1.

C032

CARE-TOGETHER: THE FIRST ITALIAN PATIENT SUPPORT
PROGRAM FOR CAR T PATIENTS

S. Bramanti1, A. Chiappella2, A. Di Rocco3, F. Sorà4, R. Flammia5, 
I. Martelli5, F. Torelli5, S. Cupri5, F. Ceccherini6

1IRCCS Humanitas Research Hospital; 2Fondazione IRCCS Istituto
Nazionale dei Tumori; 3Hematology Unit Sapienza University; 4Fon-
dazione Policlinico Universitario A. Gemelli IRCCS; 5Gilead Sci-
ences Srl; 6The Bloc, Italy

Background. CAR T-cell therapy has changed the treatment of
R/R hematological malignancies, offering outstanding clinical out-
comes and reshaping the care landscape for patients. The introduction
of this therapy presents substantial economic and organizational chal-
lenges for the Italian NHS and places a significant burden on patients
and families. 66% of caregivers leave their jobs due to a lack of ad-
equate support in patients’ journey in Italy1. Patients identified for
CAR T need to go through a complex treatment journey with multi-
ple steps. This is the main reason behind our decision of creating a
comprehensive support program, aimed at reducing both the emo-
tional and practical burden throughout the care pathway.

Methods. We co-created and implemented the first Italian Patient
Support Program (PSP) for patients who intended to receive CAR T-
cell therapy aiming at facilitating the patient journey with personal-
ized services. The PSP “CARe-Together” has been developed in
collaboration with dedicated vendors, treating physicians, patients’
representatives, and their caregivers to identify solutions that would
have added value to the care pathway. An easy-to-use digital platform
has been developed to assist patients in accessing a professional care-

giving service and healthcare support. The former encompasses a
range of services delivered by trained professional caregivers, in-
cluding transportation, assistance with bureaucratic procedures, com-
panionship, and support with daily activities. Healthcare support
includes home blood collection, nutritional, psychological, physio-
therapy services.

Results.The PSP started in July 2022 involving 4 Italian Quali-
fied Treatment Centers and offered 10 slots in 2022 and 18 slots in
2023. Among a total of 140 patients intended to CAR T in these cen-
ters, 28 patients were enrolled as of December 31st, 2023. 372 serv-
ices were provided: 283 professional caregiving services; 57
physiotherapy services; 27 nutritional services; 5 psychological serv-
ices. Patients, caregivers and physicians positively evaluated the ef-
fectiveness of this PSP to improve their QoL during the CAR T
Journey (Table 1).

Conclusions. These results highlight the crucial role that a care-
giver plays in the journey of a patient intended to CAR T and the im-
portance of social services, emphasizing the necessity for a more
integrated care model that can support access to the healthcare sys-
tem. This PSP represents an effective and innovative private-public
partnership.

Table 1.
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RISK ASSESSMENT AND MICROBIOLOGICAL PATTERNS OF
LONG TERM INFECTIOUS EVENTS AFTER CAR T CELL 
TREATMENT

A. Guidetti1,2, L. Gerosa2, A. Chiappella1, A. Dodero1, M. Ferrario2,
L. Farina1, V. Marasco1, F. Stella2, M. Pennisi1, P. Corradini1,2

1Division of Hematology and Stem Cell Transplantation, Fondazione
IRCCS Istituto Nazionale dei Tumori; 2University of Milano, Italy

As CAR T cell therapy evolves and consolidates its role in the
treatment of hematologic malignancies, clinical impact of long last-
ing cytopenias and risk of late infections remains to be clarified.
While short-term infections are a well-studied issue, data regarding
late-onset infectious events is scarce. This retrospective study aims
to describe epidemiology and potential risk factors for late-onset in-
fections, defined as occurring from the third month since CAR T-
cells infusion in patients who did not receive any further line of
therapy. We enrolled a total of 129 patients receiving either CD19-
or BCMA-targeting CAR-T therapy for NHL (n=117) and MM
(n=12) between March 2019 and January 2024 in our Institution. At

 

 

 
 
Table 1. Survey results (range score: 0-10; 0 represents the least positive perception, 10 
represents most positive perception 
 

Questions HCP Patient Family Caregiver 
How useful do you consider the CARe-
Together support program? 

8,0 9,8 9,7 

Clarity of program objectives 8,0 NA NA 
How useful do you consider the 
steward's role and the support 
provided during the use of the CARe-
Together program? 

9,5 9,8 9,7 

How do you evaluate the range of 
support services offered by the 
program? 

8,0 9,4 9,8 

How do you rate the quality of the 
support services provided? 9,0 9,7 NA 

Has the support program been 
effective in improving 
patients/caregivers’ QoL and in 
making the journey easier to manage? 

8,0 9,6 9,7 

 
Median value reported. HCP: Health Care Professionals. Number of participants who responded to the survey: HCP 4/4 
(100%); Patients 21/28 (75%); Family Caregiver 9/28 (32%). NA: Not applicable, because questions not addressed to this 
target. The survey was in Italian. 
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the 90th day of follow-up, 98 patients were alive and suitable for
analysis, median follow-up was 16 months. A median neutrophil
count of 1790/mmc was observed at day 90 (range 390-15600), and
G3 to G4 neutropenia was present in 23 patients (23%). Forty-nine
(50% of patients) developed late infection for a total of 78 infectious
events, 30 patients developed infection between day 90 and 180, 32
patients between day 90 and 360 and 13 of them were infected during
both periods. Viral agents (58 %) were predominant among the
causes, most prominently SARS-CoV2 airway infections (60%)
whereas Cytomegalovirus reactivation caused only 13% of events.
Bacterial infections accounted for 34% of infections, being the GI
tract (23%), soft tissues (19%) and lower airways (19%) the most
commonly affected systems. Fungal infections were the cause of 7%
of the total events. Two MM patients in complete remission died
from late-onset SARS-CoV-2 infection. (Table 1). Univariate analy-
sis demonstrated a correlation between an increased incidence of late
infections in MM vs NHL (91% vs 56% of patients) (p=0,007). No
correlation was observed for age > 60 years, development of ICANS
and CRS, exposure to steroids or tocilizumab, number of previous
lines, previous autologous stem cell transplant, and G3-G4 neutrope-
nia at day 90. In this study we observed late infections in 50% of pa-
tients with a predominance of viral respiratory infections, late
infectious events were more frequent in MM patients, whereas neu-
tropenia at 90 days doesn’t appear to be a risk factor. With the limi-
tations of a small sample size, no other major clinically detectable
or laboratory-identifiable infectious risk factors emerged.

Table 1.
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DIAGNOSTIC ACCURACY AND CLINICAL USEFULNESS OF
LUNG ULTRASOUND IN ONCO-HEMATOLOGICAL PATIENTS
WITH NEUTROPENIC FEVER: THE HEMATO-LUS STUDY

C. Secreto1, V. Peri1, J. Gill1, M. Olivi1, C. Dellacasa1, A. Costam-
agna2, E. Beggiato1, E. Audisio1, A. Busca1, R. Freilone1, B. Bruno1,
E. Pivetta3

1AOU Città della Salute e della Scienza di Torino, Oncology Depart-
ment; 2AOU Città della Salute e della Scienza di Torino, Surgical
sciences Department; 3AOU Città della Salute e della Scienza di
Torino, Medical sciences Department, Italy

Febrile neutropenia and pneumonia are common complications
in onco-hematological pts undergoing intensive chemotherapy (IC)
and stem cell transplantation (SCT). A rapid diagnosis and an effec-
tive clinical management are essential to avoid progression to acute
respiratory failure. Chest X-ray (CXR) is the first diagnostic tool,
but its accuracy is limited. High-resolution computed tomography
(HRCT) is the reference test, however it is not always available.

Lung ultrasound (LUS) is becoming a quick and reliable tool in the
emergency setting for the bedside assessment of pneumonia, but data
on neutropenic hematological pts are limited. We aimed to assess the
diagnostic accuracy of LUS in onco-hematological pts with febrile
neutropenia when performed by appropriately trained hematologists,
compared to CXR and using HRTC as reference test. Clinical use-
fulness of LUS was compared to CXR. All consecutive onco-hema-
tological pts with neutropenic fever hospitalized in our Institutions
were enrolled between March 2023 and February 2024. At the onset
of fever, all neutropenic (neu <1000/mm³) pts underwent a bedside
CXR and LUS. Both were performed blind to the result of the other
test. In case of a positive CXR, persistent fever or respiratory failure,
an HRTC was performed. We assessed the diagnostic accuracy of
LUS and CXR compared to HRTC as sensitivity and specificity. De-
cision curve analysis (DCA) and net reclassification index (NRI)
were used for evaluating clinical usefulness of LUS. 85 pts were en-
rolled. Median age was 60 ys, and the most frequent diagnosis was
acute myeloid leukemia (42 pts, 49.4%). Most pts received IC (47,
55.3%), autologous (9, 10.6%) and allogenic (13, 15.3%) SCT. All
enrolled pts were evaluated using CXR and LUS, and 39 of them
(45.8%) also HRTC. When compared to HRTC, LUS showed a sen-
sitivity of 100% (95%CI 87.7-100%) and a specificity of 70%
(95%CI 34.8-93.3%). On the other hand, sensitivity and specificity
of the bedside CXR were 70.4% (95%CI 49.8-86.2%) and 33.3%
(95%CI 7.49-70.1%), respectively. LUS showed an area under the
receiver operating characteristics curve (AUC ROC) of 83.3%
(95%CI 67-99.7%, Panel A), while CXR of 51.9% (95%CI 33.3-
70.4%, P .013). NRI of LUS was 29.6% for pneumonia, and 33.3%
for no pneumonia cases using HRTC as reference test (Panel B shows
the DCA). LUS performed by hematologists has a high diagnostic
accuracy for assessing pneumonia among onco-hematological neu-
tropenic pts and it appears superior to CXR.

Figure 1.
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HIGHER INCIDENCE OF INVASIVE PULMONARY ASPERGIL-
LOSIS IN ACUTE LYMPHOBLASTIC LEUKEMIA IN COMPARI-
SON WITH ACUTE MYELOID LEUKEMIA: RESULTS 
OF A PROSPECTIVE MULTICENTRIC OBSERVATIONAL STUDY
OF THE RETE EMATOLOGICA LOMBARDA (REL)
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The real impact of Invasive pulmonary aspergillosis (IPA) in
acute lymphoid leukemia (ALL), beyond acute myeloid leukemia
(AML), is still a matter of debate. To describe the incidence of IPA
in AL patients (pts) and their clinical characteristics, as well as the
predisposing factors, we carried out a prospective multicentric ob-
servational study within the Rete Ematologica Lombarda (REL). All
consecutive AL patients diagnosed during a 3-year period and treated
with curative intent were recorded. Data concerning age, gender, AL
type, complete remission (CR) achievement, antifungal prophylaxis,
neutropenia and mortality were collected. Between 2018 and 2020,
207 AL pts (AML: 165, ALL: 42) were evaluated in five Hospitals
participating to the REL. Median age of the whole cohort was 58y,
and M/F ratio 112/95. After induction treatment, CR was achieved
in 153 of the 200 evaluable pts (76.5%), more frequently in ALL
(38/42, 90.5%) than in AML pts (115/158, 72.8%) (p=0.0146). Dur-
ing induction, proven/probable (p/p) and possible (poss) IPA were
diagnosed in 32/207 pts (15.4%), equally divided in p/p and poss (16
each, 7.7%). P/p IPA were more frequent in ALL than in AML (ALL:
7/42, 16.6% vs AML: 9/165, 5.4%; p= 0.0235); similarly, consider-
ing also poss IPA, incidence was higher, even if not significantly
(9/42, 21.4% vs 23/165, 13.9%; p=0.2374). Antimould prophylaxis
was protective against IPA in 202 evaluable pts (Yes: 22/171, 12.9%;
No: 10/31, 32.3%, p=0.0134). Among ALL pts only 1/15 (6.7%) re-
ceiving antimould prophylaxis developed IPA, as compared to 8/27
(29.6%) of those not receiving antimould prophylaxis (p=0.1235).
Both mean age and duration of neutropenia were significantly lower
in ALL than in AML pts (46.02y vs 57.75y, p<0.0001 and 16.66d vs
27.96d, p<0.0001); however, an impact of duration of neutropenia
on IPA incidence was observed only in ALL pts (IPA group: 24.38d;
no IPA group: 14.79d, p=0.0359. Table 1 summarizes the clinical
characteristics of AL pts in relation to IPA. After a median follow-
up of 41 months, 116 (56%) pts are alive, without impact on mortality
of IPA (IPA: 18/91, 19.8%, vs no IPA: 14/116, 12.1%, p=0.1746).
Despite younger age, shorter duration of neutropenia and higher per-
centage of CR achievement, IPA, particularly p/p, was more fre-
quently observed in ALL pts than AML during induction cht.
However, probably thanks to the availability of new drugs and better
management, IPA no longer seems to have an impact on long-term
survival.

Table 1.

Chronic lymphocytic leukemia 
and lymphoproliferative syndromes I

C036

MUTATIONAL STATUS OF KAPPA AND LAMBDA LIGHT CHAIN
GENES INDEPENDENTLY PREDICTS TIME TO FIRST TREAT-
MENT IN EARLY-STAGE CHRONIC LYMPHOCYTIC LEUKEMIA

J. Nabki1, B. Al Deeban1, A.M. Sium1, D. Talotta1, M. Bellia1, 
R. Dondolin1, M. Almasri1, C. Cosentino1, S. Mouhssine1, 
E. Secomandi1, S. Kogila1, J. Ghanej1, S. Rasi1, R. Bomben2, F. Vit2,
A. Zucchetto2, T. Bittolo2, V. Gattei2, G. Gaidano1, R. Moia1

1Division of Hematology, Department of Translational Medicine,
Università del Piemonte Orientale; 2Clinical and Experimental
Onco-Hematology Unit, Centro di Riferimento Oncologico di Aviano
(CRO), IRCCS, Italy

The mutational status of the immunoglobulin heavy chain vari-
able region genes (IGHV) is a pivotal prognostic biomarker in
chronic lymphocytic leukemia (CLL). Conversely, the repertoire and
clinical impact of light chain genes has not been extensively explored
in CLL. Tumor genomic DNA was extracted from peripheral blood
mononuclear cells of 573 CLL patients, collected prospectively.
Light chain gene rearrangements were amplified using leader or
framework region 1 primers and sequenced by Sanger. The median
follow-up was 11.6 years and patient characteristics were consistent
with a real-world cohort of unselected CLL. A total of 530 productive
rearrangements were identified. For kappa chains, the most frequent
rearrangement involved IGKV4-1 in 83/404 (20.5%) patients, fol-
lowed by IGKV3(D)-20 in 60/404 (14.8%). For lambda chains, the
gene most frequently rearranged was IGLV3-21 in 32/168 (19.5%)
followed by IGLV2-14 in 27/168 (16%). IGLV3-21R110 was recog-
nized in 19/32 IGLV3-21 patients (representing 11.3% of the lambda
rearrangements). The IGLV3-21 and IGLV3-21R110 rearrangements
associated with IGHV3-21 genes, subset#2, borderline IGHV muta-
tion percentage, and SF3B1 mutations (all p<0.001). 

Figure 1.

Patients with IGKV1-39 gene rearrangements were likely to har-
bor IGHV4-39 (p<0.001) or IGHV1-2 (p=0.02) rearrangements, mu-
tated NOTCH1, trisomy 12, and to belong to subset#1 and subset#8
(all p<0.001) (Figure 1A). Since there is no established cut-off of ho-
mology for light chain genes, the Maxstat algorithm was used to gen-
erate the optimal cut-off to predict time to first treatment (TTFT) in
Binet A CLL patients (N=414). The optimal cut-off was 99.32% for
kappa chain genes, and 98.60% for lambda. Using the new cut-offs,
unmutated (UM) kappa patients exhibited a 10-year TTFT of 38.2%
compared to 73.6% for mutated patients (p<0.001) (Figure 1B). Sim-
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ilarly, UM-lambda patients presented a 10-year TTFT of 6.3% com-
pared to 76.1% for mutated cases (p<0.001) (Figure 1C). More im-
portantly, UM light chains (HR=2.70, 95% CI 1.80-4.05, p<0.001)
maintained an independent association with a shorter TTFT when
adjusted for the International Prognostic Score for Early-stage CLL
(IPS-E) variables, namely UM-IGHV, palpable lymph nodes and
lymphocyte count >15.000/ul (Figure 1D). The mutational status of
the immunoglobulin light chain genes may represent a novel inde-
pendent prognostic biomarker for early treatment requirements in
early stage CLL. A validation cohort is currently under analysis.
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PREVALENCE AND CLINICAL IMPACT OF CLONAL 
HEMATOPOIESIS OF INDETERMINATE POTENTIAL (CHIP) 
IN CHRONIC LYMPHOCYTIC LEUKEMIA

C. Cosentino1, M. Almasri1, D. Talotta1, S. Mouhssine1, J. Nabki1,
A.M. Sium1, L. Cividini1, B. Al Deeban1, R. Dondolin1, M. Bellia1,
S. Rasi1, E. Secomandi1, S. Kogila1, J. Ghanej1, V. Gattei2, 
A. Zucchetto2, A. Gaglio2, M. Coscia3, F. Perutelli3, V. Griggio3, 
C. Vitale3, G. Gaidano1, R. Moia1

1Division of Hematology, Department of Translational Medicine,
Università del Piemonte Orientale; 2Clinical and Experimental
Onco-Hematology Unit, Centro di Riferimento Oncologico di Aviano
(CRO), IRCCS; 3A. O. U. Città della Salute e della Scienza di Torino
e Dipartimento di Biotecnologie Molecolari e Scienze per la Salute,
Università di Torino, Italy

Background. Clonal Hematopoiesis of Indeterminate Potential
(CHIP) is associated with a variety of different diseases but its prog-
nostic role in chronic lymphocytic leukemia (CLL) is unclear.

Methods. Tumor genomic DNA was extracted from granulocytes
from CLL patients (N=367). Samples were analyzed by targeted
next-generation sequencing (NGS), employing a custom panel of re-
currently mutated genes in CHIP (N=28) and sequenced by MiSeq
and NextSeq550 platforms (Illumina). Statistical analysis was per-
formed using R studio and SPSS software.

Results. A total of 167 (45.5%) patients showed at least 1 CHIP
mutation, which significantly correlated with older age (p=0.004).
The most frequently mutated genes were DNMT3A in 89 (24.3%)
patients, followed by TET2 in 52 (14.2%) and ASXL1 in 10 (2.7%)
(Figure 1A). At the current median follow-up (13.9 years), CHIP+

patients presented shorter overall survival (OS) compared to CHIP-

patients (p=0.04) and this is mainly driven by TET2 mutations, which
emerge as an independent predictor of shorter OS (p=0.0076) when
adjusted for age, IGHV and TP53 status (Figure 1B, 1C). No differ-
ence in time to first treatment (TTFT) was observed between CHIP+

and CHIP- patients. The potential clinical impact of CHIP in Richter
transformation (RT) was also assessed. CHIP as a whole does not as-
sociate with an increased risk of RT, whereas ASXL1 mutations in-
dependently associate with an in increased risk of RT (HR 6.80, 95%
CI 1.54-30.14, p=0.01) even when adjusted for TP53 disruption and
NOTCH1 mutations (Figure 1D, 1E). Subsequently, the clonal evo-
lution of CHIP following therapy was assessed. Longitudinal analysis
in 25 patients treated with chemoimmunotherapy (CIT) showed that
CIT led to an increase in the number of CHIP mutations and in the
variant allele frequency (VAF) of pre-existing mutations (p=0.004).
At variance with CIT, CHIP dynamics during BCL2 inhibitors
(BCL2i) (N=15) did not show significant differences in the VAF pre
and post therapy (p=0.704). Notably, the presence of non DNMT3A
CHIP mutations before starting BCL2i associated with higher risk
grade ≥3 neutropenia (p=0.04) during BCL2i. In addition, the rela-
tionship between CHIP and cardiovascular side effects was assessed
in BTK inhibitors (BTKi) treated patients (N=73). CHIP+ SF3B1 mu-

tated patients showed an increased risk of atrial fibrillation compared
to SF3B1- patients (p<0.0001).

Conclusions. This study suggests that CHIP may harbor potential
clinical relevance in CLL and in RT.

Figure 1.
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IGHV INTRACLONAL DIVERSIFICATION IDENTIFIES A CLL
SUBSET WITH PARTICULARLY GOOD PROGNOSIS WITH 
FEATURE OF ANERGY AND EFFICIENT T-CELL INTERACTION

F. Vit1, T. Bittolo1, A. Zucchetto1, R. Papotti1, E. Tissino1, F. Pozzo1,
A. Stacchetti1, E. Zaina1, I. Cattarossi1, P. Varaschin1, P. Nanni1, 
M. Berton1, A. Braida1, A. Biagi2, M. Postorino2, G. D’arena3, 
J. Olivieri4, P. Bulian1, A. Chiarenza5, R. Laureana2, A. Zamò6, 
E. Leich-Zbat6, A. Rosenwald6, E. Arons7, R. Kreitman7, F. Zaja8, 
M. Gentile9, F. Di Raimondo5, M.I. Del Prinicipe2, V. Gattei1, 
R. Bomben1

1Clinical and Experimental Onco-Haematology Unit, Centro di
Riferimento Oncologico di Aviano (CRO), IRCCS; 2Division of
Hematology, University of Tor Vergata; 3Haematology Unit, Presidio
Ospedaliero S. Luca, ASL Salerno; 4Clinica Ematologica, Centro
Trapianti e Terapie Cellulari “Carlo Melzi” DISM, Azienda Os-
pedaliera Universitaria S. Maria Misericordia; 5Division of Haema-
tology, Ferrarotto Hospital; 6Institute of Pathology, University of
Würzburg; 7Center for Cancer Research, National Cancer Institute;
8Department of Medical, Surgical and Health Sciences, University
of Trieste; 9Hematology Unit, Azienda Ospedaliera Annunziata, Italy

The mutational status of the IGHV gene is a prognostic/predictive
marker in chronic lymphocytic leukemia (CLL). Despite the catego-
rization in mutated (M) and unmutated (UM) IGHV, some CLL ex-
hibit an ongoing somatic hypermutation, known as intraclonal
diversification (ID). Here, we quantified ID from IGHV repertoire
sequencing data (RepSeq), and evaluated its biological and clinical
properties. Our original pipeline (patent n.102022000027138) for the
ID evaluation identified among 983 CLL (508 M-CLL and 475 UM-
CLL), 144 CLL with ID (14%, ID-high) and 839 without ID (ID-
low, Figure 1). A significant overrepresentation of ID-high cases was
found in M- over UM-CLL (P=0.002, Figure 1). Focusing on M-
CLL, ID-high patients had significantly longer time-to-first treatment
(TTFT) respect to ID-low patients (P=0.015; Figure 2). A multivari-
ate analysis on M-CLL, confirmed ID as an independent variable
along with Rai Stage, CD49d, and del11p/del17p (Figure 2). Bulk
RNASeq performed on 18 whole blood M-CLL samples (9 ID-lo, 9
ID-high) were analyzed with Tissue-AdaPtive autoEncoder (TAPE)
and cell type deconvolution was performed with a custom signature
matrix extracted from published single cell RNA experiment (Figure
3). We observed high correlation between marker genes and RNASeq
fraction (Figure 4). B- and T-cells showed distinct profiles between
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ID-high and ID-low cell types (Figure 5). ID-high CLL cells dis-
played features of CLL anergy due to persistent ERK, NFATC1 ac-
tivation and sustained calcium signaling (Figure 6). Conversely,
ID-low CLL had an activated phenotype with the upregulation of
translation and DNA reparation. In the context of CD8 T-cells, ID-
high T-cells resembled cytotoxic CD8 in terms of upregulation of cy-
toskeleton remodeling, proliferation, cytokines production,
down-regulation of FOXO transcription programs and TCA
cycle/Oxidative respiration pathways. Lastly, on CD4 T-cell, the in-
tegrity of cytoskeletal pathways, the production of TNF and IL-17
suggested a polarization toward the Th17 phenotype in ID-high sam-
ples, known to associate with a favorable prognosis. In keeping,
analysis of TCRB RepSeq data showed higher heterogeneity in the
repertoire of T cell from M ID-high respect to M ID-low patients
(Figure 7). In conclusion, we classified patients by ID presence
demonstrating that ID is an independent prognostic factor in CLL.
ID-high CLL display an anergic phenotype in combination with a
more active T-cell compartment that would eventually control disease
progression.

Figures 1-7.
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OUTCOMES IN HIGH-RISK SUBGROUPS AFTER FIXED-DURA-
TION IBRUTINIB + VENETOCLAX FOR CHRONIC LYMPHOCY-
TIC LEUKEMIA (CLL)/SMALL LYMPHOCYTIC LYMPHOMA
(SLL): UP TO 5.5 YEARS OF FOLLOW-UP IN THE PHASE 2
CAPTIVATE STUDY

A. Visentin1, C.S. Tam2, R. Jacobs3, P.M. Barr4, J.N. Allan5, 
T. Siddiqi6, A. Tedeschi7, T.J. Kipps8, S.M. O’brien9, X.C. Badoux10,
M. Lasica11, D. Carney12, A. Elinder Camburn13, J. De La Serna Torroba14,
E. Szafer-Glusman15, C. Zhou15, A. Szoke15, J.P. Dean15, 
W.G. Wierda16, P. Ghia17,18|

1University of Padova; 2Alfred Hospital and Monash University;
3Levine Cancer Institute; 4Wilmot Cancer Institute, University of
Rochester Medical Center; 5Weill Cornell Medicine; 6City of Hope
National Medical Center; 7ASST Grande Ospedale Metropolitano
Niguarda; 8University of California San Diego Moores Cancer Cen-
ter; 9UC Irvine, Chao Comprehensive Cancer Center; 10Ministry of
Health; 11St Vincent’s Hospital Melbourne; 12Peter MacCallum Can-
cer Centre; 13North Shore Hospital; 14Hospital Universitario 12 de
Octubre; 15AbbVie; 16The University of Texas MD Anderson Cancer
Center; 17Università Vita-Salute San Raffaele; 18IRCCS Ospedale
San Raffaele, Italy

Background. The phase 2 CAPTIVATE study evaluated first-
line ibrutinib (Ibr) + venetoclax (Ven) for CLL/SLL in 2 cohorts:
minimal residual disease (MRD)–guided randomized discontinuation
(MRD cohort) and Fixed Duration (FD cohort). Ibr±Ven retreatment
was allowed in patients (pts) who had progressive disease (PD).
Here, we report outcomes for pts with high-risk genomic features
from the FD cohort and retreatment outcomes in pts from the FD co-
hort and MRD cohort placebo arm.

Methods. Pts aged ≤70 y with previously untreated CLL/SLL
without restriction on genomic risk factors received 3 cycles of Ibr,
then 12 cycles of Ibr+Ven (Ibr, 420 mg/d orally; Ven, 5-wk ramp up
to 400 mg/d orally). On-study retreatment included single-agent Ibr
(FD cohort or MRD cohort placebo arm); pts with PD >2 y after end
of treatment (EOT) could be retreated with FD Ibr+Ven (FD cohort).

Table 1.

Results. In the FD cohort (n=159) with a median follow-up of
61.2 mo (range, 0.8–66.3), 5-y PFS and OS rates (95% CI) were 67%
(59–74) and 96% (91–98), respectively. 5-y PFS rates were higher
in pts with undetectable MRD at 3 mo after EOT in peripheral blood
(83%) or bone marrow (84%) vs those without (48% and 50%, re-
spectively). 5-y PFS rates (95% CI) in pts with genomic risk factors
were: del(17p)/mutated TP53 41% (21–59), complex karyotype 57%
(37–72), del(11q) 64% (30–85), and unmutated IGHV 68% (50–80)
(Table). In total, 18 second malignancies occurred in 13 pts (10
events in 8 pts during FD Ibr+Ven, 6 events in 4 pts after EOT and
before retreatment, and 2 events in 2 pts during retreatment). Of 202
pts who completed Ibr+Ven (FD cohort, n=159; MRD cohort placebo
arm, n=43), 63 have had PD to date; PD occurred >2 y after EOT in
43 of 63 pts (68%), and 32 of 63 (51%) pts initiated retreatment with
Ibr (n=25) or Ibr+Ven (n=7). With a median time on Ibr retreatment

 
 

FD Cohort With High-Risk Genomic 
Featurea 

Without High-Risk Genomic 
Featurea 

 n 5-y PFS rate, %  
(95% CI) 

n 5-y PFS rate, %  
(95% CI) 

del(17p)/mutated 
TP53 

27 41 (21–59)  129 73 (64–80) 

Complex karyotypeb 31 57 (37–72) 102 72 (61–80) 
Unmutated IGHVc 40 68 (50–80) 44 85 (69–93)  
del(11q)c 11 64 (30–85)  74 79 (67–87) 
aAmong pts with known baseline status.  
bDefined as !3 chromosomal abnormalities.  
cExcluding pts with del(17p)/mutated TP53 or CK. 
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of 21.9 mo (range, 0.03–50.4), ORR was 86% in 22 evaluable pts
(best response: 1 CR; 1 nodular PR; 17 PR; 2 SD; 1 PD [Richter
transformation]). With a median time on Ibr+Ven retreatment of 13.8
mo (range, 3.7–15.1), ORR was 71% in 7 evaluable pts (best re-
sponse: 1 CR; 4 PR; 1 PR with lymphocytosis; 1 SD).

Conclusions. With up to 5.5 y of follow-up, FD Ibr+Ven contin-
ues to provide clinically meaningful PFS in pts with high-risk ge-
nomic features, as well as in the overall population. Ibr-based
retreatment provides promising responses in pts needing subsequent
therapy after the all-oral FD regimen of Ibr+Ven.

C040

COMBINATION OF ZANUBRUTINIB (ZANU) + VENETOCLAX
(VEN) IN PATIENTS WITH TREATMENT-NAIVE (TN) CLL/SLL
WITH DEL(17P) AND/OR TP53: PRELIMINARY RESULTS
FROM SEQUOIA ARM D

A. Tedeschi1, S. Ma2, T. Munir3, M. Lasica4, M. Shadman5, 
E. Ferrant6, I.W. Flinn7, W. Janowski8, M. Tani9, T. Robak10, 
J.R. Brown11, C.S. Tam12, T. Tian13, E. Mantovani13, S. Agresti13, 
L. Xu13, A. Cohen13, W. Jurczak14, P. Ghia15,16

1ASST Grande Ospedale Metropolitano Niguarda; 2Robert H. Lurie
Comprehensive Cancer Center, Northwestern University Feinberg
School of Medicine; 3Leeds Teaching Hospitals NHS Trust; 4St Vin-
cent’s Hospital Melbourne; 5Fred Hutchinson Cancer Research Cen-
ter; 6CHU de Lyon-Sud; 7Tennessee Oncology; 8Calvary Mater
Newcastle Hospital; 9Santa Maria delle Croci Hospital; 10Coperni-
cus Memorial Hospital, Medical University of Łódź; 11Dana-Farber
Cancer Institute; 12Alfred Hospital and Monash University;
13BeiGene USA, Inc; 14Maria Sklodowska-Curie National Research
Institute of Oncology; 15Università Vita-Salute San Raffaele; 16IRCCS
Ospedale San Raffaele, Italy

Background. Combination BCL2/BTKi treatment (tx) has been
tolerable and led to durable responses in patients (pts) with
CLL/SLL. Here, initial results are presented in pts with TN CLL/SLL
with del(17p) and/or TP53 mutation who received zanu+ven in SE-
QUOIA arm D.

Methods. SEQUOIA (NCT03336333) is an open-label, global,
phase 3 study; arm D includes nonrandomized pts aged ≥65 y (or 18-
64 y with comorbidities) who met iwCLL 2008 criteria for tx. After
a 3-cycle zanu 160 mg BID lead-in, pts had 24 cycles of zanu+ven
(ramp-up to 400 mg QD), then zanu monotherapy until PD, unac-
ceptable toxicity, or early dose-stopping rules for zanu or ven were
met (simultaneous CR/CR with incomplete hematopoietic recovery
[CRi] and undetectable minimal residual disease [uMRD] <1×10−4

by flow cytometry in peripheral blood [PB] and bone marrow [BM]
on 2 consecutive tests ≥12 wk apart). Responses were investigator
assessed per modified iwCLL and Lugano 2014 criteria (SLL), with
PB MRD assessment every 3 cycles for 2 y, then every 6 cycles.
Safety per CTCAE and tumor lysis syndrome (TLS) risk per Cairo-
Bishop criteria were also assessed. Pts with high TLS risk had any
lymph node ≥10 cm or ≥5 cm with absolute lymphocyte count
≥25×109/L.

Results. From Nov 2019-Jun 2022, 66 pts with centrally assessed
del(17p) and/or TP53 mutation were enrolled. By Oct 31, 2023 (me-
dian follow-up, 28.6 mo; range, 0.4-47.4), 55/63 pts (87%) who ini-
tiated zanu+ven remained on tx (16 zanu+ven; 39 zanu monotherapy
after ven). Six pts discontinued the study (4 deaths; 1 withdrawal; 1
loss to follow-up); 3 discontinued tx during zanu lead-in. In 65 re-
sponse-evaluable pts, ORR was 100% and CR+CRi rate was 45%
(Table 1). uMRD occurred in 48% of pts in ≥1 PB sample. Median
PFS was not reached; 36-mo estimated PFS was 92% (95% CI, 81%-
97%). The most common all-grade nonhematologic TEAEs were

COVID-19 (55%), diarrhea (41%), contusion (29%), and nausea
(29%). Grade ≥3 nonhematologic TEAEs occurred in 44%; the most
common were diarrhea (8%) and hypertension (8%). Neutropenia
was the most common all-grade (21%) and grade ≥3 (17%) hemato-
logic toxicity. At screening, 35% of pts had high TLS risk; this de-
creased to 3% after 3 zanu lead-in cycles. No TLS occurred.

Conclusions. Preliminary data show promising efficacy and
good tolerability of zanu+ven in pts with high-risk TN CLL/SLL
with del(17p) and/or TP53 mutation. The safety profile of zanu+ven
was consistent with prior studies, with no new safety signals identi-
fied.

Table 1.
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C041

COMPARISON OF EFFICACY AND TOLERABILITY OF
RUXOLITINIB PLUS EXTRACORPOREAL PHOTOPHERESIS
COMBINATION VERSUS RUXOLITINIB ALONE VERSUS 
EXTRACORPOREAL PHOTOPHERESIS MONOTHERAPY 
FOR STEROID-REFRACTORY ACUTE GVHD: A GITMO 
RETROSPECTIVE STUDY

M.L. Battista1, F. Patriarca1,2, M. Isola2, G. Facchin1, P. Chiusolo3,4,
D. Russo5, M. Malagola5, A. Olivieri6, B. Puglisi7, I. Scortechini7, 
A. Rambaldi8, I.M. Cavattoni9, A. Lico10, C. Savignano11, 
A. Cuoghi12, M. Ladetto13, V. Federico14, M.C. Micò15, A. Geromin1,
A.M. Gallina16, E. Oldani8, E. Degrandi17, M.T. Lupo Stanghellini18,
R. Fanin1,2, F. Ciceri18, M. Martino15

1Hematology and SCT Unit - Azienda Sanitaria Universitaria Friuli
Centrale; 2DAME University of Udine; 3Università Cattolica del
Sacro Cuore; 4Fondazione Policlinico Universitario A. Gemelli
IRCCS; 5University of Brescia and Spedali Civili; 6Hematology and
SCT Unit - Università Politecnica delle Marche/A. O. U delle
Marche; 7Hematology and SCT Unit - A. O. U delle Marche; 8On-
cology and Hematology Department - Azienda Socio Sanitaria Ter-
ritoriale Papa Giovanni XXIII; 9Ematology and BMTU - Hospital of
Bolzano (SABES -ASDAA); 10Hematology Division - San Bortolo
Hospital; 11Transfusion Medicine - Azienda Sanitaria Universitaria
Friuli Centrale; 12Azienda Ospedaliero Universitaria of Modena;
13Azienda Ospedaliera SS Antonio e Biagio e C. Arrigo; 14Vito Fazzi
Hospital; 15Grande Ospedale Metropolitano Bianchi-Melacrino-
Morelli; 16IBMDR - Registro nazionale Donatori di Midollo Osseo -
E. O. Ospedali Galliera; 17Trial Office GITMO Gruppo Italiano per
il Trapianto di Midollo Osseo, cellule staminali emopoietiche e ter-
apia Cellulare; 18San Raffaele Scientific Institute and Vita-Salute San
Raffaele University, Italy

Background. The aim of this retrospective multicenter GITMO
study was to compare 3 different salvage treatments for steroid-re-
fractory acute GvHD (SRaGvHD) in terms of overall and complete
response rate (ORR, CRR) at day 28 after initiation of therapy, 1-
year overall survival (1y-OS), non-relapse mortality (NRM) rate, in-
cidence of chronic GvHD and infectious complications.

Methods. The study included 233 adult patients, allo-trans-
planted from 2015 to 2021, who were treated for SRaGvHD with:
extracorporeal photopheresis (ECP) (group 1, n=124), ruxolitinib
plus ECP (group 2, n=53) and ruxolitinib (group 3, n=56). Charac-
teristics of patients and transplants were equally distributed, except
for a higher median number of CD3+ infused cells in group 3; among
SRaGvHD features, grade III-IV was significantly more frequent in
group 2 and 3, multiorgan involvement in group 2, skin as single-
organ involvement in group 1 (Table 1).

Results. No significant differences were found in ORR and CRR
at day 28 (79% and 58% in group 1; 66% and 45% in group 2; 80%
and 64% in group 3; p=.127 and p=.121 respectively). Among the 3
groups we couldn’t find significant differences in ORR at day 28 ei-
ther in patients with SRaGvHD grade III-IV (p=.631) or with multi-
organ (p=.753) or liver-gut involvement (p=.465). Onset of
moderate-severe chronic GvHD was observed in 65 patients (28%),
without differences in the 3 groups (p=.229). Among the most com-
monly observed infectious events, incidence of bacteremia was more
frequent in group 3 (10% group 1 vs 15% group 2 vs 27% group 3,
p=.019); incidence of clinically significant CMV infections and
pneumonia were 23% and 10% with no differences among the 3
groups (p=.385 and p=.747 respectively). At a median follow-up of

16.8 (1.7-91.5) months, NRM incidence was 34% and 1y-OS after
transplant 67%, without significant differences in the 3 groups
(p=.186 and p=.275 respectively).

Conclusions. This retrospective analysis confirms ruxolitinib as
the new standard for SRaGvHD in real life and ECP as a valid option
with a safe profile, that should be considered in patients with active
infections or high risk of bacteremia due to cytopenia. Moreover, this
study suggests that ruxolitinib in combination with ECP is safe and
effective in overcoming the worst prognosis of difficult-to-treat pa-
tients with multiorgan and severe SRaGvHD, but the schedule and
the real impact of this combination have still to be determined in
prospective studies.

Table 1.

C042

PRE-EMPTIVE DONOR LYMPHOCYTE INFUSION IN THE
TREATMENT OF ACUTE MYELOID LEUKEMIA AND 
MYELODYSPLASTIC SYNDROME RELAPSED AFTER 
ALLOGENEIC STEM CELL TRANSPLANTATION SIGNIFICANTLY
IMPROVES OVERALL SURVIVAL: A FRENCH-ITALIAN 
EXPERIENCE ON 103 PATIENTS

E. Accorsi Buttini1, C. Doran2, M. Malagola1, V. Radici1, M. Farina1,
M. Galli1, E. Morello1, A. Leoni3, F. Re3, S. Bernardi3, N. Polverelli4,
M. Mohty2, D. Russo1, E. Brissot2

1ASST Spedali Civili di Brescia; 2Hospital Saint-Antoine; 3Research
Center Ail (CREA); 4Fondazione IRCCS Policlinico San Matteo,
Italy

Background. Disease relapse after allogeneic stem cell trans-
plantation (allo-SCT) is the main challenge for curing acute myeloid
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leukemia (AML) and myelodysplastic syndrome (MDS). This study
aimed to evaluate the overall survival (OS) of AML and MDS fol-
lowing allo-SCT relapse and identify the best therapeutic strategy to
improve patients outcome. 

Methods. We retrospectively analyzed 553 AML and MDS pa-
tients allotransplanted between 2015 and 2021, at Saint-Antoine Uni-
versity Hospital, Paris (n=420) and Spedali Civili di Brescia, Brescia
(n=133). 134 (24%) patients relapsed. Among these, 103 (77%) re-
ceived subsequent treatment and were included in the study.
Forty/103 (39%) underwent a donor lymphocyte infusion (DLI)-
based regimen, with 9 receiving DLI alone and the rest combining
DLI with a hypomethylating agent (HMA), HMA+venetoclax,
FLT3-inhibitors, intensive chemotherapy, a second allo-SCT or other
therapies. The remaining 63/103 (61%) patients were treated with
the same agents but not including DLI. 

Results. With a median follow-up of 1.6 years, the 1-, 2-, and 5-
year OS rates for patients treated following allo-SCT relapse were
40%, 20%, and 15%, respectively, compared to 6%, 3%, and 0% for
untreated patients (p<0.01). The 1-, 2-, and 5-years OS for patients
treated in a pre-emptive setting was 60%, 36%, and 30% respectively
compared to 26%, 12%, and 6%, respectively (p<0.01) for patients
treated in overt relapse. Regarding the type of treatment, patients
who received DLI-based regimens demonstrated 1-, 2-, and 5-year
OS rates of 55%, 32%, and 32%, respectively, compared to 27%,
16%, and 7% for patients treated with other therapies (p<0.01). Fi-
nally combining the timing of treatment (in early versus overt re-
lapse) with the DLI administration (yes versus no) the optimal
outcome occurred when relapse was promptly detected, and pre-emp-
tive therapy was initiated, especially with DLI administration. The
1-year OS for patients treated pre-emptively was 67% for those re-
ceiving DLI and 54% for those treated without DLI, while for pa-
tients in overt relapse, the 1-year OS was 43% for those treated with
the DLI-based regimen and 17% for those treated without DLI
(p<0.01) (Figure 1). On multivariate analysis, DLI treatment and a
pre-emptive setting were independent factors associated with better
OS (p=0.03 and p< 0.01).

Conclusions. Relapse treatment with pre-emptive therapies re-
sults in improved outcomes, especially when combined with DLI ad-
ministration.

Figure 1.

C043

CLINICAL SIGNIFICANCE OF CYTOKINE RELEASE SYN-
DROME FOLLOWING HLA-MISMATCHED HEMATOPOIETIC
STEM CELL TRANSPLANTATION: A RETROSPECTIVE 
MONOCENTRIC STUDY ON 250 TRANSPLANTS

F. Frioni1, E. Galli2, S. Giammarco2, E. Metafuni2, F. Sorà2, 
M.A. Limongiello2, R. Maggi1, J.D. Marra1, L. Di Marino1, 
A. Mattozzi1, A. Bacigalupo1, S. Sica2, P. Chiusolo2

1Università Cattolica del Sacro Cuore; 2Fondazione Policlinico Uni-
versitario A. Gemelli IRCCS, Italy

Cytokine release syndrome (CRS) has been described after allo-
geneic hematopoietic stem cell transplantation (HSCT), mostly after
haploidentical HSCT, peripheral blood HSCT, and in post-transplant
Cyclophosphamide (ptCy) based platforms: we focused on the clinical
significance of CRS following all HLA-mismatched transplants, re-
gardless of stem cell source and GvHD prophylaxis regimen. The iden-
tification of CRS was conducted retrospectively on patients receiving
haploidentical or single mismatch unrelated donor (MMUD) HSCT,
experiencing a microbiologically negative fever after graft infusion.
CRS was defined and graded basing on the revised American Society
for Transplantation and Cellular Therapy criteria. Cox regression pro-
portional hazard was used to assess the impact of CRS on clinical out-
comes. 250 patients were included, 173 (69%) receiving haploidentical
and 77 (31%) MMUD HSCT. The median age was 61 years (range
19-75), most common diagnosis was AML (117 patients, 47%). 

Figure 1.

A myeloablative conditioning regimen was preferred in 107
(43%) patients; ptCy based GvHD prophylaxis was administered in

Figure 1
A. Incidence of the CRS according to graft source
B. Impact of CRS on NRM
C. Impact of CRS on RFS
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203 patients (81%). Stem cell source was bone marrow in 125 pa-
tients (50%) and peripheral blood in the other 50%; the total inci-
dence of acute and chronic Graft versus Host Disease (GvHD) was
55% and 71% respectively. CRS was present in 117 patients (47%);
more commonly of grade 1 (81% of all CRS). CRS occurred more
frequently after haploidentical HSCT (p=0.037, HR 1.19), especially
after peripheral blood graft (p=0.014 HR 1.79). When applying ptCy
based GvHD prophylaxis, the totality of CRS fully resolved after the
second administration. CRS occurrence correlates with lower 2-years
non-relapse mortality (NRM) (18% versus 31% in CRS and non-
CRS patients respectively, p 0.037). The cumulative incidence of 2-
year NRM was lower in CRS patients (17%) versus non-CRS
patients (29%, p 0.044). CRS also correlates with longer relapse free
survival (RFS) (85% versus 66% in CRS and non-CRS patients re-
spectively p <0.001). The 2-year cumulative incidence of relapse was
higher in non-CRS patients (18%) versus CRS patients (10%), de-
spite not reaching statistical significance (p 0.08). When looking at
acute and chronic GvHD occurrence we found no difference between
the two groups. Figure 1 resumes the results of our analysis. Mis-
match-driven CRS correlates with longer RFS, with lower NRM after
allogeneic HCST, and does not increase acute or chronic GvHD oc-
currence.

C044

INFECTIOUS COMPLICATIONS IN PATIENTS UNDERGOING 
ALLOGENEIC STEM CELL TRANSPLANTATION (HSCT) FOR
ACUTE MYELOID LEUKEMIA AFTER CPX-351 TREATMENT: 
A “REAL-LIFE” MULTICENTER RETROSPECTIVE EXPERIENCE
BY THE SEIFEM GROUP

L. Fianchi1, M. Quattrone1, F. Guolo2, M. Gottardi3, F. Farina4, 
A. Candoni5, P. Salutari6, F. Marchese7, P. Chiusolo1, M. Rondoni8,
R. Fazzi9, A. Sperotto3, P. Minetto10, C. Pasciolla11, F. Baccelli12, 
M.I. Del Principe13, G. Albanese6, C. Buquicchio14, M. Picardi15, 
C. Basilico16, L. Prezioso17, P. Zappasodi18, V. Bonuomo19, 
A. Busca20, L. Pagano1

1Dipartimento di Scienze di Laboratorio ed Infettivologiche, Fon-
dazione Policlinico Universitario A. Gemelli, IRCCS- Università
Cattolica del Sacro Cuore; 2IRCCS Ospedale Policlinico San Mar-
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cologia, Istituto Scientifico San Raffaele; 5Dipartimento di Scienze
Mediche e Chirurgiche Materno-Infantili e dell’Adulto, Università
degli Studi di Modena e Reggio Emilia; 6Ospedale Civile; 7IRCCS
Istituto Nazionale Tumori Regina Elena,; 8U. O. C. di Ematologia,
Azienda Unità Sanitaria Locale della Romagna; 9Hematology Unit
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IRCCS Ospedale Policlinico San Martino; 11Haematology Unit,
IRCCS Istituto Tumori “Giovanni Paolo II”; 12Policlinico Sant’Or-
sola Malpighi; 13Dipartimento di Biomedicina e Prevenzione, Uni-
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Ospedale di Parma; 18Fondazione IRCCS Policlinico San Matteo;
19UOC Ematologia, Policlinico Borgo Roma; 20Dipartimento di On-
cologia ed Ematologia SSCVD Trapianto allogenico di Cellule Sta-
minali, A. O. Citta’ della Salute e della Scienza di Torino P. O.
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In a previous study by SEIFEM group, we evaluated the risk of
infection in 200 real-life AML patients (pts) treated with CPX-351,
showing an incidence of infectious complications in line to the piv-
otal studies and a low rate of fungal infections and infection-related
mortality. 88/200 (44%) pts underwent allogeneic stem cell trans-

plantation (HSCT). The present study focused on this subgroup of
transplanted pts in order to evaluate their outcome and infectious
complications during HSCT. We analyzed 70/88 patients [(F/M
36/34; median age 63 y.o. (range 18-79)] with HSCT available data.
The disease status at HSCT was: complete remission in 56 pts, partial
remission in 5 pts and AML progression in 9 pts. 64/70 (91%) pts
had experienced a febrile episode during previous CPX-351 treat-
ment. Donors were unrelated in 26 pts, siblings in 10 pts and hap-
loidentical in 35 pts. Stem cell source was peripheral blood in 60 pts,
bone marrow in 9 pts and CBU in 1 patient. Most pts (56%) under-
went conditioning with TBF-based regimens (Thiotepa, Busulfan
and Fludarabine). GvHD prophylaxis schedules mostly included cy-
clophosphamide combined with mycophenolic acid and/or cy-
closporine (53%) or thymoglobuline and methotrexate (30%).
Engraftment was reached in all pts; the median time to neutrophil re-
covery (>0.5×109/L) was 18 days (range 15-57). Twenty-two pts
(31%) developed acute skin GvHD (2 stage 1, 20 Stage 2-3) associ-
ated to only 3 gut (1 stage 1, 2 stage 2) and 1 pulmonary involvement.
Febrile events occurred in 55/70 (88%) pts: 37 (67%) were classifi-
able as microbiologically documented infections, 2 (3%) as clinically
documented infections and 16 (23%) as FUO. Most of the microbi-
ologically documented infections were of bacterial origin (34/37),
isolated (26) or associated to fungal (4) or viral infections (4). In par-
ticular, bacteremia occurred in 34 pts (49%). Fungal infections were
diagnosed in 6 cases (8.5%) (5 probable Aspergillus spp. and 1 Pneu-
mocystis jirovecii pneumonia). All pts received antibacterial therapy,
while antifungal treatment was administered in 11 pts. Infection-mor-
tality rate was 5.7% (4/70). Median overall survival as not reached
with 57% of pts alive at 60 months (Figure 1). This study shows a
low rate of HSCT related complications, such as GvHD and infec-
tions, in a population of pts with AML previously treated with CPX-
351. We therefore confirmed the efficacy of CPX-351 in inducing
prolonged survival in high-risk patients.

Figure 1.
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IMPACT OF DARATUMUMAB IN HEMATOPOIETIC STEM CELL
MOBILIZATION AND TRANSPLANT OUTCOME IN NEWLY 
DIAGNOSIS MULTIPLE MYELOMA PATIENTS: REAL-WORLD
EVALUATION IN TRIVENETO AREA

M. Poiani1, G. Barilà2, R. Zambello3, F. Patriarca4, M. Arangio
Febbo5, E. Sbisà1, M. Caizzi1, R. Simeone6, S. Vedovato2, M. Rigno7,
L. Pavan3, X. Hu3, L. Massarotti3, E. Favero4, M. Gottardi5, 
M. Basso5, F. Zaja1,8

1UCO Ematologia, Azienda Ospedaliero Universitaria; 2U. O. C.
Ematologia, Ospedale San Bortolo; 3Azienda Ospedale Università
di Padova; 4Clinica Ematologica, Azienda Sanitaria Universitaria
Friuli Centrale; 5Oncoematologia, Istituto Oncologico Veneto IOV-
IRCCS; 6SC Medicina Trasfusionale, Azienda Ospedaliero Univer-
sitaria; 7U. O. C. Medicina Trasfusionale, Ospedale San Bortolo;
8DSM, Università degli Studi, Trieste, Italy

Backgrounds. Autologous stem cell transplantation still repre-
sents the standard of care in transplant eligible (TE) newly diagnosis
multiple myeloma (NDMM), therefore an adequate stem cell yield
is essential for timely hematopoietic reconstitution after this treat-
ment. In clinical trial, the addition of Daratumumab to VTd during
induction has shown a negative impact in stem cell (HSC) harvesting,
without affecting the feasibility and safety of transplantation, even
though stem cell yield was lower.

Methods. In a retrospective observational trial, we aimed to eval-
uate the impact of adding daratumumab to VTd induction on HSCs
mobilization and transplant outcome, comparing it with VTd induc-
tion alone in NDMM in Triveneto area. We evaluated 111 consecu-
tive TE NDMM patients (pts) that were mobilized for HSC collection
and which received induction with or without daratumumab. De-
scriptive analyses were used to summarize patient characteristics,
stem cell mobilization yields, and engraftment outcomes.

Results. 61 MM pts in Dara-VTd group and 50 in VTd group
were evaluated with no difference in term of MM characteristics. As
mobilization agent, high dose cyclophosphamide plus G-CSF was
used in 55 and 47 pts respectively, at different doses. Plerixafor was
performed in 22 (37%) and 7 (14%) pts in Dara-VTd group and VTd
group, respectively (p=0.008). No difference in term of n° of leuka-
pheresis (LK) was observed (p=0.13) but a statistically significant
difference in circulating CD34+/kg at first LK, 57 vs 85/mcl in Dara-
VTd and VTd group, respectively (p=0.001) was found. Median har-
vested CD34+/kg in first LK and median total harvested CD34+/kg
were lower in DaraVTD group than VTD group (p<0.01). Melphalan
at different doses was used as conditioning regimen in all pts, with
statistically significant difference between the 2 groups in term of
CD34+/kg re-infused (p=0.023). Engraftment was observed in all pts
with no delay in platelets recovery (14 vs 13 days after HSC reinfu-
sion, respectively (p=0.15)) and neutrophilic recovery (11 days for
both groups (p=0.90). 17 (28%) and 19 (40%) infectious complica-
tions were observed in the 2 groups (p=0.24). Days of hospitalization
were 22 days and 21 days in the 2 groups, respectively.

Conclusions. We confirm in a real-world experience that Dara-
tumumab impairs mobilization and stem cell collection, with lower
HSCs collected and increased use of Plerixafor, without a severe im-
pact on transplant outcome.

Chronic myeloid leukemia and cytogenetic

C046

TWO DECADES LATER: A 20-YEARS REAL-WORLD ANALYSIS
OF 160 CP-CML PATIENTS TREATED WITH IMATINIB 
MESYLATE

A. Costa2, E. Scalzulli1, M.L. Bisegna1, I. Carmosino1, C. Ielo1, 
L. Torrieri1, A. Laganà1, M. Martelli1, M. Breccia1

1Hematology, Department of Translational and Precision Medicine,
Az. Policlinico Umberto I-Sapienza University; 2Hematology Unit,
Businco Hospital, Department of Medical Sciences and Public
Health, University of Cagliari, Italy

Since its FDA approval in 2001, Imatinib mesylate (IMA) has
revolutionized Chronic Myeloid Leukemia (CML) treatment, and
still has a pivotal role in its management. Our study aimed to assess
the long-term outcomes and treatment-free remission (TFR) rates of
IMA in 160 unselected CML patients (pts) between 1986 and 2023,
with a median follow-up of 12.2 years (8.9-37.1). Median age at di-
agnosis was 59.3 years (24.3-96.6), with M:F ratio 1.2:1. All pts were
in chronic phase; ELTS risk score was low, intermediate, and high
in 95 (59.3%), 54 (33.7%) and 11 pts (6.8%), respectively. Comor-
bidities were present in 66.8% of pts. Previous therapies included in-
terferon (IFN) single-agent (n=2), IFN+hydroxyurea (HU) (n=26)
and IFN+cytarabine (n=2). Standard doses of IMA (400 mg QD)
were administered in 144 (90%) of pts after median 0.9 months from
diagnosis. All pts achieved the complete hematologic response
(CHR) after median 0.5 months (0.07-12.7), and the 3-months com-
plete cytogenetic response (CyR) was achieved in 92/112 (82.1%)
evaluable pts. 

Figure 1.

The major molecular response (MMR) rates at 3, 6 and 12-
months were respectively 6.3%, 38.0%, and 51.7%, with 74.4% of
pts achieving an Early Molecular Response (i.e. 3 months-
BCR::ABL1IS ≤10%). The 20-year cumulative MMR and deep mo-
lecular response (DMR, MR4 and MR4.5) rates were 98.6% and
92.0%, respectively. In the whole cohort, the 20-year Overall Sur-
vival (OS) and Event-free survival (EFS) rates were respectively
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65.1% (95% CI, 0.55-0.76) and 53.8% (95% CI, 0.44-0.65). While
better OS and EFS rates was reported in pts aged <65 y (p<.0001)
and without cardiovascular comorbidities at baseline (p<.0001), no
differences were found according to gender in both OS (p=0.79) and
EFS (p=0.21) . After median 7.3 months (0.69-188.4) from diagnosis,
dose reduction was performed in 24 pts (15%), mainly due to toxicity
(75%). No differences were found in 20-years EFS between patients
who received standard dose vs reduced doses of IMA (p=0.21). Over-
all, 22 pts switched to a second-line TKIs, mainly due resistance
(72.6%). TFR was successfully attempted in 21 pts after a median
time from diagnosis of 166.3 months (88.8-246.2). Adverse events
(AEs) were observed in 81.2% of pts, mainly of grade 1-2 (75.3%).
Overall, 30 patients died, with one case of progression to a blast
phase of disease. In conclusion, IMA demonstrates excellent out-
comes with a favorable long-term safety profile.

C047

GENOMIC LANDSCAPE AND CLONAL HEMATOPOIESIS 
DYNAMICS IN PATIENTS WITH EPITHELIAL OVARIAN 
CANCER (EOC) DURING PARP INHIBITORS TREATMENT: 
PRELIMINARY RESULTS OF A PROSPECTIVE LONGITUDINAL
STUDY

E. Todisco1, M. Fontanini2, C. Ronchini2, R. Furgi2, Z. Yinxiu2, 
V. Amato3, A. Davini3, R. S. Mahmoud3, F. Gigli3, F. Giglio3, 
G. Parma4, N. Colombo4, S. Gatani1, E. Derenzini3, C. Tarella3, 
P.G. Pelicci5, M. Alcalay5

1Ospedale di Busto Arsizio, ASST Valle Olona; 2DIMA Laboratory,
IEO, European Institute of Oncology IRCCS; 3Onco-Hematology Di-
vision, IEO, European Institute of Oncology IRCCS; 4Department of
Gynecology, IEO, European Institute of Oncology IRCCS; 5Depart-
ment of Experimental Oncology, IEO, European Institute of Oncol-
ogy IRCCS, Italy

Background. PARPi are used in EOC as maintenance therapy in
platinum sensitive patients. We recently published an increased in-
cidence (8.7%) of therapy related myeloid neoplasms (t-MNs) and
persisten clonal cytopenias in EOC patients after PARPi treatment.
Identification of “actionable” gene mutations that may raise risk for
t-MNs during PARPi treatment is mandatory.

Aims. We present preliminary data of a prospective longitudinal
biological study aimed at identifying genetic abnormalities, that may
increase t-MNs risk during PARPi.

Methods. We performed genomic analyses using custom gene
panels designed for assessment of germline and clonal hematopoiesis
(CH) variants. For CH we used high-sensitivity technologies
(VAF>0.05%). Germline analyses were done on buccal swab DNA
at enrolment, while CH analyses on PB before and every six months
post-PARPi therapy.

Results. We analyzed 32 EOC patients for both germline and CH
variants, median age 60.5 years (38-76). Most patients received ola-
parib; 13 women (40,6%) received ≤6 cycles of platinum-based
chemotherapy. We found 46 germline variants, 13 (28%) were path-
ogenic mutations (PM) in 38% patients; 11 involved BRCA1/2
genes, while 2 AK2 and SLC37A4 genes not commonly associated
with EOC. CH analyses were performed on 32 patients pre-PARPi,
31 after 6, 7 after 12, 5 after 18 and 4 after 24 months of PARPi treat-
ment. We identified 275 unique CH-mutations, 54.55% were defined
as Potential Driver (PD-CH). The most frequently mutated genes
were DNMT3A, TP53 and PPM1D (Figure 1a). All patients harbored
CH-mutations before PARPi and at least 1 PD-CH mutation. The ab-
solute number of CH or PD-CH mutations did not change over time
while an increasing VAF of PD-CH variants was seen in 4 patients
(Figure 1b). In particular, we identified 22 unique PD-CH mutations

in PPM1D and 34 in TP53, in 62.5% (20/32) and in 71.9% (23/32)
of patients, respectively. For both genes, after PARPi, we scored an
increased VAF of at least one of these mutations in ~75% of patients
(Figure 1c, 1d).

Conclusions. PPM1D gene encodes for a phosphatase that neg-
atively regulates P53. C-terminal truncating mutations in PPM1D
cause loss of its degradation, resulting in increased enzymatic func-
tions. We hypothesize that concomitant PPM1D and TP53 clonal ex-
pansion, due to PARPi selective pressure, may result in increased
PPM1D phosphatase activity towards mutated P53, resulting in a fur-
ther detrimental effect of its activity translatinge in higher risk of t-
MNs.

Figure 1.
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RNA SEQUENCING BY NGS: A NEW PARADIGM FOR 
COMPREHENSIVE AND SIMULTANEOUS GENE FUSIONS
IDENTIFICATION IN DIFFERENT HEMATOLOGIC 
MALIGNANCIES

R. Cavagna1, M. Milani1,2, M. Tosi1, M. Mazzoleni1, C. Belotti1,2,
A. Pansa3, L. Pezzoli3, M. Iascone3, A. Rambaldi,1,4 O. Spinelli1

1Department of Oncology and Hematology, ASST Papa Giovanni
XXIII; 2School of Medicine and Surgery, University of Milano-Bic-
occa; 3Medical Genetics, ASST Papa Giovanni XXIII; 4Department
of Oncology and Hematology, University of Milan, Italy

Introduction. The accurate molecular profiling is crucial for the
proper risk-category allocation and management of Lymphoid and
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Myeloid Acute/Chronic Leukemia (ALL/AML/CML) patients. Here
we report a study in which mRNA-targeted Next-Generation Se-
quencing (NGS) has been retrospectively applied to better define
conventional and rare fusion transcripts in different leukemias.

Methods. We analyzed 21 samples deriving from ALL, CML,
CML in Blast Crisis, and AML patients at disease onset, relapse, or
resistance. Patients were previously profiled by conventional cyto-
genetic, FISH, and molecular assays (Q-PCR, MLPA, and transcrip-
tome analysis). RNAseq was performed using TruSeq Stranded
mRNA kit (Illumina) and libraries were paired-end sequenced on
NovaSeq platform (Illumina). Alignment to GRCh37 genome assem-
bly was performed by DRAGEN tool and NGS data were visualized
by Integrative Genomics Viewer and manually analyzed.

Results. Canonical chimeric transcripts deriving from t(9;22),
t(4;11), t(1;19) and t(12;21) and rare fusions from t(8;13) and t(3;3)
were confirmed in 14/21 patients. Alterations involving
P2RY8::CRLF2, ZMYM::FLT3, and IKZF1::ZPBP were also con-
firmed in two Ph-like and one IKZF1+ patients, respectively. No fu-
sions were detected in negative controls. In two patients previously
unrecognized fusions involving DUX4::UBQLN1 and TPM4::KLF2
genes were detected thus allowing in the first case the definition of
Ph-like. In one patient carrying the TRAD::TLX1 rearrangement (de-
tected by FISH) no fusion transcript was detected as expected, while
in a case harboring t(14;17), the gene fusion IGH::AC091133.3 was
not confirmed due to the involvement of a long noncoding RNA as
IGH partner. In a t(14;20) ALL, the corresponding IGH::CEBPB fu-
sion was not confirmed either by RNAseq as well as FISH. As ex-
pected, in Ph+ ALL the BCR::ABL chimeric transcript could not be
detected when the leukemic burden was below 1%.

Conclusion. RNAseq improves the molecular characterization
of patients with lymphoid and myeloid malignancies. It allows the
identification of common and, most importantly, rare fusion genes.
This approach is not designed for a specific disease, and it is appli-
cable, in the same experimental session, to different hematologic
conditions. It will lead to a remarkable change in the daily diagnostic
work-up.

C049

EXPLORING INNOVATIVE METHODS TO DETECT MOLECULAR
MINIMAL RESIDUAL DISEASE IN ADULT ACUTE LYMPHOBLA-
STIC LEUKEMIA

M. Milani1,2, R. Cavagna1, M. Tosi1, S. Songia3, C. Belotti1,2, 
A. Rambaldi1,4, O. Spinelli1
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XXIII; 2School of Medicine and Surgery, University of Milano-Bic-
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Milano-Bicocca; 4Department of Oncology and Hematology, Uni-
versity of Milan, Italy

Introduction. The most important prognostic factor in Acute
Lymphoblastic Leukemia (ALL) is Minimal Residual Disease
(MRD). The gold standard for MRD detection is Allele-Specific
Oligonucleotides quantitative PCR (ASO-qPCR). This approach can
reach high sensitivities but suffers from some limits: in a proportion
of follow-up samples, it detects very low MRD levels classified as
“Positive Not-Quantifiable” (PNQ) that could derive from few resid-
ual leukemia cells but also from non-specific amplification of normal
lymphocytes. This uncertainty causes difficulties in clinical decision-
making. We applied innovative molecular approaches, such as digital
droplet PCR (ddPCR) and Next-Generation Sequencing (NGS) to
overcome this limit.

Methods. We considered 67 MRD evaluations from 41 follow-
up samples (52 performed with 2 ASO-primers) of 18 adult ALL pa-

tients. These samples proved PNQ, low-positive (MRD level ≤10E-
4), or negative results by ASO-qPCR. Samples were re-analyzed by
ddPCR (QX200 BioRad) by testing 1.5 μg of DNA per sample.
Among them, 13 were also analyzed by amplicon-based NGS ac-
cording to EuroClonality guidelines. Libraries were prepared using
600 ng of DNA per sample, sequenced on MiSeq platform (Illumina),
and analyzed by Vidjil software.

Results. The 45 PNQ by ASO-qPCR were redefined by the
ddPCR approach as follows: 14 positives and quantifiable, 29 nega-
tives, and only 2 cases remained PNQ (as defined by the presence of
2 positive events). This result is consistent with a significant reduc-
tion in PNQ results (p<0.00001). The additional 22 low positive or
negative ASO-qPCR evaluations were confirmed by ddPCR with an
agreement of 86% (Cohen’s κ= 0.673, 95% CI: 0.335-1.000). The
NGS approach, applied on 13/41 samples, redefined the 9 PNQ as
positive (6/9) or negative (3/9) (p=0.00002). Regarding the 2/13 pos-
itive samples by ASO-qPCR, they resulted as negative by NGS and
the 2/13 negative resulted as positive. This latter finding could be
due to the higher specificity of NGS. We observed a moderate agree-
ment between results obtained by ddPCR and NGS (Cohen’s κ=
0.494, 95% CI: 0.005-0.982).

Conclusions. ddPCR and NGS are promising tools to detect
MRD in ALL. Both methods are associated with an increased speci-
ficity and, after standardization and validation within prospective
clinical trials, they could define new standards for the resolution of
ambiguous ASO-qPCR results.
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NILOTINIB AS FIRST-LINE TREATMENT IN NEWLY DIAGNOSED
CHRONIC MYELOID LEUKEMIA IN CHRONIC PHASE: 
A VERY LONG-TERM ANALYSIS OF THE OBSERVATIONAL
CML0912 GIMEMA STUDY
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Introduction. Nilotinib (NIL) is second generation tyrosine-ki-
nase inhibitor (TKI), approved in Europe for the first-line treatment
Ph+ chronic myeloid leukemia (CML) since 2010. In the last update
of the ENESTnd study, NIL showed higher response rates compared
to imatinib, with lower rates of disease transformation and higher
cumulative rates of treatment free remission (TFR) eligibility. The
survival was comparable; however NIL exhibited higher cardiovas-
cular (CV) and metabolic toxicity, which may limit its superior effi-
cacy. Generic NIL will be available shortly: long-term efficacy and
safety data from non-company sponsored studies are relevant to op-
timize treatment choice.

Aims and Methods. To investigate the long-term safety and ef-
ficacy of frontline NIL out of interventional studies, an analysis of
the prospective observational CML0912 GIMEMA study has been
performed. From 2013 trough 2016, a total of 124 patients (pts) (53%
males and 47% females, median age 51years old) with new diagnosis
of CML were enrolled from 27 Italian Centers. Molecular analysis
was standardized and performed within the LabNet Network.

Results. Comorbidities at baseline were present in 37% of the
pts. Sokal risk at baseline was 44%, 37% and 19% for low, interme-
diate and high risk. The median follow-up was 92 months (mos) (1-
140), with an overall survival of 92% at 120mos. At 60mos, 72% of
pts remained within the protocol, with a median dose of 600 mg. A
progressive dose reduction was observed starting from 24mos, with
an increasing rate of pts treated with 300 mg. Optimal response was
reached by 81% at 3mos (≥ MR1), 81% at 6mos (≥ MR2), 71% at
12mos (≥MR3). At 24mos, rate of ≥MMR, ≥MR4 or ≥MR4.5 was
64%, 39.5% and 25%, respectively. At 60mos the rate of ≥MMR,
≥MR4 or ≥MR4.5 was 57%, 47.5% and 32%. Study was discontinued
by 35 pts (11 for failure, including 1 blastic phase, 4 for toxicity, 20
for other). The most frequent subsequent therapy was ponatinib. A
total of 3 deaths from any cause occurred. TFR was attempted by 5
pts.Gastrointestinal toxicity, skin rash turn to be the most common
adverse events. Metabolic modifications occurred in 10% of pts,
major CV events occurred in 6.5%.

Conclusions. The study confirms the high rate of MMR and
DMR induced by NIL. Most of pts managed to complete 5 years of
therapy. The CV toxicity turned out to be lower than ENESTnd
analysis, likely secondary to dose reductions. Data on TFR deserve
a subsequent and more specific analysis.
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M. Loffredo1,2, F. Branzanti2, M. Bonifacio3, E.M. Elli4, E. Morsia5,
M. Farina6, M. Tiribelli7, G. Benevolo8, E. Beggiato9, B. Martino10,
G. Caocci11, N. Pugliese12, A. Tieghi13, M. Crugnola14, G. Binotto15,
F. Cavazzini16, E. Abruzzese17, A. Isidori18, A. Dedola1,2, M. Venturi1,2,
G. Fontana1,2, E. Scalzulli19, A. Duminuco20, L. Tosoni7, 
A. Strazimiri3, R.M. Lemoli21, D. Cilloni22, M. Bocchia23, F. Pane12, 
N. Vianelli1, M. Cavo1,2, M. Breccia19, G. A. Palumbo24, F. Palandri1

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 2Dipartimento di Medicina Specialistica,
Diagnostica e Sperimentale, Università di Bologna; 3Department of
Engineering for Innovation Medicine, Section of Innovation Biomed-
icine, Hematology Area, University of Verona; 4IRCCS San Gerardo
dei Tintori, divisione di ematologia e unità trapianto di midollo;
5Hematology Unit, Department of Clinical and Molecular Sciences,
DISCLIMO, Università Politecnica delle Marche; 6Unit of Blood
Diseases and Stem Cells Transplantation, Department of Clinical
and Experimental Sciences, University of Brescia, ASST Spedali
Civili of Brescia; 7Division of Hematology and BMT, Department of
Medicine, University of Udine; 8University Hematology Division,
Città della Salute e della Scienza Hospital; 9Unit of Hematology, De-
partment of Oncology, University of Torino; 10Division of Hematol-
ogy, Azienda Ospedaliera ‘Bianchi Melacrino Morelli’;
11Ematologia, Ospedale Businco, Università degli studi di Cagliari;
12Department of Clinical Medicine and Surgery, Federico II Univer-
sity Medical School; 13Department of Hematology, Azienda USL -
IRCCS di Reggio Emilia; 14Haematology and BMT Centre, Azienda
Ospedaliero-Universitaria di Parma; 15Unit of Hematology and Clin-
ical Immunology, University of Padova; 16Division of Hematology,
University of Ferrara; 17Division of Hematology, Ospedale S. Euge-
nio; 18Hematology and Stem Cell Transplant Center, AORMN Hos-
pital; 19Hematology, Department of Translational and Precision
Medicine, Az. Policlinico Umberto I-Sapienza University; 20Post-
graduate School of Hematology, University of Catania; 21IRCCS Os-
pedale Policlinico San Martino; Clinic of Hematology, University of
Genoa; 22Department of Clinical and Biological Sciences, University
of Turin; 23Hematology Unit, Azienda Ospedaliera Universitaria
Senese, University of Siena; 24Department of Scienze Mediche,
Chirurgiche e Tecnologie Avanzate “G. F. Ingrassia”, University of
Catania, Italy

The Response to Ruxolitinib (RUX) After 6 Months (RR6)
model allows early identification of RUX-treated myelofibrosis (MF)
patients (pts) with lower overall survival (OS). To validate the RR6
in a large cohort of MF pts and to develop a prognostic score specific
for intermediate-1 DIPSS risk pts, we performed a sub-analysis of
the “RUX-MF” retrospective study that currently includes 1055 pts
treated with RUX according to standard practice. RR6 variables were
evaluable in 776 pts. According to the RR6 model, 267, 371, and 138
pts were at low (score 0), intermediate (score 1-2) or high (score >2)
risk, with 5-yr overall survival (OS) of 64.1%, 51.8% and 44.5%, re-
spectively (p<0.001) (Figure 1A). In the 428 intermediate-1 pts, the
RR6 model did not discriminate intermediate and low-risk pts, with
comparable 5-yr OS of 74.4% and 72.0%, respectively (vs 57.4% in
high-risk) (Figure  1B). Thus, new variables were tested based on
clinical plausibility. Particularly: 1) spleen reduction ≥50% (SR50)
from baseline was used instead of spleen reduction ≥30%; 2) under-
dosed RUX compared to PLT count at ≥1 timepoint replaced RUX

45



Oral Communications

dose <20mg BID at all timepoints. Cox multivariate analysis con-
firmed the following risk factors for shorter OS: 1] underdosed RUX
at ≥1 timepoint (HR, 3.9; p<0.001); 2] lack/loss of SR50 from base-
line, including no SR50 at mos 3 and 6; no SR50 at mos 6 after SR50
at mos 3 (HR, 1.5; p=0.02); 3] RBC transfusions at all timepoints
(HR, 1.9; p=0.01). In univariable analysis, RBC transfusion at 2
timepoints was also significant (HR, 2.1; p=0.05). Two points were
assigned to underdosed RUX in ≥1 timepoint; 1.5 points to RBC
transfusions at all timepoints and to lack/loss of SR50; 1 point to
RBC transfusions at 2 timepoints. A revised model specific for in-
termediate-1 pts (iRR6) was built, identifying 3 groups: low (score
0, 20.3%), intermediate (score 1-2, 45.8%), and high risk (score >2,
33.9%), with 5-yr OS of 84.8%, 76.4% and 56.6%, respectively
(p<0.0001) (Figure 1C). Here, we validated the RR6 in a large cohort
of MF pts treated in a real-world setting. With specific adjustments,
the ‘iRR6’ model was developed to achieve a more robust prognos-
tication in intermediate-1 pts. Lack or loss of SR50, RUX underdos-
ing and RBC transfusions are key factors for early detection of
RUX-treated intermediate-1 pts who might benefit from early ther-
apy switch.

Figure 1.
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Calreticulin (CALR) mutations are detected in around 20% of
primary myelofibrosis (MF) patients (pts). Ruxolitinib (RUX) is a
JAK2 inhibitor that has demonstrated clinical activity in MF pts re-
gardless of the driver mutation. Data on large cohorts of CALR-mu-
tated (CALR-mut) pts on RUX therapy are lacking. The “RUX-MF”
retrospective study includes 1055 RUX-treated MF pts. At RUX
start, 523 were transplant-age (<70 yrs) and CALR (n.82; type 1:
62.5%; type-2: 33.3%) or JAK2 (n. 441) mutated. These pts were in-
cluded in this analysis. 

Table 1.

At baseline (BL), median age of CALR-mut pts was 60.6 yrs.
Large splenomegaly (>10cm BCM) and high symptoms burden
(TSS≥20) were present in 44.4% and 52.6% of pts, respectively. At
least one cytopenia (Hb<10 g/dl and/or PLT<100x109/L and/or

Table 1: Baseline characteristics and outcome measures in transplant-age CALR vs JAK2-
mutated patients 
  
 CALR (n.82) JAK2 (n. 441) p 
Median age, years (range) 60.6 (24.0-69.8) 62.8 (26.5-69.9) 0.17 
Male Sex, n. (%) 51 (62.2%) 243 (55.1%) 0.24 
RUX starting daily dose, n. (%), on  

10-20 mg 
30-40 mg 

 
30 (36.6%) 
52 (63.4%) 

 
283 (64.2%) 
158 (35.8%) 

 
0.90 

 
Lower than prescribing dose, n. (%) 

Dose reduction @6mos, n. (%) 
27 (32.9%) 

14/46 (30.4%) 
172 (39.2%) 

77/273 (28.2%) 
0.28 
0.76 

Grade of fibrosis < 2, n. (%) 12/77 (15.6%) 113/417 (27.1%) 0.03 
DIPSS score, n. (%) 

INT-1 
INT-2 
HIGH 

 
52 (63.4%) 
25 (30.5%) 

5 (6.1%) 

 
301 (68.3%) 
117 (26.6%) 

23 (5.2%) 

0.73 

High Molecular Risk mutations, n. (%) 24/37 (64.9%) 63/135 (46.7%) 0.05 
Platelet count, median (range), x 109/L  

Platelet count < 100 x 109/L 
250.5 (53-982) 

11 (13.4%) 
264.5 (14-1425) 

37 (8.4%) 
0.64 
0.15 

Leukocytes, median (range), x 109/L, 
Leukocytes <4 x 109/L, n. (%) 

8.7 (2.9-71.1) 
8 (9.8%) 

11 (2.1-80) 
38 (8.6%) 

0.01 
0.76 

Hemoglobin, median (range), g/dL 
Hemoglobin < 10 g/dL, n. (%) 

10.6 (5.6-14.4) 
33 (40.2%) 

11.5 (6.0-18.3) 
129 (29.3%) 

0.001 
0.05 

Blasts, mean (range), % 
Blasts ≥ 1%, n. (%) 

1.6 (0-9) 
45/81 (55.6%) 

0.9 (0-10) 
147/425 (34.6%) 

<0.001 
<0.001 

Spleen length below costal margin, median (range), cm 
Spleen > 10 cm, n. (%) 

9 (0-30) 
36/81 (44.4%) 

10 (0-35) 
188/436 (43.1%) 

0.79 
0.83 

Total Symptoms Score, median (range) 
TSS ≥ 20, n. (%) 

20 (0-87) 
40/76 (52.6%) 

20 (0-100) 
258/416 (62.0%) 

0.10 
0.12 

Spleen response @6mos, n. (%)  16/68 (23.5%) 91/376 (24.2%) 0.91 
Symptoms response @6mos, n. (%) 31/59 (52.5%) 230/332 (69.3%) 0.01 
Any grade Hematological Toxicity @6mos 

Overall anemia, n. (%) 
Treatment-emergent anemia, n. (%) 
Overall thrombocytopenia, n. (%) 
Treatment-emergent thrombocytopenia, n. (%) 

 
40/73 (54.8%) 
15/45 (33.3%) 
16/73 (21.9%) 
12/67 (17.9%) 

 
169/42.9%) 

67/277 (24.2%) 
77/393 (19.6%) 
56/369 (15.2%) 

 
0.05 
0.19 
0.65 
0.57 

Allogeneic transplant, n. (%) 27 (32.9%) 65 (14.7%) <0.001 
Leukemic transformation (LT), n. (%)  

Incidence rate of leukemic transformation (%pts-years) 
7 (8.5%) 

2.0 
67 (15.2%) 

3.3 
0.11 
0.21 

RUX discontinuation, n. (%) 
Incident rate of RUX discontinuation (%pts-years)  

56 (68.3%) 
24.0 

257 (58.3%) 
16.1 

0.05 
0.009 

Incidence rate of Events (death, RUX discontinuation, LT) 
(%pts-yr) 

Event-free survival at 3 years, (%) 
Event-free survival at 5 years, (%) 

24.9 
50.5% 
20.2% 

16.9 
55.9% 
42.6% 

0.01 
 
 

Death, n. (%) 
Overall survival at 3 years, (%) 
Overall survival at 5 years, (%) 

32 (39.0%) 
79.7% 
63.7% 

151 (34.2%) 
81.5% 
69.1% 

0.19 

 

Figure1: (A) Validation of RR6 model on total cohort; (B) RR6 model applied on Intermediate-1 risk cohort; (C) The “iRR6 (intermediate-1 RR6) model 
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WBC<4x109/L) was present in 51.2%. Compared to JAK2-mut,
CALR-mut pts had comparable spleen length, TSS, and DIPSS risk
distribution, but significantly lower WBC/Hb levels, and higher in-
cidence of G3-4 marrow fibrosis, peripheral blasts and high molec-
ular risk mutations (Table 1). At 6 months, CALR-mut pts had
significantly lower rates of IWG-MRT symptoms response (52.5%
vs 69.3%, p=0.02) and higher rates of anemia compared to JAK2-
mut pts (54.8% vs 42.9%, p=0.05). After a median RUX exposure
of 2.4 yrs, 74 pts had a leukemic transformation (LT), 183 pts died
and 313 discontinued RUX. The incidence rate ratio (IRR) of LT
were comparable in CALR and JAK2-mut pts (2.0 vs 3.3%p-y,
p=0.21), while rates of RUX discontinuation (24.0 vs 16.1%p-y,
p=0.009) and allogenic transplantation (ASCT) (8.9 and 3.4%p-y,
p<0.001) were higher in CALR-mut pts. Overall survival (OS) at 5
ys was 63.7% and 69.1% in CALR-mut and JAK2-mut pts, respec-
tively. In multivariate analysis, predictors of worse OS in CALR-
mut pts were BL cytopenia (HR: 2.3; p=0.04) and large
splenomegaly (HR: 2.2; p=0.05). Event-free survival (EFS, including
death, LT, and RUX discontinuation) was 20.2% and 42.6% in CALR
and JAK2-mut pts (p=0.02). In transplant-age MF pts, CALR muta-
tions were associated with significant BL clinical burden, higher rates
of RUX discontinuation, and poorer EFS, with increased use of
ASCT compared to JAK2-mut pts. In CALR-mut pts, BL cytopenia
and large splenomegaly correlated with lower OS, suggesting more
personalized therapy in these pts. These data will serve as a reference
for clinical results with alternative drugs in CALR-mut pts.
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Background. Thromboembolic events represent the most com-
mon cause of morbidity and mortality in myeloproliferative neo-
plasms (MPN). Natural language processing is a branch of machine
learning involving computational interpretation and human language
analysis. CogStack is an information extraction architecture incor-
porating structured and unstructured electronic health record (EHR)
components.

Aims and Methods. We aimed to employ a machine-learning
approach to determine the prevalence and impact of cardiovascular
risk factors upon thrombotic events during follow-up. Data extracted
from CogStack was processed by a medical concept annotation
toolkit (MedCAT).

Results. We evaluated data from 360 polycythaemia vera (PV)
and 560 essential thrombocythaemia (ET) patients seen at Guys’ and
St Thomas NHS Foundation Trust (GSTT) between 2005 and April
2023, including 24,155 individual EHR documents. In ET, hyperten-
sion (HTN) was the most prevalent comorbidity, identified in 21.3%
(119) of patients, followed by hypercholesterolemia (9.6%), while,
overall, 20% (112) experienced a thrombotic event. This included
thrombosis not otherwise specified (NOS) in 8% (45), cerebrovas-
cular accident (CVA) in 7.7% (43), and myocardial infarction (MI)
in 3.6% (20). HTN was also the most identified condition in PV, seen
in 23.1% (83) of patients. In PV, thrombosis NOS was observed in

19.4% (70), CVA in 14.2% (51), venous thromboembolism (VTE)
in 23.3% (84) and MI in 3.1% (11). Overall, 35% (126) of cases had
a thrombotic event. Comparing the two cohorts, a significantly
greater frequency of events was observed in PV patients for CVA
(p=0.002), portal vein thrombosis, and VTE (both p<0.001) when
compared to those with ET (Table 1). ET patients with HTN were
more likely to have CVA (p=0.032) and VTE than those without
(p=0.021). Similarly, PV patients with HTN were more likely to de-
velop CVA (p=0.004). On multivariate analysis, HTN was confirmed
to increase the risk of any type of thrombotic event in both ET and
PV cohorts (OR 2.5; 95% CI 1.5-4.2; p<0.001 in ET, and 1.5; 95%
CI 1.1-2.8; p<0.016 in PV).

Conclusions. We describe a novel machine learning approach to
assess cardiovascular comorbidities in patients with MPN, allowing
big data analysis. We provide a rare ‘real-world’ report on the preva-
lence of comorbidities in this group, confirming increased CVA and
VTE in patients with HTN and a significantly higher risk of throm-
botic events in patients with a diagnosis of PV when compared with
ET.

Table 1.
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Ropeginterferon alfa-2b (Ropeg) emerges as a novel, long-lasting
mono-pegylated IFN approved in Italy for treating polycythemia vera
(PV) in adult patients without symptomatic splenomegaly and reim-
bursed for PV patient intolerant to hydroxyurea (HU), women of
childbearing potential, and individuals with a history of skin cancer
(SC). Ropeg proved effective and safe in phase 3 trials, but more
data is needed to understand its real-world use. The study collected
clinical data to assess the safety and efficacy of Ropeg in PV patients
across five hematological centers in Campania. Ropeg was adminis-
tered as per the data sheet, complete hematological response (CHR)
was evaluated according to ELN criteria. Additionally, HCT, PLT,
WBC and molecular responses were analyzed separately. A total of
47 PV patients were enrolled, with a median age at Ropeg start of
60 years (range 28-90), and 70% (33/47) were male. Thirty patients

 

Type of thrombosis 
ET  

(560 patients) 
n (%) 

PV 
(360 patients) 

n (%) 
p 

Deep venous thrombosis 8 (1.4) 10 (2.8) 0.15 
Pulmunary embolism 10 (1.8) 10 (2.8) 0.314 

Myocardial infarction 20 (3.6) 11 (3.1) 0.673 

Cerebrovascular accident 43 (7.7) 51 (14.2) 0.002 
Portal vein thrombosis 7 (1.3) 18 (5) <0.001 
Cerebral venous thrombosis 6 (1.1) 1 (0.3) 0.177 
Thrombosis, NOS 45 (8) 70 (19.4) <0.001 
Venous thromboembolism 65 (11.6) 84 (23.3) <0.001 
Overall thrombotic events 112 (20) 126 (35) <0.001 
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switched from prior HU after a median time of 11.8 months (range
1-299), due to intolerance. Three patients also transitioned from rux-
olitinib, and one from peg-IFN. Ropeg was used as first-line therapy
for 3 women of childbearing age, 2 patients with prior SK, and 8
male patients who were intolerant to phlebotomies and declined HU.
The median time from PV diagnosis and Ropeg initiation was 45
months (range 1-345). In the year prior to starting Ropeg, the median
number of phlebotomies was 2 (range 1-5). The median time on
Ropeg was 12 months (range 1-21), with the median starting dose
being 125 mcg every two weeks (range 50-150). CHR rate as well
as HCT, PLT and WBC response increased over treatment (Figure
1). At 12 months CHR rate was 64.7% for the 17 evaluable patients,
all but one had JAK2V617F allele burden reduction. Ten patients
(21.2%) required additional phlebotomy sessions. Three patients had
grade 1 liver function test increases, which resolved after dose re-
duction, and one patient developed autoimmune thyroiditis without
discontinuing treatment. After three months, four patients discontin-
ued Ropeg for the following reasons: suspected Ropeg-related de-
pression, gastrointestinal bleeding, worsening splenomegaly,
autoimmune disease; one patient died from an unrelated cause. Our
findings indicate that Ropeg is generally well-tolerated and shows
improvements in hematologic parameters. Although some response
rates may vary, the overall trend is positive, with several measures
reaching complete or near-complete response over time.

Figure 1.
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Introduction. Pelabresib (PELA), an investigational, oral, small
molecule, BET inhibitor, is being evaluated in the Phase 3 MANI-
FEST-2 study (NCT04603495) in combination with Janus kinase in-
hibitor (JAKi) ruxolitinib (RUX), vs placebo (PBO) + RUX, in
JAKi-naïve pts with myelofibrosis (MF). Results show potential of
PELA+RUX to improve the four hallmarks of MF, with significantly
reduced splenomegaly, improved symptom score, improved anemia,
and reduced bone marrow (BM) fibrosis at Week (W)24.

Figure 1.

Methods. Mutational analyses were conducted from peripheral
blood samples by NGS. NF-κB–regulated proinflammatory cytokine
(CK) levels were measured by bead-based multiplex assay from
plasma. Reticulin fiber density (RFD), CD61+ megakaryocytes
(MKs), and CD71+ erythrocyte progenitor cells (EPCs) were as-
sessed by digital pathology.

Results. In total, 41.3% (19/46) vs 37.8% (14/37) of pts treated
with PELA+RUX vs PBO+RUX had ≥20% JAK2 variant allele frac-
tion (VAF) reduction at W48. JAK2 VAF reduction was associated
with the primary endpoint SVR35 response (≥35% spleen volume
reduction from baseline [BL]; p<0.001) at W24. A greater reduction
in CK levels was observed with PELA+RUX vs PBO+RUX at W24
(-33.9% [CI -36.5, -31.1] vs -20.8% [CI -23.7, -17.9]; p<0.001), and
decreased CK levels were associated with SVR35 (p<0.001) and
TSS50 responses (≥50% reduction in total symptom score from BL;
p=0.005). Greater reductions in RFD (-5.2 arbitrary units [CI -6.9, -
3.5] vs -1.0 [CI -6.6, -1.7]; p<0.001) and in MK density (-54.5
cells/mm2 [CI -70.8, -38.3] vs -27.4 cells/mm2 [CI -42.9, -11.9];
p=0.012) were seen in PELA+RUX vs PBO+RUX at W24. An in-
crease in EPC proportions from BL was observed with PELA+RUX
vs a decrease with PBO+RUX (11.4% [CI -2.4, 27.2] vs -9.8% [CI -
20.6, 2.5]; p=0.019) (Figure 1A). Pts who did not require RBC trans-
fusions showed a greater increase in the proportion of EPCs at W24
(Figure 1B).

Conclusions Results from the MANIFEST-2 study indicate a po-
tential for PELA to enhance clinical responses to RUX by further re-
ducing JAK2 VAF levels and decreasing NF-κB–regulated CKs. The
latter was associated with SVR35 and TSS50 responses.
PELA+RUX resulted in improvement of the BM microenvironment.
EPC increase was associated with amelioration of anemia. This cor-
relation suggests that PELA+RUX could lead to more profound and
durable clinical responses in pts with MF.

The development of pelabresib was funded in part by the
Leukemia and Lymphoma Society.
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ITALIAN REGISTRY ON ACTIVE ADULT IMMUNE THROMBOCY-
TOPENIA (ITP) - GIMEMA ITP0918 STUDY: A GENERAL SNAP-
SHOT WITH A FOCUS ON TREATMENTS BEFORE AND AFTER
THE INTRODUCTION OF TPO-RA

G. Carli1, L. Ghiotto2, V. De Stefano3, E. Rossi3, S. Mangone3, 
N. Vianelli4, M. Venturi4, S. Cantoni5, A. Borchiellini6, F. Valeri6, 
V. Carrai7, S. D’angelo7, C. Santoro8, E. Baldacci8, M. Carpenedo9,
A. Ricco10, W. Barcellini11, B. Fattizzo11, F. Zaja12, E. Lucchini12, 
U. Consoli13, V. Innao13, G. Gaidano14, A. Patriarca14, F. Pane15, 
C. Giordano15, S. Siragusa16, M. Napolitano16, V. Pavone17, 
S. Sibilla17, E. Rivolti18, A. Poloni19, D. Lame19, G.M. Podda20, 
B. Clerici20, C. Bosi21, D. Lazzarotto22, M. Crugnola23, O. Mulas24,
G. Caocci24, P. Gresele25, F. Paciullo25, F. Ferrara26, F. Paoloni27, 
A. Rughini27, E. Crea27, P. Fazi27, F. Rodeghiero2

1Divisione Ematologia, Ospedale “S. Bortolo”; 2Fondazione Prog-
etto Ematologia; 3Sezione di Ematologia, Dipartimento di Scienze
Radiologiche ed Ematologiche, Università Cattolica, Policlinico “A.
Gemelli” IRCCS; 4Istituto di Ematologia “L. e A. Seragnoli”-Poli-
clinico “S. Orsola Malpighi”, Università degli Studi di Bologna;
5Dipartimento di Ematologia e Oncologia, Niguarda Cancer Center,
Azienda Socio Sanitaria Territoriale Ospedale Niguarda; 6Centro di
Riferimento Regionale Malattie Emorragiche e Trombotiche dei
Pazienti Adulti, Ematologia U; 7SOD Ematologia, Azienda Os-
pedaliero Universitaria Careggi; 8Ematologia, Azienda Ospedaliero
Universitaria Policlinico Umberto I; 9U. O Ematologia ASST
Fatebenefratelli-Sacco e UO Ematologia IRCCS Fondazione Os-
pedale San Gerardo dei Tintori di Monza; 10UOC Ematologia con
trapianto-Azienda Ospedaliero Universitaria Policlinico; 11UOC On-
coematologia, Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico; 12UCO Ematologia, Azienda Sanitaria Universitaria
Giuliano Isontina; 13UOC Ematologia, PO Nesima, ARNAS
“Garibaldi”; 14Ematologia, Dipartimento di Medicina
Traslazionale, Università del Piemonte Orientale e AOU Maggiore
della Carità; 15UOC di Ematologia e Trapianto del Midollo Osseo,
Azienda Ospedaliera Universitaria “Federico II”; 16UO di Ematolo-
gia, Dipartimento Pro. Mi. Se, UniPa; 17UOC Ematologia e TMO,
AO “Card. G. Panico”; 18Dipartimento di Ematologia, Azienda
Unità Sanitaria Locale (AUSL), IRCCS di Reggio Emilia; 19Clinica
di Ematologia, Università Politecnica Marche-AOU delle Marche;
20U. O. Medicina Generale II, ASST San Paolo e Carlo, Polo San
Paolo; 21Dipartimento di Oncologia-Ematologia, Azienda USL Os-
pedale di Piacenza; 22Ematologia e Trapianto di Cellule Staminali,
Azienda Sanitaria Universitaria Friuli Centrale (ASUFC), Pres. Osp.
Univ. Santa Maria della Misericordia; 23Unità Operativa Ematologia
e CTMO - Azienda Ospedaliero Universitaria di Parma; 24SC Ema-
tologia e CTMO, Ospedale Businco, ARNAS “G. Brotzu”; 25Medic-
ina interna e cardiovascolare - centro emostasi e trombosi; 26Azienda
Ospedaliera di Rilievo Nazionale “A. Cardarelli”; 27Fondazione
GIMEMA Onlus, Italy

Background. Registry studies are an important source of real-
world clinical and patient-reported data. Italian registry on active
adult ITP aims to produce a dynamic picture of disease natural his-

tory and therapeutic management of patients. This analysis focused
on therapeutic choices analyzed by ITP phase.

Methods. From October 2018 to April 2024 26 hematological
centers in Italy joined the Registry, sequentially recruiting adults with
primary ITP (pITP) on active treatment at the time of enrollment:
initiating a 1st line (group A) or modifying a previous treatment
(group B) or on ongoing treatment (group C). Historical data are ret-
rospectively collected at study entry and prospectively at annual vis-
its, using REDCap. The study is sponsored by GIMEMA Foundation
(Rome). Data collection and analysis are performed by Hematology
Project Foundation (Vicenza).

Results. On April 15, 2024, 971 patients were recruited, of which
892 were evaluable for the analysis: 130 (14.6%) in group A and 762
(85.4%) in group B+C. Median time from diagnosis to enrollment
was 3.9 yrs. Median age at diagnosis and at enrollment was 52 and
62 yrs respectively. Male were 384 (43%) and female were 508
(57%). Median platelet count was 95x109/L at enrollment and
19x109/L at diagnosis. At entry, 152 (91 A and 61 B+C) patients were
newly diagnosed ITP, approximately 40% of whom required a 2nd
line therapy; in these patients, most common 2nd line therapy was
eltrombopag (57%), followed by romiplostim (18%) and rituximab
(12%). 93 and 647 patients were in persistent or chronic phase of
ITP at baseline, respectively. Median duration of ITP at study entry
was 7 mo for persistent ITP patients and 81 mo for chronic ones. Me-
dian previous lines of therapy was 2. In patients treated before 2010,
most prescribed 2nd line treatment was splenectomy (53%) followed
by rituximab (25%) and azathioprine (9%). In those diagnosed after
2010, most prescribed 2nd line treatment was eltrombopag (62%)
followed by romiplostim (14%) and rituximab (9%). Splenectomy
was performed in 118 (12%) patients, 55 (47%) before 2010 and 63
(53%) after 2010 (23 in the last 5 yrs).

Conclusion. The Italian ITP registry represents the most impor-
tant experience of real-life multicenter data in Italy on adult patients
with active ITP. It captured the change in therapy management, high-
lighting an increasingly early use of TPO-RA. Splenectomy emerges
as a valid therapeutic option still used in current clinical practice.
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HYPERCOAGULABILITY AND INFLAMMATORY BIOMARKERS
PREDICT THE DISEASE PROGRESSION OF PATIENTS WITH
NON-SMALL CELL LUNG CANCER (NSCLC): A PROSPECTIVE
COHORT STUDY

P. Gomez Rosas1,2, M. Marchetti1,3, L. Russo1, C. Verzeroli1, 
S. Gamba1, C. J. Tartari1, S. Bolognini1, C. Ticozzi1, F. Schieppati1,
R. Sarmiento4, L. Celio5, G. Masci6, C. Tondini7, F. Petrelli8, 
F. Giuliani9, A. D’alessio10, F. De Braud5, A. Santoro6, G. Gasparini4,
R. Labianca11, A. Falanga3, Hypercan Investigators

1Department of Immunohematology and Transfusion Medicine, Hos-
pital Papa Giovanni XXIII; 2Cardiovascular Research Institute
Maastricht (CARIM), Maastricht University Medical Center; 3School
of Medicine and Surgery, University of Milano Bicocca; 4Oncology
Unit, Hospital San Filippo Neri; 5Oncology Unit, IRCCS National
Cancer Institute; 6Oncology Unit, IRCCS Humanitas Research Hos-
pital; 7Oncology Unit, Hospital Papa Giovanni XXIII; 8Oncology
Unit, Hospital Treviglio-Caravaggio; 9Oncology Unit, IRCCS Can-
cer Institute Giovanni Paolo II; 10Medical Oncology and Internal
Medicine, Policlinico San Marco; 11Fondazione ARTET, Italy

Background. NSCLC is a highly prevalent tumor with a poor
outcome that calls for new prognostic tools. We have previously
demonstrated that hypercoagulability and inflammatory biomarkers
might be useful in evaluating tumor outcomes in breast cancer pa-
tients.
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Aim. To determine if hypercoagulable and inflammatory bio-
markers can predict 6-month disease progression (DP) in patients
with advanced NSCLC.

Methods. We analyzed a cohort of NSCLC patients enrolled in
the HYPERCAN study (ClinicalTrials.gov ID#NCT02622815). The
patients were followed from enrollment, before beginning
chemotherapy, up to DP. Blood samples were collected at enrollment
and analyzed for complete blood cell count, fibrinogen, factor VIII
(FVIII), D-dimer, and prothrombin fragment 1+2 (F1+2) levels.

Results. 719 patients (489M/230F, median age: 66 years) with a
new diagnosis of advanced NSCLC (568 metastatic and 151 locally
advanced) were analyzed. Within 6 months, we recorded a cumula-
tive incidence of DP of 38% in a median time of 144 days (55-180).
At enrollment, patients who developed DP had significantly higher
levels of leukocytes, D-dimer, FVIII, and fibrinogen than patients
who remained DP-free. By multivariable analysis, corrected for age
and sex, leukocyte count, D-dimer, and fibrinogen levels were iden-
tified as independent risk factors for DP. Based on the coefficients
of the 3 biomarkers, we generated a continuous risk score (AUC
0.603, p<0.001) able to stratify the patients in a high vs low risk of
DP. By Kaplan Meier, the 6-month cumulative incidence of DP was
59% (IC 95% 53-64%) vs 30% (IC 95% 22-38%) in the high vs low-
risk category HR 2.21 (IC95% 1.65-2.97; log-rank p<0.001).

Conclusions. This study demonstrates the utility of
prechemotherapy hypercoagulation and inflammatory biomarkers in
developing a prognostic score for NSCLC patients, which classifies
patients into risk categories for DP. Upon external validation, clini-
cians may use the score to identify patients requiring more frequent
surveillance and intensive therapy.
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ITALIAN REAL-WORLD EXPERIENCE WITH THE USE OF FO-
STAMATINIB IN ADULT PATIENTS WITH CHRONIC IMMUNE
THROMBOCYTOPENIA

E. Lucchini1, N. Vianelli2, U. Consoli3, G. Carli4, V. Carrai5, 
M. Carpenedo6| V. De Stefano7| G.Gaidano8, F. Palandri2, G. Auteri9,
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F. Pane17, S. Galimberti18, V. Pavone19, A. Poloni20, F. Buccisano21,
M. Musso22, P. Fazi23, F. Paoloni23, L. Gorreo Renzulli23, F. Zaja24
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pedale San Bortolo, ULSS8 Berica; 5Azienda Ospedaliero
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Rossi; 17AOU Federico II, UOC Ematologia e Trapianti di midollo;
18Dipartimento di Medicina Clinica e Traslazionale, UO Ematologia,
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Vergata-Università di Tor Vergata; 22Hematology Unit, Ospedale “La
Maddalena”; 23GIMEMA Foundation; 24Department of Medical,
Surgical and Health Services, University of Trieste, Italy

The results of FIT-1 and FIT-2 trials in adult patients (pts) with
chronic immune thrombocytopenia (cITP) showed an initial response
rate of 43% and a stable response rate of 18% to Fostamatinib (F), with
approximately 25% of pts that received treatment for at least 6 months.
The aim of this study was to evaluate in a real-world setting the impact
of F in adult pts with refractory cITP treated in Italy. We performed a
retrospective multicenter observational study that included consecutive
cITP pts who received at least one dose of F outside clinical trials be-
tween October 1st, 2021 and April 1st, 2023. The primary endpoint of
the study, as a possible surrogate of both efficacy and safety, was the
proportion of pts who received F for at least 6 months. 91 pts were en-
rolled from 20 Italian centers, 59% female, median age 63 years (21-
86). 4 pts had secondary ITP (APS 3, SLE 1). 

Table 1.

Median time from ITP diagnosis to F treatment was 7 years; 82%
of pts previously received 3 or more lines of therapy. 57% received
more than a TPO-RAs and 23% underwent splenectomy. At the time
of this analysis 89/91 pts are evaluable for efficacy. 34 (38.2%) and
30 (33.7%) pts experience response (R) or complete response (CR)
to F according to IWG criteria; R and CR were achieved within
month 3 of therapy in 60 pts and from month 4 to 6 in 4. At months
6 the proportions of pts in R, CR, no response and loss of response
was 16 (22%), 18 (25%), 38 (53%), respectively. At the time of data
cut-off, the median duration of treatment was 3.7 months (range 0.5-
19.4) and the projected Kaplan-Meyer 6 and 12-month proportion of
pts still receiving F was 40% and 28%. During the period of treat-
ment 69 pts (78%) required to increase F to 150 mg bid. Table 1 sum-
marizes the safety profile. 59 adverse events were reported in 38 pts,
mostly (76%) grade 1-2, 31 (52%) F-related. One single venous
thrombotic event occurred in a pt who interrupted F 5 months before
the event. Five pts discontinued F due to side effects: severe neu-
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tropenia 1, transaminitis 1, diarrhea 2, hypertension 1. This Italian
experience indicates F as an active and safe salvage treatment for
heavily pretreated refractory cITP pts. F was used in most cases as
fourth or further line of treatment, after failing TPO-RAs. Our results
show that a significant proportion of pts (47%) benefit from F after
6 months suggesting that this treatment may be considered a man-
ageable and effective therapeutic option in the real-world practice.

C060

MULTICENTRIC REAL-WORLD EXPERIENCE OF AVATROMBO-
PAG USE FOR THE TREATMENT OF PATIENTS AFFECTED BY
CHRONIC ITP FROM FIVE ITALIAN HEMATOLOGY UNITS

C. Giordano1, M. Troiano2, E. Rossi3, D. Mazzoni3, P.R. Scalzulli4,
L. Mettivier5, E. Vatiero2, C. Selleri5, F. Pane1, F. Frigeri2

1Dipartimento di Medicina clinica e Chirurgia, Unità di Ematologia,
AOU Federico II; 2UOC Ematologia, AORN Sant’Anna e San Se-
bastiano; 3Sezione di Ematologia, Dipartimento di Scienze radio-
logiche ed ematologiche, Università Cattolica, Policlinico A. Gemelli
IRCCS; 4UOC Ematologia Fondazione Casa Sollievo della Sof-
ferenza San Giovanni Rotondo; 5UOC Ematologia e Trapianto di
cellule staminali emopoietiche AOU San Giovanni di Dio e Ruggi
D’Aragona, Italy

Introduction. Chronic immune thrombocytopenia (ITP) is a
bleeding disorder characterized by a persistently low platelet count
that lasts for 12 months or longer despite treatment. Initial treatment
for ITP typically includes corticosteroids or intravenous im-
munoglobulins (IVIG) to increase platelet counts and reduce the risk
of bleeding. If these first-line therapies are not effective or if the pa-
tient experiences side effects, second-line therapies may be consid-
ered. These can include Thrombopoietin receptor agonists (TPO-RA)
such as Romiplostim, Eltrombopag or Avatrombopag, Rituximab,
other immunosuppressive agents like azathioprine, mycophenolate
mofetil, or cyclosporine. Splenectomy is typically considered a last
resort when other treatments have failed or are not tolerated.

Aim of the study. To evaluate the efficacy and safety of Ava-
trombopag in patients (Pts) with chronic ITP with or without prior
exposure to other TPO-RAs

Results. 57 ITP pts treated with Avatrombopag were collected
from 5 Italian Hematology Units. Median age at start of treatment
was 60.8 years (range 20.3-92.3) with a prevalence of females (32
pts, 56.1%). Patients received a median of 3 (range 0-10) previous
therapies and 43 (75.4%) was previously exposed to at least one other
TPO-RA. At start of treatment, median platelet counts (evaluated on
54 pts) were 11000/mmc (range 2000-50000). 3 more pts switched to
Avatrombopag for intolerance to other TPO-RA, without a washout
time and had a platelet basal count > 90000/mmc. The median time
to platelet counts > 50000/mmc (evaluated on the 54 pts who started
with low counts) was 27 days (range 3-456). At a median follow-up
of 4.9 months (range 0.3-14.6), 40 pts (70.2%) are still on treatment
with a median platelet counts of 96000 (range 13000-403000).
Thrombotic and hemorrhagic events were observed in 4 (7%) and 5
(8.8%) pts, respectively but only in 3 cases cause treatment discon-
tinuation. Only 4 deaths were observed (1 COVID infection, 1 acute
renal failure, 1 subdural hematoma and 1 unrelated death).

Conclusions. To our knowledge, this is the first large Italian real-
world experience reported for Avatrombopag treatment in ITP pa-
tients. Our data confirmed the high effectiveness of this kind of
therapy even in heavily pretreated pts also with previous exposure
to 1 or 2 TPO-RAs. The safety profile was acceptable with few ad-
verse events (thrombotic and hemorrhagic included) causing discon-
tinuation. Of course, more data and a longer follow-up are needed to
evaluate the duration of response.

Myeloma and monoclonal gammopathies II

C061

IBERDOMIDE MAINTENANCE AFTER AUTOLOGOUS STEM-
CELL TRANSPLANTATION IN PATIENTS WITH NEWLY 
DIAGNOSED MULTIPLE MYELOMA: AN UPDATE FROM THE
PHASE 2 EMN26 STUDY

M. D’Agostino1, F. Gay1, C. Touzeau2, E. Terpos3, A. Perrot4, 
S. Bringhen5, M. De Ruijter6, L. Pengue7, P.A.F. Geerts8, 
E. Katodritou9, N. Pescosta10, S. Mangiacavalli11, R. Wester12, 
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Città della Salute e della Scienza di Torino, University of Torino;
6Amsterdam UMC, Department of Hematology; 7Hematology Unit,
AOU Careggi; 8Isala Klinieken; 9Department of Hematology,
Theagenion Cancer Hospital; 10Reparto Ematologia e TMNO, Os-
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Erasmus MC Cancer Institute; 13University Hospital, Hôpital
Hautepierre; 14S. C. di Oncoematologia, A. O. Santa Maria di Terni;
15Department of Hematology, ASST Spedali Civili di Brescia; 16Ema-
tologia e Terapie cellulari, IRCCS Ospedale Policlinico San Mar-
tino; 17AOU delle Marche; 18IRCCS Azienda
Ospedaliero-Universitaria di Bologna, Seràgnoli Institute of Hema-
tology, and the Department of Medical and Surgical Sciences,
Bologna University School of Medicine; 19Albert Schweitzer hospital;
20Centre Hospitalier Universitaire Bordeaux; 21European Myeloma
Network (EMN) - Italy; 22Amsterdam UMC, Vrije Universiteit Ams-
terdam, Department of Hematology, Cancer Center Amsterdam

We previously showed that maintenance treatment with iberdo-
mide improves post-transplant response in newly diagnosed multiple
myeloma (MM) patients (pts), with a manageable safety profile. Here
we report a longer follow-up including the first data from the 0.75
mg iberdomide cohort. The EMN26 study enrolled MM pts aged ≥18
years, who had achieved ≥PR after induction therapy with PIs plus
IMiDs followed by 1 or 2 ASCT ± consolidation, into one of 3 dif-
ferent cohorts: iberdomide 0.75, 1.0, or 1.3 mg (on days 1–21 of each
28-day cycle; 40 pts in each cohort). The primary outcome was re-
sponse improvement; secondary outcomes included conversion from
MRD positivity to negativity (NGF, 10-5 sensitivity), safety, and PFS.
At data cut-off (2-2-2024), 40 pts were enrolled in each of the 3 co-
horts. Median follow-up was 8.4, 21.1, and 18.3 months for the 0.75,
1.0, and 1.3 mg cohorts, respectively (the 0.75 mg was added later).
Baseline characteristics were well balanced among the 3 cohorts.
Median age of these 120 pts was 59 years, and 54% were male. At
diagnosis, 31% of pts presented with R-ISS 1, 57% with R-ISS 2,
and 12% with R-ISS 3. High risk [del(17p), t(4;14), and/or t(14;16)]
was present in 21%. All pts received PI/IMiD-containing induction
(with also daratumumab in 53%). Quadruplet induction was more
frequently used in the 0.75 mg cohort (88%) vs the other 2 cohorts
(35% and 38%). Double ASCT was administered to 17% and post-
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ASCT consolidation to 21%. After 6 cycles, substantial response im-
provements were observed in 66% (90% CI 50–79%) of pts in the
0.75 mg, 32% (90% CI 19–48%) in the 1.0 mg, and 41% (90% CI
26–57%) in the 1.3 mg cohorts (Figure 1). Response improvement
during cycles 1–12 increased to 47% and 59% in the 1.0 and 1.3 mg
cohorts, respectively (too early to evaluate for 0.75 mg cohort). Con-
version from MRD positivity to negativity occurred in 30%, 32%,
and 53% of pts in the 0.75 mg, 1.0 and 1.3 mg cohorts (overall 39%).
12-month PFS was 95%, 87%, and 90%, respectively. The most com-
mon grade (G)≥3 AEs during cycles 1–12 were neutropenia (42% in
the 1.0 mg and 52% in the 1.3 mg cohorts) and infections (15% and
10%). In the 0.75 mg cohort, during cycles 1–6, G≥3 neutropenia
occurred in 30%, and G≥3 infections in 2%. There were no G≥3 AEs
of thrombocytopenia, anemia, diarrhea, or VTE. Only 1 pt (0.8%)
developed G≥3 neuropathy.

Iberdomide maintenance showed a favorable safety profile and
superior response improvement, as compared with lenalidomide.

Figure 1.
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DARATUMUMAB (DARA)/BORTEZOMIB/LENALIDOMIDE/DE-
XAMETHASONE (D-VRD) WITH D-R MAINTENANCE (MAINT)
IN TRANSPLANT-ELIGIBLE (TE) NEWLY DIAGNOSED MYE-
LOMA (NDMM): ANALYSIS OF PERSEUS BASED ON CYTOGE-
NETIC RISK

M. Offidani1, M.A. Dimopoulos2, P. Sonneveld3, P. Rodriguez-
Otero4, H. Quach5, P.J. Ho6, M. Beksac7, C. Hulin8, E Antonioli9, 
X. Leleu10, S. Mangiacavalli11, A. Perrot12, M. Cavo13, A. Belotti14,
A. Broijl3, F. Gay15, R. Mina15, I.S. Nijhof16,17, N.W.C.J Van De Donk16,
E. Katodritou18, F. Schjesvold19, A.S. Balari20, L. Rosiñol21, 
M. Delforge22, W. Roeloffzen23, C. Driessen24, A. Vangsted25, 
H. Einsele26, A. Spencer27, R. Hajek28, A. Jurczyszyn29, S. Lonergan3,
Y. Liu30, J. Wang31, D. Vieyra31, E.M.J. Van Brummelen32, 
V. Vanquickelberghe33, A. Sitthi-Amorn31, C.J. De Boer32, 
R. Carson31, J. Bladé34, M. Boccadoro35, P. Moreau36

1Clinica di Ematologia, AOU Ospedali Riuniti di Ancona; 2National
and Kapodistrian University of Athens; 3Erasmus MC Cancer Insti-
tute; 4Department of Hematology, Cancer Center Clínica Universi-
dad de Navarra; 5University of Melbourne, St Vincent’s Hospital;
6Institute of Haematology, Royal Prince Alfred Hospital and Univer-
sity of Sydney; 7Ankara University; 8Department of Hematology,

Hôpital Haut Lévêque, University Hospital; 9Department of Hema-
tology, Careggi Hospital and University of Florence; 10University of
Poitiers, CHU and Inserm 1313; 11Hematology Division, IRCCS
Fondazione Policlinico San Matteo; 12CHU de Toulouse, IUCT-O,
Université de Toulouse, UPS, Service d’Hématologie; 13IRCCS
Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematolo-
gia “Seràgnoli”, Dipartimento di Medicina Specialistica, Diagnos-
tica e Sperimentale, Università di Bologna; 14Department of
Hematology, ASST Spedali Civili di Brescia; 15Division of Hematol-
ogy 1, AOU Città della Salute e della Scienza di Torino, and Depart-
ment of Molecular Biotechnology and Health Sciences, University
of Torino; 16Department of Hematology, Amsterdam University Med-
ical Center, Vrije Universiteit Amsterdam; 17Department of Hema-
tology, St Antonius Hospital; 18Department of Hematology,
Theagenion Cancer Hospital; 19Oslo Myeloma Center, Department
of Hematology, and KG Jebsen Center for B-cell Malignancies, Uni-
versity of Oslo; 20Hematology Department, Institut Català d’Oncolo-
gia - Hospitalet, IDIBELL, University of Barcelona; 21Hospital Clínic
de Barcelona, IDIBAPS; 22University of Leuven; 23University Med-
ical Center Groningen; 24Department of Medical Oncology and
Hematology, Cantonal Hospital St. Gallen; 25Department of Hema-
tology, Rigshospitalet; 26Department of Internal Medicine II, Uni-
versity Hospital Würzburg; 27Malignant Haematology and Stem Cell
Transplantation Service, Alfred Health-Monash University; 28De-
partment of Hematooncology, University Hospital Ostrava and Fac-
ulty of Medicine, University of Ostrava; 29Plasma Cell Dyscrasias
Center, Department of Hematology, Jagiellonian University Medical
College; 30Janssen Research & Development, LLC; 31Janssen Re-
search & Development, LLC; 32Janssen Research & Development,
LLC; 33Janssen Research & Development; 34Hospital Clínic de
Barcelona, Institut d’Investigacions Biomèdiques August Pi i Sunyer
(IDIBAPS), University of Barcelona, and GEM/PETHEMA;
35Myeloma Unit, Division of Hematology, University of Torino,
Azienda Ospedaliero-Universitaria Città della Salute e della Scienza
di Torino; 36Hematology Department, University Hospital Hôtel-
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In the primary analysis of the phase 3 PERSEUS study, DARA
SC + VRd induction/consolidation (ind/consol) and D-R maint im-
proved PFS and increased rates of deep and durable responses, in-
cluding MRD neg and sustained MRD neg, vs VRd ind/consol and
R maint in TE NDMM, regardless of cytogenetic risk status. We re-
port an expanded analysis of PERSEUS based on the presence of
HRCAs, including gain(1q21) and amp(1q21). TE pts with NDMM
were randomized 1:1 to D-VRd or VRd. Pts received up to six 28-
day cycles (4 pre-ASCT ind, 2 post-ASCT consol) of VRd (V 1.3
mg/m2 SC on Days [D] 1, 4, 8, 11; R 25 mg PO on D 1-21; d 40 mg
PO/IV on D 1-4, 9-12) and R maint (10 mg PO on D 1-28 until pro-
gressive disease [PD]). In the D-VRd arm, pts received DARA SC
(DARA 1,800 mg + recombinant human hyaluronidase PH20
[rHuPH20; 2,000 U/mL; Halozyme]) QW in Cycles 1-2, Q2W in Cy-
cles 3-6, and Q4W during maint until PD. Cytogenetic risk was as-
sessed by FISH and each level of risk was defined as per protocol or
per revised protocol. MRD-neg rate was defined as the percentage
of pts in the intent-to-treat population who achieved both ≥CR and
MRD neg. 709 pts were randomized (D-VRd, n=355; VRd, n=354).
At a median follow-up of 47.5 months, PFS favored D-VRd vs VRd
across all cytogenetic risk subgroups (Figure 1). Overall MRD-neg
rates (10–5) were higher with D-VRd vs VRd across subgroups: stan-
dard risk (77.3% vs 48.1%; P<0.0001), high risk (68.4% vs 47.4%;
P=0.0086), revised standard risk (75.3% vs 47.3%; P<0.0001), re-
vised high risk (73.1% vs 49.3%; P<0.0001), gain(1q21) (69.5% vs
46.5%; P=0.0086), amp(1q21) (85.7% vs 55.6%; P=0.0104), 1
HRCA (75.3% vs 50.0%; P=0.0002), and ≥2 HRCAs (66.7% vs
47.4%; P=0.1044). Rates of sustained MRD negativity (10–5) for
≥12 months were higher with D-VRd vs VRd across subgroups: stan-
dard risk (69.3% vs 31.2%; P<0.0001), high risk (48.7% vs 25.6%;
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P=0.0032), revised standard risk (66.1% vs 31.7%; P<0.0001), re-
vised high risk (59.2% vs 27.7%; P<0.0001), gain(1q21) (62.7% vs
29.6%; P=0.0002), amp(1q21) (71.4% vs 27.8%; P=0.0006), 1
HRCA (61.9% vs 28.2%; P<0.0001), and ≥2 HRCAs (51.5% vs
26.3%; P=0.0303). The addition of DARA SC to VRd ind/consol and
to R maint provided clinical benefit in terms of PFS and induced
higher rates of deep and sustained responses vs VRd ind/consol and
R maint across all cytogenetic risk subgroups. These results support
D-VRd ind/consol and D-R maint as a new SOC for TE NDMM, re-
gardless of cytogenetic risk status.

Figure 1.
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LONG-TERM FOLLOW-UP FROM THE PHASE 1/2 MAJESTEC-1
TRIAL OF TECLISTAMAB IN PATIENTS WITH RELAPSED/RE-
FRACTORY MULTIPLE MYELOMA
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versity of Pennsylvania; 5Winship Cancer Institute, Emory Univer-
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of Hope Comprehensive Cancer Center; 16University of Leuven;
17Janssen Research & Development; 18Janssen Research & Devel-
opment; 19Stanford University School of Medicine, USA

Teclistamab is the first approved BCMA×CD3 bispecific anti-
body for the treatment of pts with TCE RRMM, with weight-based
dosing and the longest study follow-up of any bispecific antibody.
Teclistamab has demonstrated rapid, deep, and durable responses in
the pivotal MajesTEC-1 study. Here we report the updated Ma-
jesTEC-1 study results with an extended follow-up. Pts received
teclistamab at the recommended phase 2 dose (once weekly (QW)
preceded by step-up dosing) with the option to switch to Q2W dosing
if a partial response or better after ≥4 cycles of therapy (phase 1) or
≥CR for ≥6 mo (phase 2) was achieved; pts not in ≥CR could switch
due to AEs or switch to less frequent dosing if demonstrating a con-
tinued response. The primary endpoint was ORR assessed by inde-
pendent review committee per IMWG 2016 criteria. AEs were
graded per CTCAEv4.03. CRS was graded per ASTCT guidelines.
All pts provided informed consent. At median follow-up (30.4 mo),
165 pts had received teclistamab at the RP2D. ORR was 63.0%, and
responses continued to deepen, with 46.1% achieving ≥CR. 85.7%
of MRD-evaluable pts were MRD negative. mDOR increased to 24.0
mo; mPFS and mOS improved to 11.4 and 22.2 mo, respectively. For
pts with ≥CR, mDOR, mPFS, and mOS were not yet reached, and
estimated 30-mo DOR, PFS, and OS rates were 60.8%, 61.0%, and
74.2%, respectively. Of the 38 pts who remain on treatment, 37 have
switched to a less frequent dosing schedule, all of whom maintained
responses. Hematologic AEs (any grade/grade 3/4) included neu-
tropenia (72%/65%), anemia (55%/38%), thrombocytopenia
(42%/23%), and lymphopenia (36%/35%). Infections occurred in
79% of pts (55% grade 3/4). Of grade 5 infections, 18/22 were due
to COVID-19, reflecting study conduct during the COVID-19 pan-
demic. Onset of new grade ≥3 infections generally decreased over
time, which aligned approximately with the median time of switch
to Q2W dosing. AEs leading to dose reduction or discontinuation
were infrequent. No new safety signals were reported. Teclistamab
continues to demonstrate deep and durable responses, including in
pts who switch to less frequent dosing. The safety profile of teclis-
tamab remains consistent with that of BCMA-targeted bispecific
therapies, with a notable decrease in new onset of severe infections
with time. © 2024 American Society of Clinical Oncology, Inc.
Reused with permission. This abstract was accepted and previously
presented at the 2024 ASCO Annual Meeting. All rights reserved.
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PROSPECTIVE FUNCTIONAL BONE DISEASE EVALUATION OF
NEWLY DIAGNOSED MULTIPLE MYELOMA WITH COMBINED
USE OF (18)F-FDG-PET/CT AND WHOLE-BODY DIFFUSION
WEIGHTED MAGNETIC RESONANCE

M. Talarico1,2, G. De Cicco1, P. Tacchetti2, L. Pantani2, K. Mancuso1,2,
I. Rizzello1,2, C. Sartor1,2, M. Iezza1,2, F. Bigi1,2, M. Puppi1,2, 
I. Sacchetti1,2, E. Manzato1,2, S. Masci1,2, R. Restuccia1,2, S. Barbato2,
V. Solli1,2, A. Cattabriga1,3, S. Brocchi3, C. Mosconi1,3, C. Nanni4, 
S. Fanti1,4, M. Cavo1,2, E. Zamagni1,2

1Dipartimento di Scienze Mediche e Chirurgiche, Università di
Bologna; 2IRCCS Azienda Ospedaliero-Universitaria di Bologna, Is-
tituto di Ematologia “Seràgnoli”; 3Department of Radiology, IRCCS
Azienda Ospedaliero-Universitaria di Bologna; 4Department of Nu-
clear Medicine, IRCCS Azienda Ospedaliero-Universitaria di
Bologna, Italy

Background. FDG-PET/CT is the most widely used imaging
technique to detect bone and extramedullary disease (EMD) in mul-
tiple myeloma (MM) and is recommended for response assessment
by IMWG. In clinical practice, PET/CT is usually associated to mag-
netic resonance imaging (MRI); addition of diffusion-weighted im-
aging sequences in the recently introduced whole body-MRI
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(WB-MRI) has further increased sensitivity and has been lately pro-
posed for response assessment by MY-RADS guidelines.

Methods. We herein present a prospective single-center study
aimed at comparing PET/CT and WB-MRI during diagnosis/staging
of smoldering MM (SMM) and newly diagnosed MM (NDMM) and
in defining treatment response in transplant-eligible (TE) and ineli-
gible (TI) patients (pts). Pts undergo both imaging techniques at base-
line (B) and prior to maintenance therapy (TE) or after 1 year of
treatment (TI). Secondary aims are to define the prognostic role of
the two techniques and to compare and validate imaging criteria (IM-
PeTuS and MY-RADS) in clinical practice.

Results. Between October 2022 and March 2024, 79 pts (25
SMM and 54 NDMM) underwent PET/CT and WB-MRI at B.
Among NDMM pts with CT-assessed bone disease (61%), WB-MRI
was positive in 100% and FDG-PET in 88%; in the remaining 39%
pts, WB-MRI was negative in 43% (none with PET-assessed focal
lesions, FLs) and positive in 57% (half with positive FDG-PET).
WB-MRI detected FLs and paraskeletal disease (PSD) in more pts
than FDG-PET (FLs:76% vs 54%,p=0.04; PSD:30% vs
20%,p=0.01); a slight concordance resulted in detecting diffuse dis-
ease (DD)(30% vs 46%,p=0.11,k=0.35). Presence of DD in WB-MRI
and PET/CT was related to R-ISS III (p=0.048 and 0.04); DD in WB-
MRI was also related to higher monoclonal protein concentration
(p=0.048) and higher percentage of marrow plasma cells (p=0.02).
Among SMM pts, FLs and DD detected by PET and WB-MRI were
similar (FLs:12% vs 4%,p=0.99; DD:16%). To March 2024, 11 pts
had imaging re-evaluation, with a concordance of 87.5% between
techniques.

Conclusions. Our data support combined use of PET/CT and
WB-MRI for MM staging at B; preliminary data also show a good
concordance in response assessment. Further expansion of study pop-
ulation and larger number of pts who have reached the post-treatment
timepoint are needed to properly define the role of WB-MRI vs
PET/CT at diagnosis and response assessment. Updated data with
extended follow-up and regarding response assessment will be pre-
sented at the meeting.
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INFLAMMATORY BIOMARKERS FOR THROMBOTIC RISK 
ASSESSMENT IN MULTIPLE MYELOMA PATIENTS ON
IMID/ACD38-BASED REGIMENS: INSIGHTS FROM 
A PROSPECTIVE OBSERVATIONAL STUDY

C. Botta, A.M. Corsale, E. Gigliotta, F. Di Fazio, C. Cammarata,
A. Rizzuto, M. Ingrascì, M. Speciale, C. Aquilina, M. Biondo, 
M. Mattana, S. Siragusa

Department of Health Promotion, Mother and Child Care, Internal
Medicine and Medical Specialties (PROMISE), University of
Palermo, Italy

Thrombosis is a common complication in multiple myeloma
(MM) patients exposed to immunomodulatory drugs (IMiDs). Nev-
ertheless, IMiDs like thalidomide (thal), lenalidomide (len), and po-
malidomide (pom) are essential in MM therapy and in combinations
with anti-CD38 monoclonal antibodies have shown unprecedent ef-
ficacy. However, the emergence of thrombotic complications (TE)
could significantly impact treatment outcomes by causing delays in
therapy administration. Understanding the mechanisms underlying
thrombosis in MM, the effects of IMiDs and anti-CD38 agents on
coagulation pathways, and the implementation of appropriate throm-
boprophylaxis strategies are crucial for managing thrombotic risks
in MM patients receiving these therapies. In this prospective study
conducted as part of the MMVision monoinstitutional observational
study, data was collected from 53 MM patients who started

IMiDs+anti-CD38 treatment between May 2021 and December
2022, with a median follow-up of 18 months. Among these patients,
36 received len and 15 thal in combination with daratumumab, and
2 received pom with isatuximab. Of these, 38 patients were in front-
line treatment, and all received thromboprophylaxis following cur-
rent guidelines, with 73% using aspirin (ASA). We observed 5 TE
cases (9.41%), with a median onset time of 48 days, effectively man-
aged with short-term low molecular weight heparin (LMWH) treat-
ment. Next, we analyzed 27 clinical and laboratory variables
demonstrating that low levels of B2 microglobulin, ferritin, serum
intact and free lambda light chains, as well as a low monocyte-to-
lymphocyte ratio, were significantly associated with TE occurrence
(Figure  1A). Notably, only 1 out of 5 patients with TE presented
lytic bone disease, indicating a potentially less systemic inflamma-
tory status and reduced benefit from the anti-inflammatory properties
of ASA. Furthermore, in 2 of the 5 TE patients, peripheral blood and
bone marrow plasma were examined, investigating 48 cytokines, and
compared with other MM patients or pre-malignant conditions
(MGUS and Smoldering MM). Interestingly, patients experiencing
TE exhibited significantly lower levels of M-CSF, SCLF-beta, and
MIP-1alpha, along with an increase in G-CSF (Figure  1B). These
findings highlight the diverse immune and inflammatory mecha-
nisms contributing to TE development in MM patients. Once exten-
sively validated, these findings could help identify patients who may
benefit more from anticoagulant therapy over antiplatelet therapy.

Figure 1.
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MYELOID CLONAL HEMATOPOIESIS AFFECTS OUTCOME IN
YOUNGER MANTLE CELL LYMPHOMA PATIENTS: UPDATED
RESULTS FROM THE FONDAZIONE ITALIANA LINFOMI
MCL0208 CLINICAL TRIAL
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17Hematology, Department of Biomedicine and Prevention, Univer-
sity Tor Vergata; 18enGenome; 19Hematology, Azienda Ospedaliera
SS Antonio e Biagio e Cesare Arrigo; 20Department of Translational
Medicine, University of Eastern Piedmont, Italy

Background. Accumulating evidence has shown that myeloid
clonal hematopoiesis (M-CH) of indeterminate potential may influ-
ence the clinical outcome of patients (pts) affected by lymphoma.
Only sparse data are available in mantle cell lymphoma (MCL), so
far, and a clear impact on clinical outcome has not been demon-
strated, yet. 

Aims. Here, we report a comprehensive analysis of baseline M-
CH mutational landscape in pts enrolled in the Fondazione Italiana
Linfomi (FIL) MCL0208 phase 3 trial (NCT 02354313), evaluating
lenalidomide maintenance vs observation after chemoimmunother-
apy and ASCT in untreated MCL pts ≤ 65 years. 

Methods. NGS mutational analysis was performed by the
TruSight Myeloid Panel in Ficoll-separated neutrophils from periph-
eral blood (PB) or bone marrow (BM) samples collected at baseline
and within 12 months of ASCT. Oncogenic mutations were called
down to 2% variant allele frequency (VAF). To avoid the bias of po-
tential contamination by tumor cells in specimens analyzed for CH,
mutations involving the most frequently mutated genes in MCL were
considered of myeloid origin only when VAF was ≥4 times the MCL
infiltration in the sample, as assessed by flow cytometry [Lewis et
al., 2020]. 

Results. Overall, 254/300 enrolled pts (85%) had a baseline sam-
ple available for CH analysis and 34 pts (13%) had at least one mu-
tation involving M-CH candidate genes (CH+ pts, Figure 1A), being
DNMT3A the most frequently mutated gene (17/254, 7%). After a

median follow-up of 7 years, the presence of large CHIP clones (i.e.
VAF ≥ 10%, n=8) predicted worse PFS (HR 2.93 [1.36-6.31],
p=0.006) and OS (HR 3.02 [1.21-7.55], p=0.018) compared to CH-
pts (Figure 1B,C). After applying propensity score adjustment for
baseline factors (age, gender, MIPI, Ki67, bulky, BM involvement
and blastoid subtype), pts affected by large CH clones still showed
shorter PFS (HR 2.27 [1.03-5.01], p=0.042) and a trend towards
worse OS (HR 1.87 [0.71-4.87], p=0.203) compared to CH- pts. Im-
portantly, at competing risks analysis M-CH large clones specifically
predicted for MCL progression (p<0.05). Finally, in pts with a paired
sample collected after ASCT (191/300, 60%), the global prevalence
of M-CHIP remained stable at 12% although CH clones showed vari-
able trajectories throughout follow-up. 

Conclusion. In conclusion, we provided the M-CH mutational
landscape at baseline in younger MCL pts and we showed for the
first time the unfavorable clinical impact of large CH clones on MCL
progression.

Figure 1.
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Background. Although front-line chemoimmunotherapy and
PET-guided radiotherapy consolidation allow a high cure rate in Pri-
mary Mediastinal B cell Lymphoma (PMBCL), about 10-20% of pa-
tients (pts) show early failure, with dismal prognosis. There is a lack
of large prospective studies about relapsed/refractory (R/R) pts’ out-
comes.

Aims. To determine the features of R/R PMBCL and outcomes
with salvage treatments in pre-CAR-T era by gathering multicentric,
Italian real-life data.

Methods. This is a retrospective cohort study of an unselected
population of adult PMBCL pts treated in 40 cancer centers affiliated
with the FIL group and diagnosed from 1/1/07 to 31/12/19. Out-
comes of the whole cohort were reported elsewhere (Iannitto ICML
2023); for RePrime study, only R/R pts were selected. Response was
defined according to Lugano classification.

Results. Among 931 registered pts, 34 relapsed (REL) and 95
showed disease progression (PD); 6 pts were excluded due to uncon-
firmed PMBCL after re-biopsy, while 12 pts were lost to follow up.
Thus, 111 R/R pts with available survival data were included in this
sub-study (81 PD, 30 REL). All pts received rituximab; most re-
ceived platinum-based chemo (DHAP, OXDHA, ICE or ESHAP, 73

pts, 65.8%) or anthracycline-based schemes (16 pts,14.4%); 2 pts re-
ceived CNS-directed therapy, 1 nivolumab and 1 CAR-T cells.
39/111 (35.1%, 27 PD, 12 REL) received ASCT consolidation in II
line. Beyond II line, 16 pts received ASCT, 16 anti PD-1 antibodies,
4 CAR-T cells, 3 allo-HSCT. After a median FU of 4.7 years (y), 3y-
overall survival (OS) of R/R pts was 46.6% (95%CI:36.9;56.0),
60.7% for relapsed vs 41.6% for refractory pts (p=0.09). Observed
OS was not impacted by baseline disease stage (p=0.488) or by type
of II line treatment (anthracycline vs platinum-based, p=0.267); how-
ever, pts receiving ASCT in II line showed better OS (72.7 vs 32.6%
at 3y, Figure 1). Survival benefit of ASCT pts was confirmed at land-
mark analysis at 6 months from REL/PD event (p=0.0024) and in
the subgroup of pts with early PD (<6 months from initial therapy).

Conclusions. In this large real world PMBCL cohort in the rit-
uximab era, the majority of R/R pts had dismal prognosis. Only 35%
pts with chemosensitive disease received ASCT in II line, showing
better OS; further analysis by a propensity score adjustment is un-
derway to limit the risk of indication bias in ASCT pts. Broader ac-
cess to anti PD1 and CAR-T is expected to improve pts survival.

Figure 1.

C068

DESCRIPTION OF A CLINICAL SCORE TO IDENTIFY PMBCL
PATIENTS AT HIGH RISK OF EARLY FAILURE AFTER RITUXI-
MAB-DOXORUBICIN BACK-BONE CHEMOIMMUNOTHERAPY.
A FIL REAL-WORLD STUDY WITH EXTERNAL VALIDATION

C.M. Improta1,2, M. Balzarotti3, T.P. Vassilakopoulos4, M. Martelli5,
P.L. Zinzani6,7, A. Tucci8, F. Cavallo9, S. Usai10, A. Guidetti11,
E. Ravano12, F. Merli13, B. Botto14, M. Pelosini15, C. Tecchio16,
M. Spina17, E. Derenzini18, S. Finotto19, A. Pinto20, M. Zanni21, 
R. Battistini22, S. Hohaus23, I. Dogliotti24, G. Gini25, V.R. Zilioli26, 
S. De Lorenzo27, A. Dodero11, B. Mola10 A. Broccoli28 A. Maggi29

C. Mannarella30 A. Chiarenza31 D. Pastore32 P. Musto33 C. Stelitano34

F. Di Raimondo35 N. Cascavilla36 N. Di Renzo37 M. Salerno38

R. Scalone39 L. Nassi40 A. Guarini41 C. Patti42 V. Polizzi43 G. Amato44

M. Bouzani45 S.G. Papageorgiou46 R. Gurion47 B. Ferhanoglu48

J. Apostolidis49 M. Michail50 G. Ciccone51,52 A. Evangelista51,52

A. La Porta53 A. Genua54 D. Mannina55 A. Re56 F. Lo Presti38

R.D. Calogero38 M. Musso57 A. Di Rocco58 U. Consoli38 E. Iannitto59

1Department of Biomedical Sciences, Humanitas University; 2IRCCS
Humanitas Research Hospital; 3Hematology Unit, IRCCS Humanitas
Research Hospital; 4Department of Hematology and Bone Marrow
Transplantation, National and Kapodistrian University of Athens,
Laikon General Hospital; 5UO Oncologia, Policlinico Umberto I -
Università La Sapienza; 6IRCCS Azienda Ospedaliero-Universitaria
di Bologna Istituto di Ematologia “Seràgnoli”; 7Dipartimento di
Scienze Mediche e Chirurgiche, Università di Bologna; 8Hematology,

56



51° Congress of the Italian Society of Hematology, Milano, Italy, September 23-25, 2024

ASST Spedali Civili; 9Division of Hematology and Stem Cell Trans-
plant Unit, AOU Città della Salute e della Scienza; 10SC Ematologia
e CTMO ARNAS G. Brotzu; 11Hematology, Fondazione IRCCS Isti-
tuto Nazionale dei Tumori; 12SC Ematologia ASST Grande Ospedale
Metropolitano Niguarda; 13Hematology Department, Azienda USL-
IRCCS of Reggio Emilia; 14SC Ematologia, AOU Città della Salute
e della Scienza; 15CUO Ematologia AOU Pisana; 16Department of
Engineering for Innovation Medicine, Section of Medicine and Bone
Marrow Trasplant Unit, Verona University; 17Division of Medical
Oncology, IRCCS Centro Di Riferimento Oncologico; 18Oncohema-
tology Division, IEO European Institute of Oncology IRCCS; 19On-
cologia 1 IRCCS Istituto Oncologico Veneto; 20National Cancer
Institute Fondazione G. Pascale IRCCS; 21Division of Hematology,
SS. Antonio e Biagio Hospital; 22AO San Camillo Forlanini UOC
Ematologia e Trapianto CSE; 23Fondazione Policlinico Universitario
Agostino Gemelli IRCCS; 24Division of Hematology 1 U, Department
of Biotechnology and Health Sciences, Università degli Studi di
Torino; 25Hematology Unit, AOU delle Marche-Università Politec-
nica delle Marche; 26Division of Hematology, ASST Grande Os-
pedale Metropolitano Niguarda; 27U. O. C. Ematologia e T. M. O.,
AORN “S. G. Moscati”; 28Istituto di Ematologia “Seràgnoli” Poli-
clinico S. Orsola Malpighi; 29Haematology, Ospedale S. G. Moscati;
30Hematology Unit, Ospedale Madonna delle Grazie; 31Division of
Hematology, Policlinico, Department of Surgery and Medical Spe-
cialties, University of Catania; 32Haematology, Ospedale A. Perrino;
33UO Ematologia con Trapianto, AOU Policlinico Consorziale;
34Hematology, Hospital of Reggio Calabria; 35UOC Ematologia,
Azienda Ospedaliera Universitaria Policlinico San Marco; 36Casa
Sollievo Della Sofferenza IRCCS; 37Haematology, Ospedale V. Fazzi;
38UOC Ematologia ARNAS Garibaldi; 39Clinica Oncologica La
Maddalena; 40Hematology, Careggi Hospital and University of Flo-
rence; 41UOC Ematologia ad indirizzo Oncologico, IRCCS Istituto
Tumori “Giovanni Paolo II”; 42Division of Hematology 1, Azienda
Ospedali Riunita Villa Sofia-Cervello; 43Ematologia La Maddalena;
44UO Ematologia, Istituto Oncologico del Mediterraneo; 45Depart-
ment of Hematology and Lymphoma, Evangelismos General Hospi-
tal; 46Second Propedeutic Department of Internal Medicine, National
and Kapodistrian University of Athens, ATTIKON General Hospital;
47Department of Hematology, Rabin Medical Center; 48American
Hospital; 49Department of Adult Hematology & Stem Cell Transplan-
tation, Lymphoma Program, King Fahad Specialist Hospital; 50Bank
of Cyprus Oncology Center; 51SSD Epidemiologia Clinica e Valuta-
tiva, AOU Città della Salute e della Scienza; 52CPO Piemonte; 53Uf-
fici Studi Fondazione Italiana Linfomi; 54UO Oncoematologia
Azienda Ospedaliera Santa Maria Terni; 55SC Ematologia, Azienda
Ospedali Riuniti Papardo; 56UC Hematology, ASST Spedali Civili di
Brescia; 57Division of Onco-Hematology and Stem Cell Transplan-
tation, Clinica La Maddalena; 58Department of Traslational and Pre-
cision Medicine, Sapienza University of Rome; 59Hematology and
Stem Cell Transplantation Unit, La Maddalena Cancer Center, Italy

Primary mediastinal B-cell lymphoma (PMBCL) is an aggressive
lymphoma typical of young adults that represents a significant clin-
ical challenge in the relapsed/refractory setting. Approximately 10-
20% of patients show refractoriness or early failure (EF) to front-line
treatment. This retrospective study involved 931 adult PMBCL pa-
tients from 37 FIL centers across Italy and aimed to develop a clini-
cal-based prognostic score to identify patients at risk of EF following
anthracycline-rituximab-based chemoimmunotherapy. EF was de-
fined as less than partial response, relapse or progression within 365
days since treatment start. Candidate predictors were clinical factors
at diagnosis, including age, ECOG PS, LDH, Ann Arbor Stage, B
symptoms, bulky mediastinum > 10 cm, number of Extra-Nodal sites
(a 4-level scale: 0, 1, 2, or ≥ 3), and pericardial or pleural effusion.
After the backward selection process, four factors were selected to
construct the prognostic score (AUROC 0.6986, optimism-corrected
0.665). 

Figure 1.

We constructed a risk score by assigning each factor a weight
proportional to the smallest coefficient, rounded to the nearest inte-
ger. These factors included Systemic B-symptoms (OR=1.76,
p=0.007, weight=1), Bulky mediastinum > 10 cm (OR=2.12,
p=0.017, weight=1), AA Stage II (OR=2.20, p=0.018, weight=1), AA
Stage III-IV (OR=2.73, p=0.017, weight=2), and Number of Extra-
Nodal sites ≥ 2 (OR=2.88, p<0.001, weight=2). The discrimination
ability of the prognostic score was evaluated considering the time to
progression or relapse (EF Survival) using the Kaplan-Meier method.
The score classified patients into low (0-1, 232 pts), intermediate (2-
3, 524 pts), and high-risk (≥4 135 pts) groups with distinct EF inci-
dences of 3.7%, 11.8%, and 30.8%, respectively. At 24 months,
progression-free survival rates were 95.4%, 87% and 63.7% respec-
tively. Subsequently, we proceeded with the validation of the FIL
prognostic score in an external cohort from an international retro-
spective series from the Mediterranean Arabic group, including 648
pts treated with R-CHOP (353) or R-DA-EPOCH (295). Also in this
cohort, the score successfully stratified patients into three distinct
risk groups, with a 2y PFS rate of 91.3%, 78.1% and 67.2% respec-
tively, underlining its robustness and potential use in clinical deci-
sion-making. Moreover, it would be a useful tool to adjust the timing
of reevaluation and to identify high-risk populations that could ben-
efit from enrolment in clinical trials.
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Tisagenlecleucel is approved for adults with relapsed/refractory
follicular lymphoma (r/r FL) after ≥2 lines of prior therapy. Here we
report long-term efficacy, safety, pharmacokinetic and exploratory
biomarkers analyses of the phase II ELARA study after a median fol-
low-up longer than 3 years in r/r FL patients (grades 1-3A), previ-
ously treated with ≥2 lines of therapy (including an anti-CD20
monoclonal antibody and alkylating agent or after autologous stem-
cell transplantation). These patients received a single tisagenlecleucel
infusion (0.6-6×108 CAR+ viable T cells), and bridging therapy al-
lowed. Baseline clinical characteristics and circulating blood naive
T cells were correlated with clinical response; cellular kinetics were
reported. A total of 97 patients were infused and had a median fol-
low-up of 41 months (range 34.2-49.7). At baseline, 68% of patients
were double refractory, 65% had bulky disease (>7 cm or 3 lesions
>3 cm), and 63% had progression of disease within 2 years of front-
line systemic therapy (POD24). Among 94 evaluable patients, the
best overall response (BOR) of complete response (CR) rate was
68% (95% CI, 57.7%-77.3%), and the overall response rate (CR +
partial response) was 86% (95% CI, 77.5%-92.4%). Median progres-
sion-free survival (PFS) was 37 months; 36-month PFS was 53% in
the overall population and 69% in patients with a BOR of CR. The
36-month PFS was 50% and 59% in patients with and without
POD24, respectively (Figure 1). CAR transgene persistence was ob-
served for up to 1290 days; patients without POD24 had higher me-
dian in-vivo CAR expansion and longer persistence than POD24
patients. Median duration of response (DOR) was not reached.
Among patients with a BOR of CR, 73% had an ongoing response
at 36-month analysis. High baseline levels of circulating CD8+ naive
T cells (>2.14% of total T cells) were associated with prolonged PFS
and DOR. Median overall survival (OS) and time to next treatment
were not reached. At 36 months, the OS rate was 82% (83% in the
POD24 subgroup vs 81% in patients without POD24). No new safety
signals were reported. Patients with r/r FL treated with tisagenlecleu-
cel maintained a high rate of durable response with favourable safety
profile after ≥3 years of tisagenlecleucel infusion, including patients
in high-risk subgroups (e.g., POD24). Higher baseline levels of
CD8+ naive T cells are associated with improved long-term clinical
outcomes.

Figure 1.
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Background. The phase III trial by Lancet showed the superior-
ity of CPX-351 over 3+7 for patients(pts) diagnosed with s-AML or
t-AML. Long term results confirmed that this benefit was maintained
regardless of further allogeneic stem cell transplantation (allo-SCT)
consolidation. However, the information on the activity of CPX-351
in TP53 mutated (mut) s-AML and t-AML pts is still incomplete, as

it was not evaluated in the trial and the subsequent studies reported
conflicting results.

Aims. We analyzed the impact of TP53 mut in a large cohort of
s-AML and t-AML pts who received CPX-351 since its approval,
and the role of allo-SCT in this setting.

Methods. 513 elderly (median age 65.6 years, range 19-79) s-
AML (n=108, 21,1%) or t-AML (n=405, 78,9%) pts who received
CPX-351 (up to two induction and two consolidation cycles) in 38
italian Centers since January 2019 were retrospectively included. El-
igible pts proceeded to allo-SCT as per internal standard of each Cen-
ter.

Results. NPM1 mut was found in 31 pts (6%), FLT3-ITD mut
in 24 (4.6%). ELN 2017 risk was favorable, intermediate or high in
27 (5.2%), 177 (34.5%) and 309 (60.3%) pts, respectively. Most pts
had relevant comorbidities (84%), mainly cardiovascular (43%) and
type II diabetes (39%). TP53 mut were evaluated in 335 pts (65%)
and found in 49 (15%), 12 t-AML and 37 s-AML. In 33 pts (8 t-AML
and 25 s-AML), it was found in the context of a complex kary-
otype(CK, 9%). After a median follow-up of 23.6 months (m) (CI
95% 23.11-26.01), median OS was 16.2 m (CI 95% 13.6-18.9). OS
was significantly influenced by ELN 2017 risk (p<0.05), but not by
TP53 mut, unless if a CK was also present (Figure  1). Furthermore,
among pts with high risk cytogenetics, TP53 correlated with a worse
outcome (p<0.05). In a landmark analysis including pts alive and in
CR at day 90, allo-SCT was the strongest predictor of survival (me-
dian OS not reached vs 16.3 m for pts receiving or not allo- SCT, re-
spectively, p<0.05), regardless of TP53 mut status. However, pts with
TP53 mut + CK had a worse outcome even after allo-SCT (median
OS 14.3 m vs not reached with or without TP53 mut + CK, respec-
tively, p<0.05).

Conclusion. Overall, we confirm the efficacy of CPX-351 also
in the difficult subset of TP53 mut pts. Pts with TP53 mut + CK have
a worse outcome and allo-SCT may significantly improve survival
in a small proportion of these. In a future perspective, the addiction
of new targeted drugs may further improve results.

Figure 1.
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THE ROLE OF DIGITAL-DROPLET-PCR FOR BETTER RISK
STRATIFICATION OF T-ALL

G. Rizzuto1,2, C. Pavoni1, M. Tosi1, R. Cavagna1, T. Intermesoli1, 
A Grassi1, O. Spinelli1, A. Rambaldi1,3, F. Lussana1,3

1ASST Papa Giovanni XXIII, Hematology and Bone Marrow Trans-
plant Unit; 2PhD Program in Translational and Molecular Medicine
(DIMET), University of Milano-Bicocca; 3University of Milan, Italy

Introduction. Minimal residual disease (MRD) represents the
most important prognostic factor in acute lymphoblastic leukemia
(ALL). However, approximately 25% of patients with ALL and
MRD negativity assessed by standard real-time quantitative poly-
merase chain reaction (RQ-PCR), relapse. This project investigates
whether digital droplet PCR (ddPCR) could refine prognosis better
than RQ-PCR in a cohort of adult T-ALL enrolled in NILG 10/07
trial (NCT 00795756).

Figure 1.

Methods. We retrospectively analyzed by ddPCR samples of
newly diagnosed adult T-ALL patients with MRD classified as pos-
itive non-quantifiable (PNQ) or negative MRD by RQ-PCR at clin-
ically critical time point (TP-2) to clarify the potential contribution
of ddPCR in improving ALL patients’ stratification and outcome. Pa-
tients were assigned to alloHSCT based on the joint assessment of
the conventional disease risk profile (WBC count >100x109/L,
early/mature phenotype, and adverse genetics) and MRD status.

Results. Among 44 consecutive newly diagnosed T-ALL, 32
were included in this analysis since followed by MRD strategy. The
median age was 37 years (range 17-65). The proportion of patients
considered at standard risk or high risk was 28.1% and 71.9% re-
spectively. A total of 21 patients underwent alloHSCT in first CR due
to the presence of high-risk clinical features or MRD positivity by
RQ-PCR. Twenty-three patients with molecular negativity or PNQ
at TP2 by RQ-PCR were analyzed by ddPCR. Among them, 9 (39%)
were re-classified as positive in ddPCR. Positive RQ-PCR and
ddPCR patients were associated with a significantly worse 5-year
cumulative incidence of relapse (78% and 44%, respectively) com-
pared with 7% for negative MRD ddPCR (p=0.0042). Nonetheless,
OS probability at 5 years was not significantly different in ddPCR
MRD− and MRD+ patients (86%; versus 89%, p=0.89) (Figure 1 A-
B).

Conclusions. The ddPCR identified a proportion of patients that
were MRD negative with standard RQ-PCR, as positive. ddPCR neg-
ativity was associated with a significant benefit in terms of risk of
hematologic relapse, suggesting the potential relevance of detecting
MRD negativity in T-ALL with more sensitive and specific tools.
However, we did not observe differences in terms of OS, probably
due to the low number of patients and the high number of allogeneic
transplantations performed, suggesting that these findings need to be
confirmed with bigger casuistries.
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PERFORMANCE OF BLINATUMOMAB FOR MRD 
PERSISTENCE AND SUBSEQUENT ALLO-SCT RATE IN 
PH-NEGATIVE B-ALL PATIENTS TREATED WITH THE 
PEDIATRIC INSPIRED LAL1913 PROGRAM (SUBANALYSIS
OF THE CAMPUS ALL-LAL1913 STUDY)

M. Mutti1, D. Lazzarotto2, M. Piccini3, P. Zappasodi4, M. Cerrano5,
C. Papayannidis6, M. Dargenio7, S. Chiaretti8, P. Chiusolo9, 
F. Lussana10, M. Delia11, M.I. Del Principe12, L. Santoro13, 
E. Mauro14, F. Giglio15, M. Fumagalli16, F. Grimaldi17, L. Calabretta4,
N. Fracchiolla18, F. Forghieri1, R. Foà8, A. Candoni1,2
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Sanitaria Universitaria Friuli Centrale; 3SODc Ematologia, Azienda
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Background. Persistence of minimal residual disease (MRD) in
acute lymphoblastic leukemia (ALL) is known to have a negative
prognostic impact and is one of the main indications for allogeneic
hematopoietic stem cell transplantation (HSCT). Blinatumomab
(BLINA) is approved to treat MRD-positive ALL, but few real-world
data are available regarding its use to treat MRD as a sequential treat-
ment after specific chemotherapy protocols.

Methods. The CAMPUS ALL-LAL1913 study included 421 Ph-
neg ALL patients (pts) treated with the LAL1913 program. In this
study, 221 (53%) had B-ALL. We analyzed the subgroup of cases
who received BLINA to treat MRD in this real-life setting. The ob-
jectives of this study were: 1) to evaluate the performance of BLINA
against MRD (in terms of MRD negativity and outcome) in a setting
of pts homogeneously treated with the LAL1913 program; 2) to an-
alyze the tolerability of BLINA when used sequentially to the
LAL1913 program; 3) to evaluate the HSCT rate in this setting. The
study is ongoing and data from pts treated with BLINA in 2023 and
2024 are currently being collected. The study was approved by eth-
ical committee of FVG (approval number CEUR-2022-Os-03).

Results. This analysis includes the first 38/221 (17%) pts treated
with the LAL1913 program who received BLINA for MRD positiv-
ity after their first-line therapy; median age was 43 years (range, 19-
66), 53% of patients had HR or VHR disease. The MRD positivity
was assessed by clonospecific IG/TR in 66% of cases and by flow
cytometry in 34% of cases. The median number of BLINA cycles
was 2 (range, 1-4). Overall, 34/38 (89%) of pts achieved a MRD neg-
ativity (30 after the first cycle and 4 after the second cycle) and 33/38
(87%) received subsequent HSCT (including 36% MUD and 24%
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HAPLO). BLINA dose reduction was required in 8% of cases but
definitive BLINA discontinuation was required in only 2 cases (5%).
Grade 3 ICANS, CRS and infections were reported in 5%, 5% and
11% of pts, respectively. No deaths occurred with BLINA therapy.
The median overall survival (OS) from the start of BLINA was not
reached; the probability of OS at 3 years was 73%.

Conclusions. This interim analysis supports a strong benefit with
good tolerability of BLINA as sequential therapy in MRD-positive
cases following a pediatric-inspired chemotherapy regimen
(LAL1913) with a complete response rate (MRD-negativity) of 89%
and bridging to HSCT in 87% of cases.
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HYPOMETHYLATING AGENTS AND VENETOCLAX WITH OR
WITHOUT DLI IN RELAPSED AML AND MDS AFTER 
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTA-
TION: A RETROSPECTIVE MULTICENTRIC STUDY

P. Chiusolo1,2, F. Frioni2, C. Secreto3, F. Giglio4, F. Lessi5, 
F. D’Amore5, I.M. Monella4, M. Abbenante6, G. Marconi7, J. Nanni8,
G. Cristiano8, R. Maggi2, A. Mattozzi2, A. Busca3, S. Sica1,2, 
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Bologna; Istituto di Ematologia “Seràgnoli”, Italy

Acute myeloid leukaemia (AML) relapse accounts for 30-40%
of allogeneic hematopoietic stem cell transplantation (HSCT) failure
and has a dismal prognosis; in recent years hypomethylating agents
(HMA) with Venetoclax (VEN) emerged as a safe and effective op-
tion for AML relapse after HSCT2. We retrospectively analysed 67
patients treated with the combination of HMA and VEN, with or
without donor lymphocyte infusion (DLI), for relapse after HSCT
for myeloid malignancies, taking advantage from an Italian multi-
centric cohort. The median age of the entire population was 56 years
(range 21-72), with 28 (41%) female and 39 (59%) males. The most
common indication to HSCT was AML in 60 patients (89%), while
myelodysplastic syndrome in 5 patients (7%), myeloid sarcoma and
chronic myelomonocytic leukaemia in 1 patient each. Positive min-
imal residual disease was detectable in 13 patients (19%) before al-
logeneic HSCT. 45 patients (67%) received HSCT from an
HLA-identical donor, 21 patients (31%) from an haploidentical
donor, and 2 patients from cord blood unit and single mismatch un-
related donor respectively; a myeloablative conditioning regimen
was preferred in 30 (44%) patients. The incidence of acute and
chronic Graft versus Host Disease (GvHD) was 43% and 44% re-
spectively. The median time from HSCT of HMA+VEN treatment
for relapse was 528 days (range 48-813); 15 patients (22%) received
DLI in addition to HMA-VEN combination (at a median dose of
1.6x106/Kg, range 1-6). Cycles of 28 days including Decitabine 
20 mg/m2/day for 5 consecutive days or Azacitidine 75 mg/m2 for 7
consecutive days in addition to VEN at a variable dose (100 to 400
mg/day for 7 to 21 days) depending on tolerability or drug interac-
tions were repeated until disease progression. Treatment was well

tolerated with only 10 patients (15%) experiencing a grade 3 or 4
extra haematological toxicities; a grade 3 or 4 neutropenia or throm-
bocytopenia were present in 55 patients (82%). The overall response
rate was 52% with 39% of complete response; the relapse rate was
23% for patients who achieved a complete response. The median
overall survival (OS) from the time of transplantation was 941 days
(range 138-4904, Figure 1), while the median OS from the start of
HMA+VEN treatment was 183 days (range 18-1312). Our study
demonstrates the safety of HMA in addition to VEN for relapsed
AML after HSCT but confirms still unsatisfactory results in terms of
response, relapse rate and survival.

Figure 1.
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FLT3 MUTATIONAL STATUS IS ASSOCIATED WITH DIFFEREN-
CES IN ACUTE MYELOID LEUKEMIA IMMUNE TRANSCRIPTO-
MIC PROFILE IMPACTING ON RESPONSE TO FLT3
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1Dipartimento di Scienze Mediche e Chirurgiche, Istituto di Ema-
tologia “Seràgnoli”, University of Bologna; 2John van Geest Cancer
Research Centre, Nottingham Trent University; 3CNR Institute of Mo-
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Background. FLT3 mutations (FLT3-mut) are one of the most
frequent genetic alterations in acute myeloid leukemia (AML). FLT3
receptor exerts a central role in normal hematopoiesis. However, the
impact of FLT3-mut on AML immune microenvironment has not
been clarified to date.

Aims. this study aims at investigating whether FLT3-mut may
be associated with a peculiar AML immune transcriptomic profile,
thus influencing the response to FLT3 inhibitors (FLT3i).

Methods. We used RNA-Seq data from the Beat-AML Trial to
build a FLT3-mut (FLT3-pos) and a FLT3-wt (FLT3-neg) cohort of
samples. Published gene signatures were used as input. We then
screened a cohort of FLT3-mut AML patients treated either with Mi-
dostaurin plus chemotherapy (M) or Gilteritinib (G) at Bologna
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Hematology Institute by using the PanCancer IO 360 Panel (NanoS-
tring GEA). A public newly-diagnosed (ND) AML sc-RNA-seq
dataset was used to map DEGs between Responders (R) and Non-
Responders (NR) to FLT3i. MV411, MOLM13 and THP1 cell lines
were used to validate in vitro some key immunological findings.

Results. Transcriptomic data of FLT3-pos (n= 173) and FLT3-
neg (n=185) Beat-AML samples were compared: FLT3-pos cases
had a lower ssGSEA score for CD8+ and CD4+ T-Cell function sig-
natures (e.g. T-cell Activation/Effector function, Exhaustion and In-
terferon Response); FLT3-pos cases had a higher score in signatures
associated with stemness, whereas FLT3-neg cases with a more dif-
ferentiated state (Monocytic/Erythroid) (Figure 1A). We then en-
rolled 17 ND and 20 Relapsed/Refractory FLT3-mut AMLs receiving
M and G therapy, respectively. Significant differences in immune
transcriptomic profile were observed comparing R with NR: a higher
expression of genes involved in T/NK function in G-R (Figure  1B);
by projecting the top 30 DEGs genes between G-R and G-NR onto
a sc-RNA-seq AML-BM map, we found that they were primarily ex-
pressed by CD8+ TEM, CD8+ TCM and NK cells (Figure  1C); in-
stead, by projecting the top 30 DEGs between M-R and M-NR a
wider contribution from different cell-types emerged (Figure  1E),
with a higher expression of genes involved in innate immunity
among M-R (Figure  1D). Preliminary in-vitro experiments sup-
ported in-vivo data: IFN type I-based immune response is modulated
by G-therapy in FLT3-mut cell lines.

Conclusion. This study highlights how FLT3 mutational status
is associated with T-Cell activation and AML maturation state. Dif-
ferences in immune transcriptomic profile impact on FLT3i response.

Figure 1.
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REVUMENIB MONOTHERAPY IN PATIENTS WITH 
RELAPSED/REFRACTORY KMT2AR ACUTE LEUKEMIA: 
TOPLINE EFFICACY AND SAFETY RESULTS FROM THE PIVO-
TAL AUGMENT-101 PHASE 2 STUDY
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Revumenib (rev), a menin-histone-lysine N-methyltransferase
2A (KMT2A) inhibitor, being investigated in R/R KMT2Ar and
nucleophosmin 1-mutated (NPM1m) acute leukemias. Aim to re-
port pivotal Ph2 data of rev for patients (pts) with R/R KMT2Ar
acute leukemia (AUGMENT-101; NCT04065399). 

Methods. Pts aged ≥30 days were enrolled in Cohort A
(KMT2Ar ALL/MPAL) and B (KMT2Ar AML); Cohort C of
NPM1m is not included in this analysis. Pts received rev (163 mg
or 95 mg/m2 if <40 kg) q12h with a strong CYP3A4 inhibitor orally
in 28-day cycles. Treatment continued until unacceptable toxicity,
lack of at least MLFS after 4 cycles, or consent withdrawal. Ph2
primary objectives were safety and tolerability and complete re-
mission (CR)+CR with partial hematologic recovery (CRh) rate.
Secondary endpoints were composite CR rate (CRc, CR+CRh+CR
with incomplete platelet recovery+CR with incomplete count re-
covery) and ORR (CRc+MLFS+partial remission). A planned in-
terim analysis (IA) was conducted. 

Results. At the IA, 94 pts received ≥1 dose of rev and were in-
cluded in the safety analysis. Median age was 37y (1.3-75y); 78
(83%) had AML. The most common co-mutations were RAS 13%,
FLT3 7%, and p53 5%. Pts were heavily pretreated (median 2 [1-
11] prior lines of therapy); 50% had prior HSCT. TRAEs were re-
ported in 82% pts. Grade ≥3 TRAEs were observed in 54%, most
common being differentiation syndrome (DS) 16%, febrile neu-
tropenia 14%, and QTc prolongation 14% (Table 1). Overall, 6%
of pts discontinued due to TRAEs; none due to DS or QTc prolon-
gation.The IA efficacy population (n=57) included all treated pts
with centrally confirmed KMT2Ar, ≥5% BM blasts at BL, and
treated on or before the 38th adult AML efficacy evaluable pt. The
IA was conducted when the 57 pts had sufficient FU. After median
FU of 6.1 mo, 13 pts (23% [95% CI, 12.7-35.8]) achieved
CR+CRh, surpassing the predefined IA efficacy boundary. Median
duration of CR+CRh was 6.4 mo (95% CI, 3.4-not reached). ORR
was 63% (95% CI, 49.3-75.6). Responses were observed in pts with
co-mutations. Most pts with a CR or CRh response with MRD sta-
tus reported achieved MRD negativity (7/10, 70%); 14 of 36 re-
sponders (39%) proceeded to HSCT, with half resuming rev post
HSCT.
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Conclusion. Revumenib demonstrated clinically meaningful
results in heavily pretreated KMT2Ar pts, including high ORR and
MRD negativity rates and subsequent HSCT. At IA, the study met
its primary endpoint in the KMT2Ar cohorts and was stopped early
for efficacy.

Chronic lymphocytic leukemia 
and lymphoproliferative syndromes II

C076

COMBINATION TREATMENT WITH SONROTOCLAX (SONRO;
BGB-11417) + ZANUBRUTINIB (ZANU) IS WELL TOLERATED
AND ACHIEVES DEEP RESPONSES IN PATIENTS WITH TREAT-
MENT-NAIVE CLL/SLL: DATA FROM AN ONGOING PHASE 1/2
STUDY
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Background. Sonro (BGB-11417), a next-generation BCL2 in-
hibitor, is a more selective and potent inhibitor of BCL2 than vene-
toclax in biochemical assays. Zanu, a next-generation BTK inhibitor,
improved PFS with fewer cardiac AEs than ibrutinib in patients (pts)
with CLL/SLL. BGB-11417-101 (NCT04277637) is an ongoing,
first-in-human, phase 1/1b dose-escalation/expansion study of pts
with B-cell malignancies. Presented here are data from pts with treat-
ment-naive (TN) CLL/SLL treated with sonro + zanu.

Methods. Pts received zanu (320 mg QD or 160 mg BID) 8 to
12 wk before starting sonro with a ramp-up schedule to target doses
of 160 or 320 mg QD. Pts were treated until progression or unac-
ceptable toxicity. TLS was assessed per Howard 2011 criteria. Safety
per CTCAE v5.0 (primary endpoint [EP]), ORR per iwCLL 2008
criteria (secondary EP), and minimal residual disease (uMRD4) in
blood by ERIC flow every 24 wk (exploratory EP) were assessed.

Results. As of May 21, 2023, 94 pts with TN CLL/SLL were en-
rolled; 15 pts were still in zanu lead-in and 79 had started sonro (160
mg, n=32; 320 mg, n=47). Median follow-up was 8.5 mo (range, 0.6-
18.2) for all pts, 12.1 mo (range, 0.6-18.2) for 160 mg, and 7.0 mo
(range, 1.1-14.6) for 320 mg. No deaths occurred, and all pts remain
on study. TEAEs in ≥20% of pts who received sonro + zanu were
contusion (35%), neutropenia (35%), COVID-19 (23%), and diarrhea
(23%; grade ≥3 in 1 pt). Neutropenia was the most common grade
≥3 TEAE (17%). No clinical or laboratory TLS occurred. No pts ex-
perienced atrial fibrillation. One TEAE (cryptococcal meningitis at
11 wk) led to treatment discontinuation. Sonro dose holds occurred
in 17 pts (22%; median duration, 11 days [range, 3-37]); 3 pts (4%)
had dose reduction. In 56 response-evaluable pts, ORR was 100%
(CR: 160 mg, 36% [n=9]; 320 mg, 19% [n=6]). CR rate increased
with time; the median time to CR was 10.1 mo (range, 5.4-17.1). No
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progression events were reported in either cohort (Figure 1). Wk 24
blood uMRD4 rates were 50% (12/24) for 160 mg and 65% (13/20)
for 320 mg. Wk 48 blood uMRD4 rates were 73% for 160 mg (11/15)
and 100% (1/1) for 320 mg.

Conclusions. Sonro (160 and 320 mg) + zanu was well tolerated
in pts with TN CLL/SLL. Only 1 pt discontinued treatment and 3
had dose reductions. No TLS was seen. Efficacy is encouraging, with
100% ORR in assessed pts, no PFS events, and high rates of blood
uMRD4 occurring early. A phase 3 study assessing this combination
is planned.

Figure 1.

C077

RESULTS FROM THE PHASE 1 STUDY OF THE NOVEL BCL2
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Background. Sonro (BGB-11417), a next-generation BCL2 in-
hibitor, is a more selective and potent inhibitor of BCL2 than vene-
toclax in biochemical assays. Zanu, a next-generation BTK inhibitor

(BTKi), has shown improved PFS and tolerability, including fewer
cardiac AEs, vs ibrutinib in pts with R/R CLL/SLL. Updated safety
and efficacy data for sonro + zanu in pts with R/R CLL/SLL in the
ongoing BGB-11417-101 (NCT04277637) study are presented.

Methods. Pts received zanu (320 mg QD or 160 mg BID) 8 to
12 wk before starting sonro with ramp-up to target dose (40, 80, 160,
320, or 640 mg QD). Pts were treated until progression or unaccept-
able toxicity. The primary endpoint was safety (CTCAE v5.0); ORR
(iwCLL 2008 criteria) and minimal residual disease in blood by
ERIC flow every 24 wk (uMRD4) were secondary and exploratory
endpoints, respectively.

Results. As of October 31, 2023, 45 pts with R/R CLL/SLL were
enrolled (40 mg, n=4; 80 mg, n=9; 160 mg, n=6; 320 mg, n=20; 640
mg, n=6). Four pts were still in zanu lead-in and 41 had started sonro.
Of tested pts, 28% (11/40) had del(17p) and 72% (13/18) had unmu-
tated IGHV. The median number of prior tx was 1 (range, 1-3); 7 pts
had BTKi as their last therapy. The median follow-up was 17 mo
(range, 0.5-32.6). No DLTs occurred; MTD was not reached up to
640 mg. Dose expansion was completed with a recommended phase
2 dose of 320 mg. Any-grade TEAEs in ≥20% of pts were COVID-
19 (27%), contusion (27%), neutropenia (27%), diarrhea (24%), nau-
sea (24%), and fatigue (24%). Neutropenia was the most common
grade ≥3 TEAE (20%). No cases of TLS or atrial fibrillation oc-
curred. No TEAEs led to death, discontinuation, or dose reduction.
Sonro dose holds occurred in 14 pts (median duration, 7 days). For
32 response-evaluable pts, ORR was 97% (31/32; 1 SD at 40 mg).
CR rate was 50% (40 mg, 25%; 80 mg, 50%; 160 mg, 67%; 320 mg,
56%; 640 mg, 40%); median time to CR was 9.8 mo (range, 5.5-
18.2). Of 4 response-evaluable pts with prior BTKi, 3 had PR (n=2)
or CR (n=1). All pts treated with sonro + zanu (160, 320, or 640 mg)
who reached wk 48 achieved uMRD4 (Figure 1). Tx is ongoing for
all but 1 pt in the 40-mg cohort who discontinued due to progres-
sion.

Conclusions. Efficacy of sonro + zanu combination tx is en-
couraging, with a 97% ORR and deep responses, including uMRD,
in pts with R/R CLL/SLL. This combination has demonstrated a tol-
erable safety profile across all dose levels tested.

Figure 1.
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PIRTOBRUTINIB IN POST-CBTKI CLL/SLL: ~30 MONTHS FOL-
LOW-UP AND SUBGROUP ANALYSIS WITH/WITHOUT PRIOR
BCL2I FROM THE PHASE 1/2 BRUIN STUDY
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The treatment of CLL/SLL has benefited from cBTKi, however,
therapy can fail due to progression or intolerance. Sequential treat-
ment with BCL2i venetoclax, either as monotherapy or combination
therapy, has been the primary treatment option for CLL/SLL pts
whose disease has progressed on cBTKi. We report the efficacy of
pirtobrutinib treatment in CLL/SLL in the post-cBTKi setting, in-
cluding subgroups with or without prior BCL2i, from the BRUIN
study (NCT03740529) with more than 2 years follow-up. Pts with
previously treated CLL/SLL were eligible for treatment with pirto-
brutinib in the multicenter Phase 1/2 BRUIN study. Key endpoints
included ORR (including PR-L) as assessed by an independent re-
view committee per 2018 iwCLL response criteria, DoR, PFS, OS,
and safety. A data cut of 05MAY2023 was utilized. This analysis in-
cluded 282 pts with CLL/SLL who received prior cBTKi. Median
age was 69 years (range, 36-88), 68% were male, and median number
of prior therapies was 4 (range, 1-11). Of 282 pts, 154 (55%) were
BCL2i-N and 128 (45%) were BCL2i-E. BCL2i-N pts were exposed
to fewer prior therapies than BCL2i-E pts (median prior therapies 3
and 5, respectively). The ORR for all post-cBTKi pts was 72% (95%
CI, 66.4-77.1). Post-cBTKi pts included a subgroup of 19 pts with
one prior line of cBTKi-based therapy and second line therapy of
pirtobrutinib, who had ORR including PR-L of 89.5% (CI 95%, 66.9-
98.7. TMedian OS was not estimable for all cBTKi pre-treated pts,
BCL2i-N, and BCL2i-E (median FU 29.3 mos). In the CLL/SLL co-
hort (N=282), the most frequent TEAEs, regardless of attribution,
were fatigue (36.9%), diarrhea (28.4%) and cough (27.3%). The most
frequent Grade ≥3 TEAE was neutropenia/neutrophil count de-

creased (28.4%). Grade ≥3 TEAEs of hypertension (4.3%) and atrial
fibrillation/flutter (1.8%) were infrequent. The AE profile of BCL2i-
N and BCL2i-E pts was overall similar. In total, 7 (2.5%; 4 BCL2i-
N, 3 BCL2i-E) pts had treatment-related AE leading to pirtobrutinib
discontinuation. Pirtobrutinib continues to demonstrate promising
and durable efficacy in pts with post-cBTKi heavily pretreated
CLL/SLL. ORR was high regardless of prior BCL2i status. Longer
PFS was observed in BCL2i-N pts than BCL2i-E pts, likely due to
the more heavily pretreated status of the BCL2i-E population. Pirto-
brutinib was well-tolerated with low-rates of discontinuation due to
drug-related toxicity among both BTKi-N and BTKi-E pts.

Originally presented at ASH 2023.

Table 1.
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CAT RS 1001179 SINGLE NUCLEOTIDE POLYMORPHISM
IDENTIFIES PATIENTS WITH POOR CLINICAL OUTCOME IN
CHRONIC LYMPHOCYTIC LEUKEMIA

M. Galasso1, V. Mozzo2, E. Lovato1, S. Gambino1, O. Lovato3, 
F.M. Quaglia4, M. Krampera1,4, I. Ferrarini1,4, O. Perbellini5,6, 
C. Visco1,4, R. Moia7, G. Gaidano7, M.T. Scupoli1,3

1Department of Engineering for Innovation Medicine, Section of Bio-
medicine, University of Verona; 2Veneto Institute of Oncology IOV -
IRCCS; 3Research Center LURM, Interdepartmental Laboratory of
Medical Research, University of Verona; 4Hematology Unit, Azienda
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Chronic lymphocytic leukemia (CLL) is an incurable disease
characterized by a highly variable clinical course. We have recently
identified low catalase (CAT) expression as a major antioxidant ele-
ment that identifies an indolent clinical behavior in CLL. Moreover,
we have shown that CLL cells harboring the rs1001179 single nu-
cleotide polymorphism (SNP) T allele in the CAT promoter exhibit a
significantly higher CAT expression compared with cells bearing the
CC genotype. The objective of this study was to investigate the prog-
nostic significance of the CAT rs1001179 SNP in CLL. First, we stud-
ied 235 patients with CLL and 123 healthy donors (HDs), then we
analyzed a cohort of 531 CLL patients for a validation independent
study. The distribution of genotypes was consistent with the Hardy–
Weinberg equilibrium among CLL patients and HDs, and no signifi-
cant differences in genotype frequencies was found. In the first
analyzed cohort the mutant homozygous TT genotype identified a
subgroup of CLL patients with a more aggressive disease and a shorter
TTFT whereas the CC and CT genotypes were associated with an in-
dolent disease course. Furthermore, TT genotype refines risk stratifi-
cation in patients with indolent disease, defined by low ZAP70
expression, favorable/neutral cytogenetics and Binet A stage. Consis-
tently, we have documented that patients bearing the TT genotype
were characterized by a higher % of lymphocytes; a lower count of
red blood cells, hemoglobin, and platelets at diagnosis compared with
patients bearing the CC/CT genotype. In addition, the TT genotype

 

 All post-cBTKi pts BCL2i-N pts BCL2i-E pts 
ORR including PR-
L, % (95% CI) 

82 (76.5-85.9) 83.1 (76.2-88.7) 79.7 (71.7-86.3) 

Median DoR, mos 
(95% CI) 

18.4 (15.3-20.4) 24.9 (18.4-32.0) 14.8 (12.0-17.4) 

Median PFS, mos 
(95% CI) [median 
FU – 27.5 mos] 

19.4 (16.6-22.1) 23.0 (19.6-28.4) 15.9 (13.6-17.5) 

24-month OS rates, 
% (95% CI) 

73.2 (67.4-78.2) 83.1 (75.9-88.2) 60.6 (50.9-68.9) 

!
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identified a subgroup of CLL patients with a faster clinical progres-
sion within early-stage disease subgroups of patients characterized by
lower CD38 expression and wild-type TP53. In bivariate analysis, the
TT genotype combined with age at diagnosis, Binet stage B/C risk,
ZAP70 positivity, unmutated IGHV, mutated TP53, or unfavorable
cytogenetic predicted shorter TTFT. Importantly, the validation study
with an independent patient cohort confirmed the prognostic ability
of TT genotype. In accordance, patients bearing the TT genotype were
characterized by a lower level of hemoglobin. Moreover, in early-
stage disease the TT genotype identified patients with a faster disease
progression and predicted shorter time to first treatment (TTFT) when
combined with known prognostic factors. This study shows for the
first time that the TT genotype of CAT rs1001179 SNP identifies CLL
patients with a poor prognosis and provides prognostic information
on disease progression in patients with early-stage disease.
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CLINICAL AND BIOLOGICAL EFFECTS OF BENDAMUSTINE IN
HIGH BURDEN T-LGLL PATIENTS

L. Massarotti1, R. Zambello1,2, A. Teramo1,2, G. Calabretto2, 
E. Rampazzo1,2, E. Buson2, A. Mazzon2, L. Pavan1, G. Barila’3, 
L. Trentin1, G. Semenzato1,2

1Department of Medicine, Hematology and Clinical Immunology
Section, Padua University School of Medicine; 2Veneto Institute of
Molecular Medicine; 3Hematology Unit, Ospedale S. Bortolo, Italy

T-cell Large Granular Lymphocyte Leukemia (T-LGLL) is a rare
lymphoproliferative disorder characterized by CD3 T-LGLs expansion.
LGLL therapy is based on Methotrexate, Cyclophosphamide and Cy-
closporin A, immunosuppressive drugs with a broad-spectrum of side
effects and unsatisfactory response rates. Bendamustine is an alkylating
agent and a purine analogue hybrid widely used to treat many B-cell
malignancies, with good safety profile. Even if it has been rarely used
in T-cell neoplasms, including LGLL, promising results have been ob-
tained. Thus, we evaluated this treatment on T-LGLL patients with high
burden disease, defined by lymphocytosis >3x109 LGL/L or >30% bone
marrow infiltration, with or without constitutional symptoms. Accord-
ing to these criteria, we assessed efficacy and safety of Bendamustine
monotherapy in a retrospective single-center series of treatment-naive
or relapsed/refractory T-LGLL patients. Clinical and biological data of
11 patients treated with Bendamustine at our center, between December
2010 and March 2024, were retrospectively collected. The drug was
administered at a dosage variable from 60 to 90 mg/mq, according to
patients’ general conditions. Response status was evaluated according
to Clinical Response Criteria proposed by Brammer et al. (Blood,
2023). Seven patients received up to 3 previous lines of therapy (3 of
them as first line therapy). STAT3 mutations were detected in 5 patients.
The main treatment triggers were severe neutropenia, moderate neu-
tropenia associated with recurrent infections, and anemia <10 g/dL. The
mean LGL count at the start of Bendamustine was 9.5 x109 g/L (range
0.8 - 22.4). The median number of courses was 6 and the median period
of observation was 30 months (range 5-147). We observed clinical re-
sponse in all 11 patients, with a median TTR of 4 months, and CR rate
of 55%. No differences between STAT3 mutated and unmutated pa-
tients were seen. Three-year estimated PFS, OS and DoR were 90, 100
and 87.5%, respectively. Grade 3-4 neutropenia was registered in 28%
of cases. Neither G3-4 anemia nor thrombocytopenia were reported.
Only one patient developed a G3-4 extra-hematological toxicity. in vitro
studies demonstrated a direct effect of Bendamustine on STAT3, induc-
ing LGL apoptosis with a STAT3 inhibition related mechanism. This
study shows the high efficacy and safety of Bendamustine as a single
agent in the treatment of high burden T-LGLL patients, suggesting this
drug as a new standard of care.

Myeloma and monoclonal gammopathies III
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MULTIPLE MYELOMA IN ITALY: AN EPIDEMIOLOGICAL
MODEL BY LINE OF TREATMENT AND REFRACTORINESS 
STATUS

R. Mina1, S. Mangiacavalli2, B. Rossini3, G. Ghetti4, S. Pellizzaro5,
F. Lorentino5, F. Iannello5, S. Bellucci5

1Dipartimento di Biotecnologie Molecolari e Scienze per la Salute -
Università di Torino; 2UOC di Ematologia della Fondazione I. R. C.
C. S. Policlinico “San Matteo”; 3Unità Operativa di Ematologia e
Terapie Cellulari - IRCCS Istituto Tumori “Giovanni Paolo II”;
4AdRes HE&OR; 5Janssen-Cilag spa - a Johnson & Johnson com-
pany

Introduction. Multiple myeloma (MM) presents challenges in
clinical management due to relapse and refractoriness to treatment.
Understanding treatment patterns and refractoriness dynamics is cru-
cial for optimizing patient care. We aimed to estimate MM preva-
lence by treatment line and refractoriness status in Italy.

Figure 1.

Methods. We developed a comprehensive epidemiological
model using a two-step approach. Firstly, we characterized the pool
of prevalent MM patients in Italy as of 2020, by calibrating epidemi-
ological and clinical inputs to align with literature data. Secondly,
we incorporated incident patients from 2021 onwards, coinciding
with the introduction of antiCD38-containing regimens in the first
line of treatment in Italy. Clinical trials were used to obtain efficacy
data specific for both treatment line and refractoriness status. The
model employed a 1-year cycle Markov structure to simulate patient
flow through treatment lines, considering the development of
lenalidomide and anti-CD38 monoclonal antibody (mAb) refractori-
ness (see Figure 1).

Results. In 2020, Italy had an estimated 33,734 prevalent MM
patients, consistent with AIOM-AIRTUM data. By 2027, treated MM
patients were projected to increase to 35,074. Notably, the introduc-
tion of more effective treatments in early lines, such as daratu-
mumab-based combinations, resulted in a significant increase in the
absolute number of patients accumulating in the early lines of treat-
ment (see Figure 1) with a slight decrease in the proportion of MM
patients initiating each subsequent treatment line. In addition, the
model gives an estimate of the changing scenario in the relapse set-
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ting due to a progressive increase of patients refractory to lenalido-
mide and/or anti-CD38 mAbs across treatment lines. For instance,
patients refractory to anti-CD38 mAbs in second to fourth lines were
projected to increase from 1.7% in 2020 to 20.5% in 2027. At the
same time, patients refractory to anti-CD38 mAbs were projected to
constitute 2.5% of patient transitions in 2021, increasing to 40.4%
in 2027.

Discussion. Our study reveals a rising prevalence of patients in
initial therapy due to more effective treatments, yet a notable surge
in refractory cases in subsequent lines underscores the urgency for
innovative therapies and proactive management to tackle treatment
resistance.
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OUTCOMES OF RELAPSED/REFRACTORY MULTIPLE 
MYELOMA PATIENTS CARRYING CHROMOSOME 1Q 
ABNORMALITIES RECEIVING ISATUXIMAB BASED REGI-
MENS: AN ITALIAN MULTICENTRIC RETROSPECTIVE STUDY
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Addition of Isatuximab (Isa) to Pomalidomide/dexamethasone
(IsaPd) or Carfilzomib/dexamethasone (IsaKd) was reported to im-
prove the outcome of patients (pts) with 1q abnormalities (1q+)
treated within registrational studies. However, data in the real-world
setting are lacking. To this aim, we retrospectively analyzed a cohort
of 88 genetically profiled pts who were treated with IsaKd (n=49) or
IsaPd (n= 39) in 8 Italian centers. 1q+ were stratified as follows:
gain1q+ (3 copies), amp1q+ (≥ 4 copies), 1q+ with additional high
risk chromosomal abnormalities [HRCA, t(4;14), t(14;16), del(17p)]
and isolated 1q+. Due to the relatively low numbers, the analysis was
not performed according to different Isa-based treatments and num-
ber of previous lines. Main pts features, 1q+ distributions and ORR
are listed in Table 1. At a median follow-up of 14.5 months (mos),
mPFS for the whole group was 26 mos and for IsaPd- and IsaKd-
treated subgroups was 22 mos and NR (68% at 1 yr), respectively.
1q+ was associated with a shorter mPFS (18 mos) than 1q- (NR, 79%
at 1yr; HR 2.22, p=0.026). In comparison with 1q-, mPFS was not
significantly different for isolated 1q+ (18 mos; HR 1.92, p=0.129)
and gain1q+ (21 mos; HR 1.63, p=0.24), while an adverse impact on
mPFS was seen for amp1q+ (11 mos; HR 3.56, p=0.002) and 1q+
with additional HRCA (12 mos; HR 2.55, p=0.022) subgroups. Al-
though cross-trial comparisons have major limitations, mPFS values
for 1q+ subgroups treated with Isa-based triplets are consistent with
previously published results from clinical trials (Martin T. et al;
Haematologica 2022). Univariable analysis performed on the whole
group showed that achievement of ≥VGPR predicted favorable PFS

(HR 0.09, p<0.001) and OS (HR 0.19, p=0.004), while early relapse
(ER, see Table 1 for definition) before Isa-based regimens was re-
lated with inferior PFS (HR 3.95, p<0.001) and OS (HR 3.33,
p=0.011). Among different 1q+ abnormalities, only 1q+ with addi-
tional HRCA portended inferior PFS (HR 2.6, p=0.002). However,
this negative relationship was not confirmed in a multivariable analy-
sis which confirmed achievement of ≥VGPR (HR 0.09, p<0.001) and
ER (HR 2.41, p=0.023) as the only independent predictors of PFS.
These results from a real-world setting suggest that Isa-based triplets
might mitigate the adverse prognostic role of 1q+ abnormalities, con-
sistently with previous data from clinical trials. An updated analysis
with extended follow up will be presented at the meeting.

Table 1.
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IMPACT OF DARATUMUMAB - BORTEZOMIB - THALIDOMIDE -
DEXAMETHASONE INDUCTION THERAPY ON HEMATOPOIE-
TIC STEM CELL COLLECTION AND ENGRAFTMENT IN MULTI-
PLE MYELOMA PATIENTS ELIGIBLE FOR AUTOLOGOUS STEM
CELLS TRANSPLANTATION: RESULTS OF THE PRIMULA
STUDY

V. Strafella1, I. Attolico2, P. Carluccio2, F. Tarantini1,2, P. Curci2, 
N. Sgherza2, R. Rizzi1,2, A. Ostuni3, G. Buda4, M.L. Del Giudice4, 
V. Marasco5, A. Mele6, G. Margiotta-Casaluci7, V.B. Valli8, G. Mele9,
C.R. Germano10, A.M. Quinto11, G. Palazzo12, M. Arangio Febbo13,
L. Melillo14, N. Di Renzo15, M. Cimminiello16, F. Albano1,2, 
P. Musto1,2

1Department of Precision and Regenerative Medicine and Ionian
Area, Aldo Moro University, School of Medicine; 2Unit of Hematol-
ogy and Stem Cell Transplantation, AOUC Policlinico; 3Transfusion
Department, AOUC Policlinico; 4Haematology Unit, Department of
Clinical and experimental medicine, University of Pisa; 5Division of
Hematology, Fondazione IRCCS Istituto Nazionale dei Tumori, Uni-
versity of Milano; 6 Department of Hematology and Bone Marrow
Transplant, Hospital Card. G. Panico; 7Division of Hematology, De-
partment of Translational Medicine, AOU Maggiore della Carità;
8Haematology Unit, ASST Ovest Milanese Legnano Hospital;
9Haematology and Transplant Unit, Ospedale Antonio Perrino;
10Haematology and Transplant Unit, Ospedale Monsignor R. Dim-
iccoli; 11Haematology and Transplant Unit, IRCCS - Istituto Tumori
“Giovanni Paolo II”; 12Haematology and Transplant Unit, San
Giuseppe Moscati Hospital; 13Onco-Hematology Unit, Veneto Insti-
tute of Oncology IOV-IRCCS; 14Haematology and Transplant Unit,
Ospedali Riuniti; 15Haematology and Transplant Unit, Vito Fazzi
Hospital; 16Division of Hematology, Ospedale “San Carlo”, Italy

Induction therapy utilizing daratumumab/bortezomib/thalido-
mide/dexamethasone (D-VTd) has become a standard of care for
transplant-eligible patients with newly diagnosed multiple myeloma
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(NDTEMM). Emerging evidence, however, suggests that daratu-
mumab may influence stem cell mobilization and engraftment post-
autologous stem cell transplantation (ASCT). The PRIMULA study
(ImPact of induction theRapy with D-VTd on collection of hemo-
poietic stem cells and engraftment In patients with MULtiple
myeloma eligible to Autologous transplantation) aims to evaluate the
impact of daratumumab on peripheral blood hematopoietic stem cell
(PBSC) mobilization, collection, and post-transplant engraftment in
a real-world setting. A multicenter, observational, retrospective study
was conducted across 14 Italian centers, enrolling 151 NDTEMM
patients treated with D-VTD from February 2022 to July 2023. Stem
cell mobilization was performed after 4-6 cycles of D-VTd induction,
with data compared to a historical cohort of 43 patients treated with
VTd. Overall, in the D-VTd group, the median number of CD34+
collected was significantly lower compared to the VTd group (6.73
CD34+ x 106/kg and 8.67 CD34+ x 106/kg, respectively, p<0.0001),
necessitating higher use of plerixafor (57% in the D-VTd group ver-
sus 23% in the VTd group, p<0.0001) and more frequent mobiliza-
tion attempts (15% of D-VTd patients with 2 attempts versus 2% of
VTd patients, p=0.03). Accordingly, 56% of patients in the D-VTd
group had at least 2 apheresis versus 26% in the VTd cohort
(p=0.0005). The median number of CD34+ infused was higher in the
VTd group versus D-VTd (4,5 x 106/kg versus 4 x 106/kg, p=0.0032).
Moreover, the median time to neutrophil and platelet engraftment
was longer in the D-VTd group compared to VTd (11 vs 10,
p<0.0001 and 12 vs 11, p=0.0005, respectively). Despite these chal-
lenges, the outcomes of ASCT were not worsened by daratumumab
in terms of feasibility and safety. The PRIMULA study highlights
the impact of daratumumab on CD34+ mobilization, harvest, and
ASCT outcomes in a multicenter, real-life cohort of patients. While
daratumumab negatively affects CD34+ yield and engraftment ki-
netics, it does not compromise the transplant feasibility and safety.
However, these findings may have implications for treatment plan-
ning, particularly for double ASCT strategies in NDTEMM patients.

C084

COULD CLINICAL-LABORATORY FEATURES RECOGNIZE 
FUNCTIONAL HIGH RISK MULTIPLE MYELOMA PATIENTS? 
A REAL-WORLD ANALYSIS

S. Morè1, V.M. Manieri1, L. Corvatta2, E. Morsia1, A. Olivieri1, 
A. Poloni1, M. Offidani1

1Clinica di Ematologia Azienda Ospedaliero Universitaria delle
Marche; 2U. O. C. Medicina, Ospedale Profili, Italy

Background. High-risk (HR) MM patients have dismal out-
comes. Nevertheless, approximately 10-20% of not necessarily HR
patients, termed functional HR (FHR), have PFS shorter than 12-18
months, despite optimal initial therapy. Only not routinely applied
genomics or dynamic MRD assessment could well identify them.

Aim. The aim of this study was to describe and compare FHR
MM patients features with those of patients with longer PFS and to
build a simple score to assess FHR probability.

Methods. FHR was defined as PFS cut-off value ≤ 18 months
for transplant eligible (TE) and ≤ 12 months for not-transplant eligi-
ble (NTE) patients. Factors associated with FHR status were
searched by logistic regression univariate and multivariate analysis,
assigning a hazard ratio-based score for each significant factor, fitting
a weight Cox model to assess FHR cumulative incidence. Survival
curve was performed by Kaplan-Meier methods and compared by
log-rank test.

Results. Median age of 448 enrolled patients was 70 years (range
30-82), 180 patients received autologous stem cell transplantation
and 268 standard therapy. Median follow-up was 82 months (95%CI:

36-156). FHR patients were 15 (8.5%) in ASCT and 75 (28%) in
standard therapy group. FHR significantly differed from not-FHR
group for ISS 2-3 (89% vs 57%; p<0.001) R-ISS 2-3 (91% vs 69%;
p<0.001), platelets count<150.000/mcl (30% vs 15%; p<0.001), no
maintenance/continuous therapy (94% vs 62%; p<0.001), response
to therapy<VGPR (71% vs 22%; p<0.001). Logistic multivariate
analysis selected ISS2-3 (OR: 5.5; 95%CI: 2.6-12), presence of 1q
abnormalities (OR: 2.9; 95%CI: 1.2-6.9), platelets
count<150.000/mcl (OR: 2.9; 95%CI: 1.4-5.8), response<VGPR
(OR: 8.4; 95%CI: 4.7-15) and no maintenance/continuous therapy
(OR: 9.1; 95%CI: 3.4-25) as factors significantly affecting FHR sta-
tus. Scoring patients according to these criteria, FHR patients were
5 (5%) in the LR (score 0-2.5 points), 30 (34%) in the IR (score 3-
4.5 points) and 55 (61%) in the HR group (score 5-6). FHR cumula-
tive incidence was 7.5%, 18% and 42% at 12 months and 12%, 28%
and 60% at 18 months in LR, IR and HR groups, respectively. Me-
dian OS was significantly shorter in FHR vs non-FHR patients (19
vs 104 months; p<0.001).

Conclusions. Our results suggest that simple clinical features
available before (static assessment) and after (dynamic assessment)
therapy could predict FHR status. Our prognostic score may be use-
ful for planning therapeutic sequencing.

Figure 1.

C085

A FOUR-CLINICAL VARIABLES BASED SCORE TO IDENTIFY
MGUS PATIENTS AT RISK OF PROGRESSION: A RETROSPEC-
TIVE SINGLE-CENTER STUDY WITH 10 YEARS FOLLOW UP

A. Romano, A. Petronaci, V. Del Fabro, M. Di Cataldo, 
C. Conticello, F. Di Raimondo

University of Catania, AOU Policlinico Rodolico San Marco, Italy

Background. Recently, an increasing number of studies have
demonstrated the value of inflammatory response biomarkers, in pre-
dicting cancer outcome, based on peripheral blood cells counts, in-
cluding the neutrophil-to-platelets ratio (NPR), the systemic immune
inflammation index (SII) and the systemic inflammation response
index (SIRI).

Methods. We investigated NPR, SII and SIRI in a retrospective
series of 674 MGUS diagnosed in our Center between 2006 and
2016. The NPR, SII, and SIRI were calculated using the following
formula: NPR=neutrophil count/ platelet count, SII=platelet count ×
neutrophil count/lymphocyte count, SIRI=neutrophil count × mono-
cyte count/lymphocyte count.

Results. Median follow-up was 9.6 years (range: 0-10.6), while
118 patients died and 71 progressed and developed MM (N= 65), AL
amyloidosis (N=3), lymphoma (N=1), or Waldenstrom-macroglob-
ulinemia (N=2). According to IMWG criteria, 547 (90 %) patients
were classified as low- and 59 (10%) as intermediate- risk MGUS.
Median NPR, SII and SIRI were respectively 16.2 (range 1.6-59.6),
960 (range 74-7632) and 489 (range 26-2751). A Receiver Operating
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Characteristic (ROC) curve analysis identified BMI ≥ 25, IgM ≤40
mg/dL, SIRI <700, NPR <10 and beta-2-microglobulin ≥ 2.5 mg/dL
able in predicting progression to MM with at least 70% sensitivity
and specificity. In univariate analysis predictors of inferior TTP at
10 years, available at diagnosis, were: BMI ≥ 25 (HR=4.1, 95%CI:
2.4-6.9, p<0.0001), suppressed uninvolved immunoglobulin, quan-
tified as IgM ≤40 mg/dL (HR=3.3, 95%CI: 1.9-5.6, p< 0.0001), SIRI
<700 (HR=1.6, 95%CI: 1.0-2.6), NPR <10 (HR= 2.5, 95%CI: 1.3-
5.2, p=0.009) and beta-2-microglobulin ≥ 2.5 (HR= 2.2, 95%CI: 1.3-
3.6, p=0.003). In multivariate analysis, BMI ≥ 25, IgM ≤40 mg/dL,
NPR <10 and beta-2-microglobulin ≥ 2.5 g/dL were independent
baseline variables able to predict 10-yrs-TTP. For each of the inde-
pendent parameters identified in multivariate analysis a point was at-
tributed to identify 3 classes of risk: low (score 0-1, N=234),
intermediate (score 2, N=253) and high (score 3-4, N=119), disclos-
ing that the 10-yrs-TTP were significantly different among the three
risk groups, respectively: 90.2%, 81.3%, and 62.5% (p<0.0001).

Conclusions. Four low-cost parameters (BMI ≥ 25, IgM ≤40
mg/dL, NPR <10 and beta-2-microglobulin ≥ 2.5 g/dL) should be
investigated in all non-IgM MGUS patients to improve clinician’s
ability to make therapeutic decisions for individual patients.

Figure 1.
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POTENTIAL ROLE OF PET QUANTITATIVE PARAMETERS
IN EARLY IDENTIFICATION OF RELAPSED/REFRACTORY
LARGE B-CELL LYMPHOMA PATIENTS NON-RESPONDER 
TO CAR T-CELL THERAPY

B. Casadei1, R. Ussia2, A. Farolfi3, M. Gentilini2, A. Paccagnella3, 
C. Malizia3, L. Argnani2, F. Bonifazi4, S. Fanti2, P.L. Zinzani2

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 2Department of Medical and Surgical Sci-
ences (DIMEC), University of Bologna; 3Nuclear Medicine, IRCCS
Azienda Ospedaliero-Universitaria di Bologna; 4IRCCS Azienda Os-
pedaliero-Universitaria di Bologna, Italy

CAR T-cell therapy has shown remarkable efficacy in treating
relapsed/refractory large B-cell lymphomas (LBCLs). However, re-
sponse to treatment varies among patients, with approximately half
of them progressing or relapsing within one year after treatment. F-
18 fluorodeoxyglucose positron emission tomography/computed to-
mography (PET/CT) is commonly used to assess treatment response,
typically using Deauville score (DS), a visual scale. We investigated
whether PET semiquantitative parameters (SUVmax, total lesion gly-
colysis [TLG], and metabolic tumor volume [MTV]) measured be-
fore CAR T-cell infusion (PET0) and one month after (PET1) could
better identify non-responder patients. MTV, TLG, SUVMax, DS,
and variations of these parameters between the two scans were cal-
culated and associated with the duration of response (DoR), overall
survival, and progression-free survival. 

Figure 1.

We prospectively enrolled 61 patients with a median follow-up
of 18 months (30% women, median age 59 years with 75.4% who
received a bridging therapy to CAR T-cell treatment). Median PET0
parameters were 125.3 ml for MTV, 728.8 g for TLG, and 17.6 for
SUVmax, respectively, whereas at PET1 were 1.8 ml, 5.0 g, and 4.4,
respectively. Twenty-eight (45.0%) patients died during follow-up
with an overall survival of 51.6% at 3.5 years (median not reached,
Figure 1). Patients with SUVMaxPET0 > 14.7, TLGPET0 > 571.7
g, PET1MTV > 60.8 ml, TLGPET1 > 97.0 g, and DS PET1 ≥4 had
a statistically significant increased risk of death (all p>0.05). Patients
with MTVPET0 > 109.9 ml, SUVMaxPET0 > 11.8, TLGPET0 >
571.7 g, MTV PET1 > 48.3 ml, TLG PET1 > 204.6 g and PET1DS
≥4 had a statistically significant increased risk of disease progression
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(all p<0.05). Patients with MTVPET0 > 225.7 ml and TLGPET0 >
728.8 g, were associated with a statistically significant reduced DoR.
Also, MTVPET1 was associated with longer DoR. In conclusion,
PET semiquantitative parameters measured before and one month
after CAR T-cell infusion significantly correlate with overall sur-
vival, progression-free survival, and DoR. These findings suggest
that PET-based metrics should be considered for early treatment de-
cisions in LBCL patients.

C087

TP53 AND CDKN2A DISRUPTIONS ARE INDEPENDENT PRO-
GNOSTIC DRIVERS IN MANTLE CELL LYMPHOMA: LONG
TERM OUTCOME OF THE FONDAZIONE ITALIANA LINFOMI
(FIL) MCL0208 TRIAL

S. Ragaini1,2, R. Moia3, L. Cascione4, A. Rinaldi4, B. Alessandria1,
D. Talotta3, G.M. Zaccaria5, A. Evangelista6, E. Genuardi1, 
M. Luppi7, C. Stelitano8, P.M. Stefani9, C. Visco10, A. Billio11, 
I. Casaroli12, M. Zanni13, C. Castellino14, E. Pavone15, S. Galimberti16,
C. Plenteda17, A. Mahmoud3, D. Rossi18, G. Gaidano3, M. Ladetto3,13,
F. Bertoni4,18, S. Ferrero1,2

1Dipartimento di Biotecnologie Molecolari e Scienze per la Salute,
Università di Torino; 2Ematologia 1U, AOU “Città della Salute e
della Scienza di Torino”; 3Università del Piemonte Orientale; 4In-
stitute of Oncology Research, Faculty of Biomedical Sciences, USI;
5Department of Electrical and Information Engineering (DEI), Poly-
technic University of Bari; 6Unità di Epidemiologia Clinica, Azienda
Ospedaliera Universitaria Città della Salute e della Scienza e CPO
Piemonte 7. Azienda Ospedaliero Universitaria di Modena Policlin-
ico, Ematologia; 8Grande Ospedale Metropolitano, Bianchi
Melacrino Morelli, Ematologia Reggio Calabria; 9Hematology Unit,
Department of Medicine, Treviso General Hospital; 10Department of
Engineering for Innovation Medicine Section of Hematology Uni-
versity of Verona; 11Division of Hematology and BMT, General Hos-
pital of Bolzano; 12Haematology Department, San Gerardo Hospital
Monza; 13Division of Hematology, Azienda Ospedaliera SS Antonio
e Biagio e Cesare Arrigo; 14Department of Hematology, Santa Croce
e Carle Hospital; 15Card. G. Panico Hospital; 16Section of Hematol-
ogy, Department of Clinical and Experimental Medicine, University
of Pisa; 17Division of Hematology and BMT, AOU Parma; 18Oncol-
ogy Institute of Southern Switzerland (IOSI), Italy

Background. The upfront identification of mantle cell lym-
phoma (MCL) patients (pts) rapidly progressing under chemoim-
munotherapy (CIT) might be extremely useful in personalizing
treatment strategies. Therefore, we exploited the updated results of
the phase 3 Fondazione Italiana Linfomi MCL0208 trial (randomiz-
ing young MCL to lenalidomide maintenance vs observation after
CIT and ASCT), to evaluate the prognostic relevance of mutations
and copy number variations (CNVs) and to generate a simplified ge-
netic prognostic model for clinical practice. 

Methods. Tumor DNA was extracted from CD19+ BM cells.
Gene mutations were evaluated with the TruSeq Custom Amplicon
kit and CNVs with the Illumina HumanOmni2.5 array coupled to
stringent bioinformatic pipelines. 

Results. Out of 300 enrolled pts, 186 were analyzed for muta-
tions and 165 for CNVs. After a median follow-up of 7 years, TP53
mutations (N=15, 8.1%), 17p deletion (N=24, 12.9%) and KMT2D
mutations (N=23, 12.4%) significantly predicted poor PFS and OS.
Besides TP53 deletion, 7 out of the 351 identified CNVs significantly
predicted PFS by univariate analysis (Figure 1A). Pts with at least
one of these 7 CNVs (CNV7) and devoid of TP53 disruption had
both a shorter PFS (HR 4.17, p<0.0001) and OS (HR 6.20, p<0.0001)

if compared to WT ones. Therefore, a “genetics only” prognostic
model (MIPIgo) was devised according to PFS-based Cox regression
analysis including KMT2D mutations (HR 2.03, p=0.029), TP53 dis-
ruptions (HR 2.28, p=0.008) and CNV7 (HR 2.42, p=0.001). The
MIPIgo improved the C-statistics both for PFS (0.685) and OS
(0.765) compared to MIPI (0.597/0.679) and MIPIc (0.584/0.696).
Notably, the MIPIgo reclassified ~50% of MIPI cases. Moreover,
after CNV7s were adjusted for validated prognostic markers (MIPI,
Ki67, blastoid variant, TP53 disruption), only CDKN2A loss (HR
2.12, p=0.014) and TP53 disruption (HR 2.69, 95%, p<0.001) inde-
pendently associated with shorter PFS. Pts with TP53 disruption only
(N=18), with CDKN2A loss only (N=17) or both (N=11) had super-
imposable poor PFS, independent of MIPI and Ki67, while single
hits showed only a slightly better OS compared to double hit MCL
(Figure1B). 

Conclusion. The MIPIgo model, including both CNVs and gene
mutations captured more high-risk pts at baseline, independent of
clinical prognosticators, thus improving outcome prediction. In par-
ticular, testing for both TP53 aberrations and CDKN2 loss should be
added to the initial work-up of MCL pts since its independent prog-
nostic value.

Figure 1.
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INTEGRATION OF 18F-FDG–PET RADIOMICS WITH LIQUID
BIOPSY IMPROVES OUTCOME PREDICTION IN NEWLY 
DIAGNOSED DLBCL PATIENTS

M. Almasri1, R. Dondolin1, F. Garrou2, D. Talotta1, C. Cosentino1,
R. Bruna1, G.M. Rivolta1, A. Bruscaggin3, L.T. Di Bergamo3, 
A. Andorno4, F. Mercalli4, M. Leutner5, A. Lorenzi6, 
A.M. Mahmoud1, W. Al Essa1, C. Deambrogi1, S. Rasi1, 
R.L. Boldorini4, D. Rossi3, G.M. Sacchetti2, R. Moia1, G. Gaidano1

1Division of Hematology, Department of Translational Medicine,
Università del Piemonte Orientale; 2Divsion of Nuclear Medicine,
AOU Maggiore della Carità; 3Laboratory of Experimental Hema-
tology, Institute of Oncology Research; 4Division of Pathology, De-
partment of Health Sciences, Università del Piemonte Orientale;
5Division of Pathology, Azienda Sanitaria Locale del VCO; 6Division
of Hematology, Azienda Sanitaria Locale del VCO, Italy

Background. Baseline circulating tumor DNA(ctDNA) levels
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and PET/CT parameters allow to identify DLBCL destined to early
relapse,but their integration and the potential role of molecular clus-
tering on ctDNA have not been extensively evaluated.

Aim. The aim of this study was to integrate the prognostic value
of ctDNA levels, molecular clusters,and PET/CT variables to im-
prove outcome prediction in DLBCL.

Methods. A real-world cohort of 120 newly diagnosed DLBCL,
treated with R-CHOP and provided with ctDNA from plasma and
with baseline 18F-FDG-PET/CT scans, has been prospectively en-
rolled. Molecular clusters were identified using the LymphGen tool.
Using the standardized uptake value(SUV) threshold of 4.0, the fol-
lowing were collected: i) maximum SUV(SUVmax), ii) total meta-
bolic tumor volume(tMTV), iii) total total lesion glycolysis(tTLG),
and iv) Dmax. The MaxStat test was used to identify the best cutoff
values in predicting PFS for ctDNA levels and for each PET/CT vari-
able.

Results. Using MaxStat, the best cutoff for predicting PFS was
2.68 Log10hGE of ctDNA (p<0.001) and for SUVmax, tMTV, tTLG
and Dmax were 17.66(p=0.037),639.2 cm3 (p<0.001), 7138.34
(p<0.001) and 39 cm(p=0.003),respectively. Patients with ctDNA
levels>2.68 Log10hGE(N=43), termed ctDNA-high, had 40-month
PFS and OS of 42.9% and 55.4% compared to 77.4%  and  86.5%
for ctDNA-low patients (p<0.001 and p=0.001, respectively). Using
the LymphGen tool, BN2 and ST2 clusters presented a very good
outcome after R-CHOP. Therefore, patients with at least one PET/CT
value(among tMTV, tTLG or Dmax) above the respective cutoff
were grouped as PET+ patients (N=67). PET+ patients were charac-
terized by worse outcome compared to PET-negative patients.By
multivariate analysis, PET+(HR 3.98, p<0.001), ctDNA-high(HR
2.53, p=0.01) and BN2/ST2 cluster (HR 0.37, p=0.04) independently
predicted PFS (Figure 1A). Therefore, based on the B coefficients,1.5
points were assigned to PET+, 1 point to ctDNA-high and -1 point
to BN2/ST2 patients. Three different groups with unique PFS and
OS were identified. Low-risk DLBCL(-1 to 0.5 points, N=51) pre-
sented 40-month PFS and OS of 92.0% and 96.0%, intermediate-risk
DLBCL (1 to 1.5 points, N=46) presented 40-month PFS and OS of
58.0% and 75.5%,and high-risk DLBCL(2.5 points, N=23) presented
40-month PFS and OS of 20.9% and 30.4%,respectively(both
p<0.001) (Figure 1B,C).

Conclusions. The integration of baseline PET/CT variables,
ctDNA levels and molecular clusters improve the outcome prediction
of DLBCL.

Figure 1.
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CAR T-CELL THERAPY IN HIGH-GRADE B-CELL LYMPHOMAS
(HGBLS): PROGNOSTIC FACTORS AND OUTCOME
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J. Olivieri15, M. Krampera16, M. Ladetto17, A. Guidetti1,2, 
P. Zinzani3,18, C. Carniti1, P. Corradini1,2

1Division of Hematology and Stem Cell Transplantation, Fondazione
IRCCS Istituto Nazionale dei Tumori; 2University of Milano; 3IRCCS
Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematolo-
gia “Seràgnoli”; 4Hematology and Bone Marrow Transplantation
Unit, San Raffaele Hospital, IRCCS; 5IRCCS Humanitas Research
Hospital, Transplantation Unit, Department of Oncology and Hema-
tology; 6Hematology Unit, San Bortolo Hospital, AULSS 8 “Berica”;
7Unit of Biostatistics for Clinical Research, Department of Data Sci-
ence, Fondazione IRCCS Istituto Nazionale dei Tumori; 8Division of
Hematology, University of Torino/AOU “Città della Salute e della
Scienza”; 9SOD Terapie Cellulari e Medicina Trasfusionale, AAD
Trapianto di midollo osseo, Azienda Ospedaliera-Universitaria
Careggi; 10Sezione di Ematologia, Dipartimento di Scienze Radio-
logiche ed Ematologiche, Università Cattolica del Sacro Cuore;
11Hematology Unit, Azienda Socio Sanitaria Territoriale Papa Gio-
vanni XXIII; 12Unit of Blood Disease and Bone Marrow Transplan-
tation, and Unit of Hematology, University of Brescia, ASST Spedali
Civili; 13Hematology Section, Department of Translational and Pre-
cision Medicine, ‘Sapienza’ University of Rome; 14Dipartimento di
Ematologia e Trapianto di Midollo, ASST Grande Ospedale Metro-
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HGBLs include Double-hit (DH) lymphomas with rearrange-
ments of myc/bcl2 and the provisional entity with myc/bcl6 (Campo
E, Blood 2022) and High-Grade not otherwise specified (HG-NOS)
lymphomas. Despite intensive induction treatments, overall survival
(OS) remains suboptimal. Approval of anti-CD19 chimeric antigen
receptor (CAR) T-cell for second and third-line aggressive lym-
phomas resulted in long-term remission in up to 40% of pts. This
study aimed to explore long-term outcomes and prognostic factors
in these rare subtypes. The CART-SIE study is an ongoing multicen-
ter prospective observational study. All pts eligible for CAR T-cell
therapy were consecutively enrolled. We analyzed only pts treated
with CAR T-cell in the third line or more. Pathological data and FISH
analyses, when available, were collected. CAR-HEMATOTOX was
calculated according to Rejeski et al, Blood 2021. Between February
2020 and January 2024, we included 71 HGBL pts (median age 63
years, range 22-76), 44 (62%) DH, 22 (31%) HG-NOS and 5 (7%)
pts with myc/bcl6 [FISH analysis available in 59/71 pts (83%)]. The
main patient’s characteristics were as follows: 41(58%) male,
33(46%) elevated LDH, 31(44%) bulky disease, 40(56%) extranodal
disease. Pts were infused with Axicel (n=34, 48%) or Tisacel (n=37,
52%). Most pts required bridging therapy (94%), resulting in 10 CR
(14%). Grade ≥3 CRS and ICANS were 8,4% (n=6) and 7% (n=5),
respectively. With a median follow-up of 13 months (range, 3-32
months), 36 pts (51%) were alive and 35 (49%) died of PD (n=32)
and toxicity (n=3). A total of 43 pts (60%) experienced PD following
CAR T-cell, of whom 33 (76%) received a salvage therapy (n=11

71



Oral Communications

with bispecific antibodies), and 11 (25%) were still alive. The esti-
mated 1-year PFS and OS were 33% (95%CI, 22%-44%) and 41%
(95%CI, 29%-54%), respectively. We didn’t observe a significant
difference in outcome according to CAR T-cell product. The OS was
influenced by CAR-HEMATOTOX (22% vs 63%, p=0.0015) but not
PFS (24% vs 43%, p=0.08). Pts in CR at the time of CART infusion
showed a trend for reduced risk of failure (68% vs 32%, p=0.07).
The 1-year PFS (38% vs 23%, p-value=0.25) and OS (45% vs 36%,
p=0.52) were not significantly different between DH and HG-NOS.
CAR T-cell therapy is effective for HGBLs. The outcome was influ-
enced by inflammatory status but not by subtype (DH versus HG-
NOS). A higher PFS and OS will be expected using CAR T-cell
therapy in the second line.
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ANALYSIS FROM THE PHASE 2 PATHFINDER STUDY WITH 
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AdvSM is a rare clonal hematologic neoplasm driven by the KIT
D816V mutation in ~95% of cases. Avapritinib, a highly selective
and potent KIT D816V inhibitor, showed deep and durable responses
in adult patients (pts) with AdvSM in phase 1 and 2 studies. We re-
port updated efficacy and safety from the phase 2 PATHFINDER
study (3-year follow-up). Adults with centrally confirmed AdvSM
were assessed for overall response rate (ORR, primary endpoint),
time to response, duration of response (DOR), progression-free sur-
vival (PFS), overall survival (OS), changes in disease burden meas-
ures, and safety. At data cutoff, 107 pts with AdvSM (20% aggressive
SM, 66% SM with an associated hematologic neoplasm, and 14%
mast cell leukemia) had initiated avapritinib 200 mg (n=105) or 100
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mg (n=2) once daily. Median age was 68 years, 58% were male, and
26% had Eastern Cooperative Oncology Group performance status
2 or 3; 64% had ≥1 prior systemic therapy (PST). Median ORR in
the 83 response-evaluable (RE) pts was 73%, 87% in treatment-naïve
pts, and 66% in PST pts. Similar responses were observed across
subtypes. A high complete remission/complete remission with partial
hematologic recovery rate (29%) was observed in RE pts and was
twice as high in treatment-naïve (43%) versus PST pts (21%; Table
1). In the safety population (n=107), the median treatment duration
was 33.2 months. Median DOR and PFS were not reached (NR) in
RE pts. Median OS was NR regardless of subtype or PST. Clearance
of bone marrow mast cell aggregates was seen in 71% of pts, 63%
had reduction in KIT D816V variant allele fraction to <1%, 65% had
a reduction in serum tryptase to <20 ng/mL, and 80% (43/54) had
clinical resolution of palpable spleens. In pts with baseline monocy-
tosis or eosinophilia, 96% (26/27) and 96% (22/23) had a ≥50% re-
duction in monocyte and eosinophil counts, respectively. Most
frequent (≥25%) treatment-related adverse events (TRAEs) were
(any grade; grade ≥3) periorbital edema (41%; 6%), thrombocytope-
nia (40%; 18%), peripheral edema (38%; 2%) and anemia (32%;
13%). Dose reductions, interruptions, and discontinuations due to
TRAEs occurred in 76%, 63%, and 13% of pts. No intracranial
bleeding events were seen since previous data cutoff. No treatment-
related deaths occurred. With >3 years of follow-up, pts with AdvSM
treated with avapritinib showed continued deep and durable re-
sponses with a favorable benefit-risk profile regardless of subtype or
PST.

Table 1.
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SAFETY AND EFFICACY OF PELABRESIB IN COMBINATION
WITH RUXOLITINIB FOR JAK INHIBITOR-NAÏVE PATIENTS
WITH MYELOFIBROSIS: LATEST DATA FROM THE PHASE 3
MANIFEST-2 STUDY
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Introduction. Pelabresib (PELA) is an investigational, oral,
small molecule BET inhibitor intended to decrease expression of
myelofibrosis (MF) target genes. MANIFEST-2 (NCT04603495), a
global, randomized, double-blind, Phase 3 study, investigated the ef-
ficacy and safety of PELA + ruxolitinib (RUX) vs placebo (PBO) +
RUX in Janus kinase inhibitor (JAKi)-naïve patients (pts) with MF.

Figure 1.

Methods. Pts had DIPSS score ≥INT-1, platelet count ≥100 ×
109/L, spleen volume ≥450 cm3, ≥2 symptoms with an average score
≥3 or total symptom score (TSS) ≥10 (MFSAF v4.0), peripheral blast
count <5%, and ECOG PS ≤2. PELA or PBO was administered
(daily for 14 consecutive days of 21) with RUX (twice daily for 21
days [1 cycle]). Primary endpoint was ≥35% spleen volume reduc-
tion from baseline (BL) (SVR35) at Week (W)24. Secondary end-
points included absolute change in TSS and ≥50% reduction in TSS
from BL (TSS50) at W24, and safety. Other endpoints included he-
moglobin (Hb) response (≥1.5 g/dL mean increase from BL without

!

Table: Summary of efficacy patients with AdvSM 

 
 

All response-evaluable   

 AdvSM subtype   

All 
(n=83) 

ASM 
(n=13) 

SM-AHN 
(n=55) 

MCL 
(n=15) 

Patients with !1 
prior systemic 

therapy 
(n=53) 

Treatment-naïve 
(n=30) 

ORRa N (%) 
95% CI 

61 (73) 
63–83 

10 (77) 
46–95 

41 (75) 
61–85 

10 (67) 
38–88 

35 (66) 
52–79 

26 (87) 
69–96 

CR or CRhb 24 (29) 3 (23) 18 (33) 3 (20) 11 (21) 13 (43) 
CR 13 (16) 1 (8) 9 (16) 3 (20) 6 (11) 7 (23) 
CRh 11 (13) 2 (15) 9 (16) 0 5 (9) 6 (20) 

PRc 33 (40) 7 (54) 19 (35) 7 (47) 20 (38) 13 (43) 
CI 4 (5) 0 4 (7) 0 4 (8) 0 

SD 13 (16) 3 (23) 7 (13) 3 (20) 10 (19) 3 (10) 
PDd 2 (2) 0 1 (2) 1 (7) 2 (4) 0 
NE 7 (8) 0 6 (11) 1 (7) 6 (11) 1 (3) 
Median DOR 
(95% CI) 

NR 
(43–NR) 

NR 
(27–NR) 

NR 
(37–NR) 

NR 
(NR–NR) 

NR 
(43–NR) 

43 
(37–NR) 

Median PFS 
(95% CI) 

NR 
(45–NR) 

NR 
(NR–NR) 

45 
(31–NR) 

NR 
(12–NR) 

NR 
(31–NR) 

48 
(39–48) 

Median OS 
(95% CI) 

NR 
(50–NR) 

NR 
(NR–NR) 

NR 
(50–NR) 

NR 
(14–NR) 

NR 
(50–NR) 

NR 
(NR–NR) 

aBest confirmed response per modified International Working Group-Myeloproliferative Neoplasms Research and Treatment-European 
Competence Network on Mastocytosis response criteria. CR + CRh + PR + CI. Data cutoff September 15, 2023. bCRh requires full 
resolution of all evaluable C-findings, elimination of BM mast cell aggregates, serum tryptase <20 ng/mL, resolution of palpable 
hepatosplenomegaly, and partial hematologic recovery (defined as absolute neutrophil count >0.5!109/L with normal differential, platelet 
count >50!109/L, and hemoglobin level >8.0 g/dL). cPR requires full resolution of !1 evaluable C-findings and !50% reduction in both 
bone marrow mast cells and serum tryptase. dTwo patients had PD as best response. 
95% CI, 95% confidence interval; AdvSM, advanced systemic mastocytosis; ASM, aggressive systemic mastocytosis; CI, clinical 
improvement; CR, complete remission; CRh, complete remission with partial hematologic recovery; DOR, duration of response; MCL, 
mast cell leukemia; NE, not evaluable; NR, not reached; OS, overall survival; PFS, progression-free survival; PR, partial response; PD, 
progressive disease; SD, stable disease; SM-AHN, systemic mastocytosis with associated hematologic neoplasm. 
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transfusions in the prior 12 weeks) and red blood cell (RBC) trans-
fusion number.

Results. As of Aug 31, 2023, 430 pts were randomized. At W24,
65.9% (141/214) vs 35.2% (76/216) (p<0.001) of pts had an SVR35
response in the PELA+RUX vs PBO+RUX arms, respectively (Fig-
ure). Mean (SE) absolute change in TSS was -15.99 (1.028) vs -14.05
(0.986) (p=0.0545), and TSS50 response was 52.3% (112/214) vs
46.3% (100/216) (nominal p=0.216) at W24. Hb response was ob-
served in 10.7% (23/214) vs 6.0% (13/216) of pts, with differences
in mean Hb levels maintained at W48. In pts with anemia (Hb BL
<10 g/dL), Hb response was observed in 16.4% (11/67) vs 14.1%
(10/71). During the first 24 weeks, 27.6% (59/214) vs 37.5%
(81/216) of pts required RBC transfusion. Of 426 pts evaluated for
safety, the most common treatment-emergent adverse events in the
PELA+RUX vs PBO+RUX arms were anemia (43.9% vs 54.7%
[Grade ≥3, 23.1% vs 36.4%]), thrombocytopenia (52.8% vs 37.4%
[13.2% vs 6.1%]), and diarrhea (23.1% vs 18.7% [0.5% vs 1.4%]).

Conclusions. PELA+RUX significantly reduced splenomegaly,
with a trend toward reduced TSS at W24, and improved anemia at
W24 and W48 compared with PBO+RUX in JAKi-naïve pts with
MF, addressing key hallmarks of MF. Results support a potential par-
adigm shift to combination therapy for MF. The development of
pelabresib was funded in part by the Leukemia and Lymphoma So-
ciety.
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IMPACT OF DISEASE PHENOTYPE AND TREATMENT 
STRATEGIES
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Outcome after ruxolitinib (RUX) discontinuation is poor in pa-
tients (pts) with myelofibrosis (MF). To investigate the impact of dis-
ease phenotype at RUX stop and of subsequent therapeutic strategies
on outcome, we performed a sub-analysis of the RUX-MF retrospec-
tive study, that includes 1055 MF pts treated with RUX according to
standard practice. Overall survival (OS) was estimated from RUX
stop or 2nd line therapy start. Cox models and delayed entry were
used for estimated survival plots. After a median exposure of 1.4 yrs,
397 (37.6%) pts discontinued RUX in chronic phase. At RUX stop,
208 (52.4%) pts had a cytopenic phenotype (PLT≤100x109/L and/or
Hb≤8g/dL) while 189 pts had either a fully proliferative phenotype
(Hb>10 g/dl, PLT>100 x109/L and spleen palpable at ≥5cm below
costal margin, BCM, n.55) or a mild anemia (Hb 8-10 g/dl) with or
without palpable splenomegaly (n.134). OS at 3 yrs was 33.4% in
cytopenic and 54.4% in non-cytopenic pts (median OS: 3.9 vs 1.5
yrs, p<0.001), with no differences between pts with fully proliferative
or mildly anemic MF (p=0.73). After DIPSS adjustment, the differ-
ence in OS remained significant (p=0.002) (Figure  1A). At RUX
stop, 175 pts (44.1%) had a large spleen (≥10cm BCM). OS at 3 yrs
was 33.5% and 51.6% in pts with and without large spleen (median
OS: 2.1 vs 3.3 yrs, p=0.01), confirmed after DIPSS adjustment
(p=0.04) (Figure  1B). Within 1 year from RUX stop, 272 out of 298
living pts (91.3%) received a 2nd line therapy: conventional therapy
(CT: including hydroxyurea, steroids, danazol, busulfan, RUX,
splenectomy, supportive therapy; n.119), novel therapy (NT: exper-
imental drugs and novel JAK2 inhibitors; n.71) and allogeneic trans-
plant (ASCT: n.82). The 3 groups differed for DIPSS score, PLT
count, spleen length. OS at 3 yrs was 22.8%, 49.1% and 62.5% in
CT, NT and ASCT pts, respectively, and confirmed after adjustment
for DIPSS/PLT/spleen (p<0.001) (Figure  1C). This was confirmed
analyzing separately pts with/without large splenomegaly and pts
with/without cytopenic phenotype (both p<0.001). In multivariable
Cox analysis including cytopenic phenotype, CT (vs NT) and large
spleen, cytopenic phenotype (HR: 1.46, p=0.02) and CT (HR: 2.10,
p<0.001) remained significantly associated with OS (large spleen,
HR: 1.24, p=0.17). Cytopenic phenotype and large spleen are main
determinants of MF prognosis after RUX discontinuation. ASCT and
NT represent superior approaches compared with CT and should be
used whenever possible.

Figure 1.

Figure 1: Cox survival plots 
(A) Cytopenic vs non-Cytopenic (adjusted for DIPSS risk); (B) With vs without large splenomegaly (adjusted for DIPSS risk); (C) Conventional Therapy 
vs Novel Therapy vs ASCT after RUX discontinuation (adjusted for DIPSS risk, platelet count and spleen length). 
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ENABLE: DECITABINE AND VENETOCLAX IN BLAST PHASE
MYELOPROLIFERATIVE NEOPLASMS (MPN-BP). MUTATION
LANDSCAPE OF PATIENTS ENROLLED IN THE MYNERVA-GI-
MEMA AML2420 TRIAL
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Management of pts with MPN-BP is challenging with median
overall survival of 3-6 mo, unless for few pts bridged to transplanta-
tion. Clinical (age, performance status) and biological (prior expo-
sure to chemotherapeutics, clonal complexity, resistance to
conventional agents, enrichment of adverse mutations and complex
karyotype) contribute to the intrinsic chemo refractoriness of MPN-
BP. The combination of Venetoclax (VEN) and hypomethylating
agents (HMA) has been recently established as standard for newly
diagnosed, unfit patients with de novo AML ineligibile for intensive
chemotherapy, but it has not been tested prospectively in MPN-BP
and small retrospective series reported conflicting results. ENABLE
is an open arm, phase 2 clinical trial aimed at verifying efficacy and
safety of VEN plus Decitabine (DEC) in MPN-BP pts unfit for in-
tensive therapy (Clinical trial.gov NCT04763928). Abbvie provided
financial support for the trial. VEN and DEC are administered as per
standard practice. Main study endpoint is event-free survival. Sec-
ondary objectives include assessment of mutation profile at baseline
and correlation with response. We describe here the mutation profile
in the first 51 pts (50% of total planned accrual, n=101). Between
Dec 2021 and Apr 2024, 23 GIMEMA centers enrolled a total of 74
pts (73% of planned), of which 35.2% evolving after myelofibrosis
(MF), 37% ET, 20% PV. Median age at BP onset was 72.6 (53.7,
82.3) y. 64% were male. NGS sequencing was performed with On-
comine™ assay on mononuclear cells at enrolment (50 PB, 1 BM).
We found a total of 214 mutations and 139 variants, with a median
of 4 variants per sample (range 1-9); most frequent was JAK2V617F
(75%), ASXL1 (41%), TP53 (33%), SRSF2 (31%), RUNX1 (20%),
TET2 (18%), IDH2 (16%; A140G) and CALR (12%); 2 pts (2.3%)
had IDH1mut (A132C). Overall, 46 pts (90%) had driver-mutation
in JAK2V617F (VAF 0.03-97%), CALR (4 Type 1, 2 atypical; VAF
48-59%) or MPL (2 W515x, 1 S505N, 2 S204x; VAF 3-97%), and 5
pts (10%) were triple-negative. Of interest, 1 pt was FLT3mut (dou-

ble-hit mutation; p.V592A, VAF 14%; p.T824C, VAF 9%) and 1 pt
was NPM1 mut (T288Cfs12, VAF32%). This is the largest available
series on mutation profile of MPN-BP pts, and indicate that most BP
are driver-mut positive and are enriched in targetable proteins includ-
ing IDH1 and IDH2. Also, occasional pts had mutations associated
with de-novo AML, including FLT3 and NPM1, suggesting that these
mut should be searched as well in MPN-BP pts. Results will be up-
dated at the meeting.
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ACCELERATED IMMUNE EFFECTOR CELL RECONSTITUTION
IN MYELOFIBROSIS PATIENTS TREATED WITH MOMELOTINIB
AFTER RUXOLITINIB
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Background. Momelotinib (MMB) has been shown to alleviate
symptoms, anaemia, and splenomegaly in myelofibrosis (MF). Un-
like the JAKi ruxolitinib (RUX), associated with significant immune
suppression and increased risks of complications partly due to re-
duced cellular immunity, the effects of MMB on immune effector
cell populations have not been previously described.

Aims.To evaluate MMB efficacy in a ‘real-world’ setting and
compare its effects on immune effector cell frequencies after transi-
tioning from RUX. Patients were monitored for 24 weeks after start-
ing MMB. Peripheral blood mononuclear cells from 24 patients were
analysed to assess changes in immune effector cell frequencies at
baseline while on RUX, at 12 and 24 weeks (n=12). Ten healthy sub-
jects were used as controls (HC).

Figure 1.

Results. 24 MF patients (median age 69 years), starting MMB
following prior RUX resistance/intolerance (median time on
RUX=1.5 years), were included (primary MF n=9, secondary MF
n=15; DIPSS intermediate-1 n=2, intermediate-2 n=12, high n=10)
Patients showed reduced frequencies of CD3+, CD4+, and CD8+ T
cells, and NK cells at baseline whilst on RUX compared to HC (p-
values <0.004). However, a significant increase in total lymphocytes,
CD3+, CD4+, and CD8+ T cells, and NK cells was noted 12 weeks
post-MMB initiation vs baseline, returning towards levels observed
in HC (p=0.02, 0.02, 0.02, 0.054, and 0.01 respectively). This in-
crease was sustained at 24 weeks (p=0.0008, 0.02, 0.01, 0.002, and
0.015). At baseline, 33% (n=8) of patients were transfusion-depen-
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dent, and 37.5% (n=9) required occasional transfusions. At 12 weeks,
only 1 remained transfusion dependent and 14 (58%) achieved inde-
pendence. A subset of 17 patients was followed for 24 weeks, where
5 further patients became transfusion independent (82%, n=14).
Their mean Hb at baseline was 90.2g/L and 106.8g/L at 24 weeks
(p=0.001). Both patients requiring regular platelet transfusion at
baseline did not respond to MMB, remaining transfusion dependent
at 24 weeks. 3 patients with advanced-stage CKD were included,
achieving haematologic response. The most frequent non-haemato-
logical adverse events (50% of patients) were limited to grade 1
severity, predominantly peripheral neuropathy.

Conclusion. We observed a notable recovery in immune effector
cell frequencies 12 weeks after starting MMB therapy, which per-
sisted at the 24-week follow-up. MMB showed a favourable haema-
tological response, significantly improving Hb levels.

Hemostasis, thrombosis, thrombocytopenia
and platelet diseases II
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THROMBOPOIETIN-R AGONISTS EFFICACY AND SAFETY IN
PREGNANT ITP PATIENTS AND THEIR NEWBORNS: A MULTI-
CENTER RETROSPECTIVE ITP-NET ITALIAN STUDY 
ON BEHALF OF GIMEMA WORKING GROUP 
“ANEMIA & THROMBOCYTOPENIA”

M. Carpenedo1, G. Carli2, A. Patriarca3, M. Napolitano4, M. Bellini5,
A. Condorelli5, F. Mendicino6, V. Sammartano7, F. Zaja8 On Behalf
Of Gimema Working Party “anemia and Thrombocytopenia”

1Hematology Unit, ASST Fatebenefratelli -Sacco, Ospedale L. Sacco
Polo Didattico Università Degli Studi Di Milano; 2Hematology Unit,
Ospedale San Bortolo; 3Hematology Unit, Azienda Ospedaliera Uni-
versitaria Di Novara; 4Hematology Unit, Thrombosis and Haemosta-
sis Reference Regional Center, University of Palermo; 5Hematology
Unit, Azienda Socio Sanitaria Territoriale (ASST) Papa Giovanni
XXIII; 6Hematology Unit Azienda Ospedaliera “Mariano Santo”;
7Hematology Unit Azienda Ospedaliera Universitaria Senese e Uni-
versità di Siena; 8DSM Università Degli Studi Di Trieste, Italy

Background. Immune thrombocytopenia (ITP) can arise de novo
during pregnancy (P) or be exacerbated by it. Steroids (S) and im-
munoglobulins (IVIG) are the main therapy (tx) for ITP during P al-
though in some cases resistance, intolerance or adverse events related
to these tx may occur. Data on the efficacy and safety of thrombopoi-
etin receptor agonists (TPO-RA) during P are scarce. AIM: To eval-
uate data of efficacy and safety of TPO-RA in women with ITP and
P in 7 Italian centers. METHOD: Retrospective data from hospital
charts about ITP history, previous tx, dosage and duration of TPO-
RA, , platelet count (plt) at delivery (D), adverse events, maternal
and fetal outcome. 

Results. We analyzed 16 P (1 twin P) in 13 women, and 17 new-
borns (Table 1). Median age at D was 33 yrs (22-46). 3 pts had a de
novo ITP while in 13 P a chronic ITP was already known with a me-
dian disease duration of 12 yrs (1-41). Median n of previous lines of
tx before P was 3 (0-6); these included 4 splenectomy and 7 tx with
TPO-RA. All ps were steroid refractory; Romiplostim (median
weekly dose 6 mcg/Kg) and Eltrombopag (median daily dose 25 mg)
were administered in 10 and 6 pts respectively for a median of 33
days (5-280) before D. Median plt count at TPO-RA start was 29x
10e9/L. In 11 cases TPO-RA were combined: with S (7), S plus IVIG
(1), IVIG (2) S and cyclosporin (1). In 6 P mucocutaneus bleeding
were reported and resolved after the use of TPO-RA. All 16 P re-
sponded to TPO-RA, 11 with complete response and the median plt
count at D was 112x109/L (58-250). No thrombotic, hemorrhagic nor
other complications were reported. Cesarean section (CS) was per-
formed in 5 D (31%) and only in one case of vaginal D a peripartum
bleeding occurred (WHO 2). There was only 1 case of premature D
due to placenta previa with a planned CS without relevant bleeding.
10 newborns (59%) presented thrombocytopenia at birth (Figure  1)
treated with IVIG in combination or alone with plt transfusion, with
complete resolution. In 13 cases (81%) TPO-RA tx was continued
after D. 6/12 known neonates received breastfeeding. 

Conclusions. For pts with ITP during P, data on the
efficacy/safety of other tx besides S and IVIG are scarce. In our case
series TPO-RA tx appears safe, manageable and effective to increase
plt count for D in pts with chronic, S-refractory disease. No throm-
botic events nor specific complications for newborns were reported.
These positive and encouraging data require confirmation in larger
series
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Table 1. Charactristics of the patient.

Figure 1.

C097

LAPAROSCOPIC SPLENECTOMY FOR PRIMARY IMMUNE
THROMBOCYTOPENIA (ITP) AFTER 2000: A MONOCENTER
STUDY

M. Venturi1,2, F. Branzanti2, A. Dedola1,2, M. Loffredo1,2, 
G. Fontana1,2, G. Auteri3, M. Cavo1,2, F. Palandri1, N. Vianelli1

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 2Dipartimento di Medicina Specialistica,
Diagnostica e Sperimentale, Università di Bologna; 3Hematology
Unit, University of Ferrara, Italy

Splenectomy (SPL) is the only procedure proved to achieve a
long-term sustained response off therapy (SROT) in about 60% of
patients (pts) with primary immune thrombocytopenia (ITP). Since
2000, with the introduction of rituximab (RTX) and thrombopoietin
receptor agonists (TPO-RA), the use of SPL has significantly de-
creased. Safety and efficacy of laparoscopic SPL were evaluated in
57 ITP pts who were splenectomized between 2000 and 2023 at our
Institute. Treatment response was defined according IWG criteria as
platelet count (PLT)≥30.000/mm3 and at least 2-fold increase the
baseline count; complete response (CR) required a PLT>100x109/L.
Grade 3-4 events after SPL (infections, thrombosis, hemorrhages)
were recorded. At SPL, median age was 37.7 yrs (19.5-70.9); 24
(42.1%) pts were male; median PLT count was 74x109/L [1-481]. All
pts were vaccinated against capsulated bacteria. Most pts underwent
SPL in chronic phase (n. 39, 68.4%); 32 (56.1%) pts underwent SPL
after ≥1 TPORA and/or RTX, 25 (43.9%) after 1st line therapy. Clin-
ical-laboratory characteristics were comparable in the 2 groups.
Overall, 52 (91.2%) pts achieved a response (CR: 84.2%) in absence
of additional therapies. At 1,6 and 12 months from SPL, 89.5%,
84.2% and 78.6% of pts were in response, respectively. After a me-
dian time of 1.3 years (0.1-14.2) from first response, 15 (28.8%) lost
the response. In the 37 pts with SROT, median observation time after
SPL was 10.5 yrs [1.6-22.6]. 

Table 1.

The remaining 20 pts received at least 1 additional therapy post-
SPL: 60% achieved SROT, 35% pts a CR still needing treatment and

Table 1: Patients’ characteristics 

Patients’ cohort (n.57) 
Characteristics at Splenectomy 

Age, median (range), years 
Age < 60 years, n. (%)  

37.7 (19.5-70.9) 
48 (84.2%) 

Male Sex, n. (%) 24 (42.1%) 
Platelet count, median (range), x 109/L 

Platelet count < 50 x 109/L  
Platelet count < 30 x 109/L  

74 (1-481) 
20 (35.1%) 
12 (21.1%) 

Chronic phase, n. (%) 39 (68.4%) 
Splenectomy in 2nd line, n. (%) 25 (43.9%) 
Lines of therapy, median (range) 3 (1-6) 

Events after Splenectomy 
Infections (grade 3-4), IR, %patient-year 

RTX pre-SPL pts 
No-RTX pre-SPL pts 
1 immunosuppressant post-SPL* 
≥2 immunosuppressant post-SPL* 
*on 20 evaluable 

1.1 (n. 7) 
1.6 
0.9 
0.6 
0 
 

Hemorrhages (grade 3-4), IR, %patient-year 0.6 (n. 4) 
Thrombosis (grade 3-4), IR, %patient-year 0.2 (n. 2) 
Response, n. (%), on 56 evaluable 

12 months 
SROT 

 
44 (78.6%) 
36 (64.3%) 

Relapse, n. (%), on 52 evaluable 15 (28.9%) 
Death, n. (%) 6 (10.5%) 

Events respect line of therapy 
 SPL in 2nd line 

(n. 25) 
SPL in 3rd line or more 

(n. 32) p-value 

Infections (grade 3-4), IR, %patient-year 0.3 (n. 1) 2.2 (n. 6) 0.03 
Hemorrhages (grade 3-4), IR, %patient-year 0.9 (n. 3) 0.3 (n. 1) 0.41 
Thrombosis (grade 3-4), IR, %patient-year 0 0.6 (n. 2) 0.22 
Response, n. (%), on 56 evaluable 

12 months 
SROT 

 
22 (88.0%) 
16 (64.0%) 

 
22 (71.0%) 
20 (64.5%) 

 
0.12 
0.97 

Relapse, n. (%), on 52 evaluable 8 (33.3%) 7 (25.0%) 0.51 
Death, n. (%) 3 (12.0%) 3 (9.4%) 0.75 
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5% never got a response. In univariate analysis, only age <60 yrs
was associated to SROT post-SPL [OR: 4.71; p=0.05]. Incidence rate
(IR) of infections, thrombosis and hemorrhages were 1.1, 0.3 and
0.6%p-y, respectively. Four (57.1%) infective events occurred within
1month from SPL (2 pneumonitis, 2 pancreatitis); RTX pre-SPL and
>1 immunosuppressant post-SPL had not a significant impact on in-
fection IR (p=0.46 and p=0.66, respectively). Based on the number
of pre-SPL treatments, infective events were more frequent in pts
splenectomized in at least 3rd line, while responses and thrombotic
and hemorrhagic events were similar (Table 1). In our cohort of ITP
pts, although limited, SPL showed an acceptable efficacy and safety
profile, even after ≥2 line of therapy. In relapsed/refractory pts, only
a small group never obtained a response, representing the ideal can-
didates for clinical trials.

C098

SAFETY AND EFFICACY OF DIRECT ORAL ANTICOAGULANTS
(DOACS) IN PATIENTS WITH PHILADELPHIA-NEGATIVE 
MYELOPROLIFERATIVE DISEASES: A COMPARISON WITH 
VITAMIN K ANTAGONISTS (VKA)

F. Cavalca1, S. Pierini1,2, I. Civettini1,2, C. Gambacorti-Passerini1,2,
E.M. Elli1

1IRCCS San Gerardo dei Tintori, Hematology and Bone Marrow
Transplantation Unit; 2University of Milano Bicocca, Medicine and
Surgery

Background. Chronic myeloproliferative neoplasms (MPN) are
diseases characterized by a high risk of both thrombotic events (TE)
and bleeding events (BE). However, only a few data are available
regarding the safety and efficacy of vitamin K antagonists (VKA)
and direct oral anticoagulants (DOACs) in a real-world setting for
MPN patients (pts).

Aims. The study aimed to compare the safety and efficacy of
DOACs and VKA in MPN pts treated for venous thromboembolism
(VTE) or for atrial fibrillation (AF).

Methods. We conducted an observational study which enrolled
156 MPN pts, followed at our Center, who received oral anticoagulant
therapy (OAT) with VKA or DOACs for VTE or AF. TE were cate-
gorized by type and location. BE were classified according to ISTH
classification. Common statistical tests were used for analyses.

Figure 1.

Results. Pts features were resumed into Table 1. 64 pts received
OAT with VKA (41%), and 92 with DOACs (59%). For 82 pts OAT
was prescribed for AF (52.6%), and for 74 for VTE (47.4%). The
median exposure time to OAT was 5.8 years in the VKA group (range
0.2-20 years) and 1.77 years in the DOACs group (range 0.2-10
years). After a median follow-up of 3.2 years, 14 TE were reported:

5 (35.7%) in the DOACs-treated group, and 9 (64.3%) in the VKA-
treated group. Incidence rate of TE was 2.11 vs 2.14
thrombosis/pts/year in the VKA and DOACs group, respectively. No
significant differences in terms of thrombosis free survival (TFS) be-
tween the two groups were reported (p=0.72). Overall, there were 27
BE: 13 in the DOACs (51.9%), 14 in the VKA group (48.1%).
Among these, we report 8 major BE, 4 in both groups. The incidence
rate of BE was 5.6 vs 3.3/pts/year in the DOACs and VKA group,
respectively. No significant differences in terms of bleeding free sur-
vival (BFS) analyzing the whole population and the VTE group were
reported (p=0.13 and p=0.75). We found a trend for lower BFS in
pts treated with DOACs for AF (p=0.08-Figure  1). In a multivariate
model the risk of BE was associated solely with DOACs adminis-
tration (HR 3.7, p=0.01). We found no significant differences in the
risk of TE and BE for the type of DOACs used.

Summary. To our knowledge, this is the largest study evaluating
safety and efficacy of DOACs compared to VKA in MPN setting.
Our findings suggest that DOACs are as effective as VKA, but they
appear to exhibit a trend towards a higher overall risk of BE, espe-
cially in the group treated for AF. More data from prospective studies
are needed.

C099

USE OF ULTRASOUND (US) FOR JOINT EVALUATION 
IN HEMOPHILIA: THE MONTREAL STUDY

F. Valeri1,2, C. Dainese1,2, C. Sella1,2,3, G. Murante1,2,3, S. Bergonzi1,2,3,
A. Porreca4, B. Bruno2,3, A. Borchiellini1,2

1Regional Centre for Hemorrhagic and Thrombotic Diseases, AOU
Città della Salute e della Scienza; 2Division of Hematology, AOU
Città della Salute e della Scienza and University of Turin; 3Depart-
ment of Molecular Biotechnology and Health Sciences, University
of Turin; 4Laboratory of Biostatistics, Department of Medical, Oral
and Biotechnological Sciences, “G. d’Annunzio” University of Chi-
eti-Pescara, Chieti, Italy

Background. For hemophilic patients, optimization of joint out-
comes is still an important unmet need. Traditionally, most symptoms
are ascribed to joint bleeding and addressed mainly by optimizing
prophylaxis. Recently, a new emphasis is on early detection and treat-
ment of arthropathy beyond improving treatment strategies. There is
rising awareness that detection and management of asymptomatic
findings are essential. For this purpose, the HEAD US (Hemophilia
Early Arthropathy Detection) protocol was designed, in order to de-
tect blood effusion and joint damage before clinical manifestations.
The aim of this study is to investigate use of US monitoring in eval-
uating arthropathy in severe hemophilia A (HA) and B (HB) patients
and to find any correlation between US score and HJHS (hemophilia
joint health score), ABR (annualized bleeding rate) and NRS (Nu-
meric pain Rating Scale) evaluated at baseline, after 6 months (T1)
and 12 months (T2) of regular prophylaxis.

Methods. Adult severe hemophilia A/B patients were included.
At each visit articular function was evaluated with HJHS and US

(HEAD US score). Joint pain (NRS), trough level, target joints and
prophylaxis efficacy whit ABR were monitored.

Results. We evaluated 32 patients. Median age was 39 years old
(IQR1-3 33-55,5), 7 patients had HB and had 25 had HA. Median
trough level was 2.00 (IQR1-3 1.00-3.00) for HA and 10.00 (IQR1-
3 10.0-11.00) for HB. Median target joints value was 2, without dif-
ferences between HA and HB. Median HEAD US, NRS, HJHS and
ABR at baseline, at T1 and T2 are shown in Table 1. As reported, no
significant differences were found within the three timepoints and
within type of hemophilia. A univariate correlation analysis was per-
formed and no significant correlations within variables was found.
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Conclusions. The exact frequency of performing US in HA and
HB patients is not defined yet. Our analysis suggests that a every 6
months evaluation after baseline may be too early to detect signifi-
cant intraarticular changes in patients treated with replacement ther-
apy prophylaxis, regardless the trough level. No correlation between
HEAD US score and the others parameters evaluated over time was
found. These results are to be confirmed in longer follow up studies.

Table 1.
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THROMBOPOIETIN RECEPTOR AGONISTS (TPO-RAS):
A PROMISING THERAPY FOR CHEMOTHERAPY INDUCED
THROMBOCYTOPENIA (CIT)

L. Fucci, S. Ligia, E. Baldacci, S. Sorella, V. Filipponi, M. Salvatori,
A. Chistolini, C. Santoro

Hematology, Department of Translational and Precision Medicine,
Sapienza University of Rome, Italy

Chemotherapy-induced thrombocytopenia (CIT) can be an ad-
verse event of oncologic treatments and affects about 1/3 of patients
with solid tumor. CIT can lead to morbidity and mortality from he-
morrhagic events and can complicate the whole management of on-
cologic patients. A platelet count below 100×109/L is often managed
with reduction of therapy relative dose intensity (RDI), influencing
oncologic outcomes and patients psychological well-being. The use
of thrombopoietin receptor agonists (TPO-RAs) in managing CIT
aims to increase platelet production by stimulating bone marrow
megakaryocytopoiesis, but their use is debated. We aimed to evaluate
TPO-RAs efficacy in treating CIT and assess their safety profile.
Thirteen oncologic patients with CIT were treated off-label with
TPO-RAs at Policlinico Umberto I-Sapienza University of Rome.
Data were collected retrospectively. The characteristics of patient
population are listed in Figure 1a/b: all had platelet count <100×109/L
and this hindered the administration of proper cancer therapy. First-
line corticosteroid treatment was ineffective in achieving persistent
platelet response, with a median maximum platelet count (MMPC)
of 58×109/L, (IQR 38×109/L). Bone marrow assessments were per-
formed before TPO-RAs administration, revealing metastatic in-

volvement in 2 cases. Romiplostim and Eltrombopag were used re-
spectively in 6 (46%) and 7 patients (54%). Median treatment dura-
tion was 6 months (IQR 12). Twelve/13 (92%) achieved a platelet
count >100×109/L within a median of 14 days (IQR 10) and main-
tained persistent response. This allowed them to correctly attend on-
cologic treatments. Moreover, 3 (23%) were even able to discontinue
TPO-RAs administration. MMPC reached during TPO-RAs was
244×109/L (IQR 161×109/L); median follow-up was 7 months (IQR
10). At last visit, median platelet count was 133×109/L (IQR
114×109/L). No thrombotic complications occurred. Three patients
deceased due to infection or cancer progression. TPO-RAs seemed
to be efficacious, well tolerated and safe in CIT management, en-
abling patients to undergo anticancer therapy without RDI reduction,
which is a crucial outcome for both the oncologic course and psy-
chological well-being. However, further studies on larger cohorts are
needed to validate these findings.

Figure 1.

!       ALL           HA                 HB         p.overall 

!       N=32              N=25               N=7                   

Trough 3.00 [2.00;5.25]  2.00 [1.00;3.00]   10.0 [10.0;11.0]   <0.001   

n° target joint 2.00 [2.00;3.00]  2.00 [2.00;3.00]   2.00 [1.50;3.00]    0.700   

HEAD US T0 8.00 [6.00;19.2]  8.00 [6.00;20.0]   13.0 [4.00;15.5]    0.537   

HEAD US T1 9.50 [6.00;18.0]  9.00 [6.00;18.0]   13.0 [3.50;15.5]    0.615   

HEAD US T2 10.0 [6.00;17.0]  11.0 [6.75;17.0]   7.00 [3.50;13.5]    0.236   

NRS T0 2.00 [0.00;4.25]  2.00 [0.00;3.00]   3.00 [1.00;5.00]    0.437   

NRS T1 2.00 [0.00;4.00]  2.00 [0.00;3.00]   4.00 [0.50;4.00]    0.385   

NRS T2 2.00 [0.00;4.00]  2.00 [0.00;3.25]   3.00 [0.00;5.50]    0.576   

HJHS T0 9.50 [5.75;14.5]  10.0 [6.00;16.0]   9.00 [3.00;13.0]    0.522   

HJHS T1 11.0 [5.00;17.2]  10.0 [5.00;17.0]   15.0 [3.00;20.0]    0.982   

HJHS T2 9.00 [6.00;19.5]  9.00 [7.50;18.8]   10.0 [3.00;22.0]    0.831   

ABR T0 1.00 [0.00;2.00]  1.00 [0.00;2.00]   1.00 [0.00;4.00]    0.592   

ABR T1 0.00 [0.00;1.00]  0.00 [0.00;1.00]   1.00 [0.00;2.50]    0.161   

ABR T2 0.00 [0.00;1.00]  0.00 [0.00;1.25]   0.00 [0.00;1.00]    0.957   

D.HEADUS 0.00 [-1.50;1.00] 0.00 [-1.00;1.25] -1.00 [-4.00;0.00]   0.224   

D.NRS 0.00 [-1.00;0.00] 0.00 [-1.00;0.00]  0.00 [0.00;0.00]    0.721   

D.HJHS 0.00 [-1.00;2.00] 0.00 [-1.25;2.25]  0.00 [0.00;1.50]    0.416   

D.ABR 0.00 [0.00;0.50]  0.00 [0.00;1.00]   0.00 [0.00;0.00]    0.319   
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INTRAPATIENT COMPARATIVE ANALYSIS OF ZANUBRUTINIB
PLUS OBINUTUZUMAB EFFICACY IN RELAPSED/REFRAC-
TORY (R/R) FOLLICULAR LYMPHOMA (FL) USING THE
GROWTH MODULATION INDEX (GMI)

P.L. Zinzani1, K. Bouabdallah2, S. Liao3, R. Delarue4, L. Dima5, 
D. Weber4, L. Dumartin5

1Institute of Hematology “Seràgnoli”, University of Bologna; 
2Hôpital Haut-Lévêque, CHU Bordeaux; 3BeiGene Shanghai Co,
Ltd; 4BeiGene Switzerland, GmbH; 5BeiGene

Background. In ROSEWOOD (NCT03332017), a global, ran-
domized, open-label, phase 2 study, median PFS in patients (pts) with
R/R FL was significantly longer with zanubrutinib + obinutuzumab
(ZO) vs obinutuzumab (O) alone and compared favorably with the
PFS with their last prior treatment. To overcome limitations of cross-
study comparisons, the GMI uses each pt as their own control to eval-
uate tx efficacy by comparing PFS with each successive tx (GMI >1,
present tx extends PFS vs prior tx; GMI ≥1.33, significant clinical
activity). ZO efficacy was analyzed in the tx sequence received by
ROSEWOOD pts using an intra-pt comparison analysis with the
GMI clinical endpoint.

Figure 1.

Methods. PFS was assessed by independent central review;
ROSEWOOD censoring rules were used. GMI was defined as (PFSn
from ZO or O)/(PFSn−1 from last prior line) with the distribution
estimated by the Kaplan-Meier (KM) method. The 95% CIs were es-
timated using the Brookmeyer and Crowley method (median GMI)
and Greenwood’s formula with logit transformation (proportion
within each interval).

Results. In ROSEWOOD, pts were randomized to ZO (n=145)
or O (n=72); 5 pts in the ZO arm and 3 in the O arm were excluded
from the analysis (PFSn−1 data unavailable). KM curve analysis con-
firmed prior observations that median PFS with ZO, but not O, was
longer than with the last tx (ZO, 28.0 vs 12.1; O, 10.4 vs 11.5
months), the most frequent of which were rituximab-containing reg-
imens (ZO, 69%; O, 60%) and immunochemotherapy (ZO, 54%; O,
51%). In the overall population, median GMI for ZO and O, respec-
tively, was 2.7 (95%CI, 1.6-4.9; Figure) and 0.9 (95%CI, 0.5-1.7).

With ZO, 63.3% (95%CI, 53.8-71.9) of pts had a GMI ≥1.33 and
34.1% (95%CI, 25.9-43.3) had a GMI <1. In a subgroup analysis,
pts in the ZO arm with 2 prior lines (n=63) had a median GMI of 2.5
(95%CI, 0.9-NE); 65.6% (95%CI, 50.8-77.8) of pts had a GMI
≥1.33. Pts in the ZO arm with >2 prior lines (n=77) had a median
GMI of 3.1 (95%CI, 1.3-4.9); 61.8% (95%CI, 49.2-73.0) of pts had
a GMI ≥1.33.

Conclusions. Post hoc GMI analysis of ROSEWOOD efficacy
data showed that the majority (>60%) of pts with R/R FL who re-
ceived ZO had a significant (GMI ≥1.33) improvement in PFS vs their
last prior tx, regardless of the number of prior tx. The median GMI of
2.7 in the overall population was more than double the 1.33 threshold
for meaningful clinical activity compared with the last prior tx. These
data further support the benefit of ZO as a novel tx for R/R FL.
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ABSTRACT NOT PUBLISHABLE

DP003

PIRTOBRUTINIB IN RELAPSED/REFRACTORY (R/R) MANTLE
CELL LYMPHOMA (MCL) PATIENTS WITH PRIOR CBTKI: UP-
DATED SAFETY AND EFFICACY INCLUDING HIGH-RISK SUB-
GROUP ANALYSES FROM THE PHASE 1/2 BRUIN STUDY

P.L. Zinzani1, J. B. Cohen2, N.N. Shah3, W. Jurczak4, C.Y. Cheah5,
T.A. Eyre6, C.S. Ujjani7, Y. Koh8, W.S. Kim9, S.D. Nasta10, I. Flinn11,
B. Tessoulin12, S. Ma13, A.J. Alencar14, D.J. Lewis15, J.A. Woyach16,
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J.F. Seymour21, H. Nagai22, J.M. Vose23, B. Fakhri24, 
M.S. Hoffmann25, F. Hernandez-Ilizaliturri26, A.D. Zelenetz27, 
A. Kumar27, T. Munir28, D. Tsai29, M. Balbas29, B. Liu30, 
A.S. Ruppert30, B. Nguyen29, L.E. Roeker27, M.L. Wang31

1Institute of Hematology “Seràgnoli” University of Bologna; 2Winship
Cancer Institute, Emory University; 3Medical College of Wisconsin;
4Maria Sklodowska-Curie National Research Institute of Oncology;
5Linear Clinical Research and Sir Charles Gairdner Hospital; 6Ox-
ford University Hospitals NHS Foundation Trust, Churchill Cancer
Center; 7Fred Hutchinson Cancer Research Center; 8Department of
Internal Medicine, Seul National University Hospital; 9Hematology
and Oncology at Sungkyunkwan University School of Medicine;
10Abramson Cancer Center, University of Pennsylvania; 11Sarah Can-
non Research Institute; 12Haematology Department, University Hos-
pital; 13Robert H. Lurie Comprehensive Cancer Center of
Northwestern University; 14Sylvester Comprehensive Cancer Center;
15University Hospitals Plymouth NHS; 16The Ohio State University
Comprehensive Cancer Center; 17Swedish Cancer Institute; 18Division
of Hematology, Mayo Clinic; 19Rutgers Cancer Institute of New Jer-
sey; 20Alfred Health and Monash University; 21Royal Melbourne Hos-
pital, Peter MacCallum Cancer Centre and University of Melbourne;
22Department of Hematology and Oncology Research, National Hos-
pital Organization, Nagoya Medical Center; 23University of Nebraska
Medical Center; 24Division of Hematology at Stanford University
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Despite the efficacy of cBTKi in R/R MCL, disease relapse arises
through evolution of resistance mechanisms or development of
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cBTKi intolerance. Pirtobrutinib is approved in the USA to treat R/R
MCL after at least two lines of systemic therapy including a prior
cBTKi. We report updated results of pirtobrutinib therapy in all pts,
including those with biologically high-risk R/R MCL with a median
survival follow-up of 24.2 months (range, 18.2-29.8). Pts with R/R
MCL received pirtobrutinib in the multicenter Phase 1/2 BRUIN trial
(NCT03740529). Efficacy was assessed in all cBTKi pretreated pts,
as well as in cBTKi naïve pts. Key endpoints included ORR as as-
sessed by IRC per Lugano 2014 criteria, DOR, PFS, OS, and safety.
Pts were included across the dose escalation range and expansion
(25-300 mg/day) with 93% (n=141) receiving at least one dose of
200 mg/day, the FDA-approved dose. A data cut of 05May2023 was
utilized. Among all 152 pts with R/R MCL who received a prior
cBTKi, the median age was 70 years (range, 46-88). Median prior
lines of therapy were 3 (range, 1-9). ORR for cBTKi pretreated pts
was 49.3% (95% CI, 41.1-57.6), including 15.8% CRs (n=24) and
33.6% PRs (n=51), whilst cBTKi naive pts (n=14) had an ORR of
85.7% (95% CI, 57.2-98.2). Among 75 responding cBTKi pretreated
pts, median DOR was 21.6 mths (95% CI, 9.2-27.2). The 18- and
24-mo DOR rates were 51.9% (95% CI, 37-64.8) and 38.9% (95%
CI, 22.7-54.8), respectively. The 18- and 24-mo DOR rates among
12 responding cBTKi naïve pts were both 90.0% (95% CI, 47.3-
98.5). Median PFS and OS for cBTKi pretreated pts was 5.6 mos
(95% CI, 5.3-9.2), and 23.5 mos (95% CI, 17.1-NE), respectively.
In the MCL cohort (n=166), the most frequent TEAEs were fatigue
(31.9%), diarrhea (22.3%), and dyspnea (17.5%). The most common
Grade ≥3 TEAE was neutropenia/neutrophil count decreased
(13.3%) and the rate of Grade ≥3 infections was (19.9%). Grade ≥3
hemorrhage/hematoma (2.4%) and all-grade atrial fibrillation/flutter
(3.6%) were infrequent. Overall, 8 pts (5%) had TRAEs leading to
dose reductions and 5 (3%) had TRAEs leading to pirtobrutinib dis-
continuation. Pirtobrutinib continues to demonstrate durable efficacy
and a favorable safety profile in heavily pre-treated R/R MCL cBTKi
pretreated pts. Originally presented at ASH 2023

Table 1.
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Introduction. The CD20xCD3 bispecific antibody glofitamab
engages and redirects T cells to eliminate B cells. In a phase II study
(NCT03075696), fixed-duration glofitamab monotherapy induced
high complete response (CR) rates and had a manageable safety pro-
file in patients (pts) with relapsed and/or refractory (R/R) large B-
cell lymphoma (LBCL). We present extended follow-up data and
subgroup analyses in pts with prior CAR T-cell therapy and by base-
line total metabolic tumor volume (TMTV).

Methods. Pts with LBCL and ≥2 prior therapies received obin-
utuzumab pretreatment (1000mg) on Day (D)1 of Cycle (C)1. Intra-
venous glofitamab was given in step-up doses during C1 (D8:2.5mg;
D15:10mg), then 30mg on D1 of C2–12 (21d cycles). CR rate (pri-
mary endpoint; Lugano criteria), cytokine release syndrome (CRS;
ASTCT criteria) and associations between TMTV (derived from PET
images) and progression-free survival (PFS) and CRS were assessed.

Results. As of 4/9/2023, 154 pts received ≥1 dose of study drug,
with 3 median prior therapies; 33.1% had prior CAR T-cell therapy;
85.1% were refractory to their latest regimen. Median time on study
was 32.1 months (0–43). Overall response/CR rates were 52%/40%;
55% CRs were ongoing at data cut-off. Median duration of CR
(DoCR) was 26.9 m (95%CI: 19.8–not evaluable [NE]); ~ 55% of
pts with CR at any time remained in remission at 24 m. PFS/OS rates
at 18 m in pts with CR at end of treatment (EOT) were 66.6%/80.7%.
In pts with prior CAR T-cell therapy (n=52), CR rates were consistent
with the overall population; median DoCR was 22.0 m (95%CI: 6.7–
NE). Safety was consistent with previous reports. Median TMTV
was 128.7mL (n=144;0–3820). Higher TMTV was associated with
increased risk of Grade [G]≥2 CRS. The proportion of patients with
G≥2 CRS events in the 1st/2nd/3rd/4th TMTV quartiles was
2.8%/11.1%/16.7%/38.9% (Chi-square=16.3; degrees of freedom=1;
p<0.0001). Pts with TMTV≥median (n=72) had a 24-m PFS rate of
11.8% (95%CI: 6.0–23.5) vs 41.6% (95%CI: 31.1–55.6) amongst pts
with TMTV<median (n=72; HR: 2.4, 95%CI: 1.6–3.6).

Conclusions. Fixed-duration glofitamab showed durable re-
sponses in pts with R/R LBCL, with most pts with CR at EOT still
in remission and no new safety signals. CR rates in pts with prior
CAR T-cell therapy were durable and consistent with the overall pop-
ulation. Higher TMTV was associated with increased risk of G≥2
CRS, suggesting that TMTV may be prognostic for PFS.

! cBTKi pre-treated 
MCL (n [%])!

Number 
with 

Response 
(n)!

ORR, % (95% CI)! DOR, median (95% 
CI)!

Overall! 152 (100)! 75! 49.3 (41.1-57.6)! 21.6 (9.2-27.2)!

MCL histology!!

Classic/Leukemic! 120 (78.9)! 61! 50.8 (41.5-60.1)! 17.7 (7.7-NE)!
Blastoid! 15 (9.9)! 6! 40.0 (16.3-67.7)! NE (1.4-NE)!
Pleomorphic! 17 (11.2)! 8! 47.1 (23.0-72.2)! 21.6 (3.7-NE)!

TP53 mutation"!
Yes! 30 (50)! 13! 43.3 (25.5-62.6)! 17.6 (1.7-NE)!
No! 30 (50)! 15! 50.0 (31.3-68.7)! 14.8 (1.9-NE)!

Ki-67!Indexa!
<30%! 18 (28.6)! 12! 66.7 (41.0-86.7)! 17.7 (1.9-NE)!
!30%! 45 (71.4)! 20! 44.4 (29.6-60.0)! 21.6 (5.6-27.2)!

sMIPI! !

Low! 30 (19.7)! 20! 66.7 (47.2-82.7)! 27.2 (6.5-NE)!

Intermediate! 79 (52.0)! 42! 53.2 (41.6-64.5)! 17.7 (7.4-NE)!

High! 43 (28.3)! 13! 30.2 (17.2-46.1)! 14.8 (5.2-21.6)!
Discontinuation 
from any prior 
BTKia, b!

Disease Progression! 128 (85.9)! 55! 43.0 (34.3-52.0)! 14.8 (7.3-27.2)!
Toxicity/Other! 21 (14.1)! 19! 90.5 (69.6-98.8)! 25.3 (9.2-NE)!

Table. ORR and DOR in cBTKi pre-treated pts and high-risk subgroups 
aPatients with missing data were not included in the analysis. 
bDisease Progression" is selected if "PD" for any prior BTK; otherwise "Toxicity" is selected if toxicity from any prior 
BTK; otherwise "Other". 
#$$%&'(")(*+,-!./01(!2!.*'"3&+)!/01!(+4($()*%5!67!2!.*893&)&!%&,9*+,&5!:*7!2!;<%")(*+!*=!%&,9*+,&5!>76!2!
(+;&9&+;&+)!%&'(&?!.*88())&&5!8*!2!8*+)45!@77!2!*'&%"33!%&,9*+,&!%")&5!ABC!2!9%*D%&,,(*+E=%&&!,<%'('"35!A7!2!
9"%)("3!%&,9*+,&5!9),!2!9")(&+),5!0F#F!2!treatment-emergent adverse event; TRAE = treatment-related adverse event 

!
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RESULTS FROM THE POLARIX STUDY
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In POLARIX (NCT03274492), Pola-R-CHP demonstrated pro-
longed progression-free survival (PFS) vs R-CHOP in patients (pts)
with previously untreated diffuse large B-cell lymphoma (DLBCL;
Tilly et al. 2022). We previously validated the prognostic value of
ctDNA (Herrera et al. 2022); here, we analyse the mutation landscape
and molecular subtyping of DLBCL by plasma ctDNA vs tissue
DNA. Baseline (BL) plasma ctDNA single nucleotide variants
(SNVs) were identified using the AVENIO ctDNA NHL assay (Re-
search Use Only) with an allelic frequency (AF) of 0.5% (Stokowski
et al. 2022). At BL, tissue SNVs were determined by whole exome
sequencing (WES; AF cutoff 5%) and plasma-depleted whole blood
was used as a source of germline DNA to filter non-tumour-specific
variants for both ctDNA and WES assays. Comparison of mutation
landscapes in tissue DNA and plasma ctDNA focused on genomic
regions covered by both assays and variants within the coding re-
gions. Genetic subtypes were defined by the LymphGen classifier
using tissue and ctDNA SNvs. At BL, 443 pts had WES and ctDNA
data. When comparing mutation landscapes between tissue and
ctDNA, a median 82% (lower quartile 0.5, upper quartile 1.0) of tis-
sue SNVs/pt were also found in their matched ctDNA samples. Over-
all, tissue and ctDNA SNVs were found in 163 and 202 genes,
respectively. Among these genes, 154 had SNVs in both samples,
representing 96% and 78% of mutated genes identified in tissue and
ctDNA, respectively. Eleven genes showed statistically significant
differences in distribution between tissue and ctDNA (Fisher’s exact
test, false discovery rate <0.01; Benjamini and Hochberg. 1995); all
but one showed higher mutation frequencies in ctDNA than tissue.
Based on tissue SNV data, LymphGen was able to determine the mo-
lecular subtypes of 442 pts. Of these, 333 (75.3%) pts had the same
subtype designation by tissue (reference) and ctDNA SNVs; 109
(24.7%) had different designations. In a pooled analysis, 2-year PFS
estimates of individual subtypes by tissue vs ctDNA SNVs were con-
sistent. The mutation landscape of ctDNA in DLBCL characterised
by the AVENIO ctDNA NHL assay resembles that of tumour tissue
determined by WES. Pts with molecular subtypes defined by WES
or ctDNA had similar PFS outcomes, supporting the use of plasma
ctDNA as an alternative to tumour tissue for DLBCL genotyping.
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THE CD4/CD8 RATIO IN LEUKAPHERESIS, INFUSION PRO-
DUCTS AND POST-INFUSION PERIPHERAL BLOOD SAMPLES
INFLUENCES RESPONSE TO CART-CELL THERAPY IN 
PATIENTS AFFECTED BY RELAPSED/REFRACTORY 
LARGE B-CELL LYMPHOMAS

N. M. Caldarelli1,2, M. Magni1, S. Jonnalagadda1, G. Zanirato1, 
P. Corradini1,2, C. Carniti1

1Hematology Division, Fondazione IRCCS Istituto Nazionale dei Tu-
mori; 2School of Medicine, Università degli Studi di Milano, Italy

Background. The advent of chimeric antigen receptor T cells
(CARTs) has revolutionized the treatment of relapsed/ refractory
(R/R) B-cell lymphomas. Although several patient and tumor related
factors have been identified as predictors of efficacy, the majority
are studied after CART production. Aim of this study was to charac-
terize the phenotypic composition of T cells before and after CART
manufacturing to identify determinants of response to therapy in
large B-cell lymphoma patients (pts) and possibly avoid unnecessary
costs for CART production in patients not likely to respond.

Methods. Leukapheresis (LK) and infusion product (IP) left-
overs of 90 pts were analysed using multi-parametric flow cytometry
(MFC) to characterize T cell subsets. Circulating CARTs were mon-
itored in vivo using MFC using the CD19 CAR FMC63 antibody
(Miltenyi) and analysed with a panel including CD3, CD4, CD8,
CD45RO, CD45RA, CCR7, PD1, TIM3 and LAG3. Disease re-
sponse was assessed at day 90.

Results. We demonstrated that a low CD4/CD8 ratio in leuka-
pheresis products is associated with response [(0.61 in responders
(RE) vs 0.96 in non-responders (NR), p<0.05]. Additionally, RE dis-
play a lower CAR+ CD4/CD8 ratio in IPs (1.5 in RE vs 2.2 in NR,
p<0.05). When pts were stratified based on the median CAR+
CD4/CD8 ratios in IPs (1.83), lower ratios were also associated with
longer progression-free survival (p<0.05). The CD4+/CD8+ ratio in
LK products moderately correlates with the CAR+ CD4/CD8 ratio
in IPs (r=0.37, p<0.01), that in turn correlates with the CAR+
CD4/CD8 ratio at peak expansion (r=0.35, p<0.01). This suggests
that the T-cell subset composition of the starting material recapitu-
lates the one of IPs and of expanding CART in vivo, that are relevant
for response (87.3 CARTs/uL at peak expansion in RE vs 28.3 in NR,
p<0.05). At peak expansion, strong expanders (SE) (defined as pa-
tients with levels of CARTs/uL higher than the median) display a
lower CAR+ CD4/CD8 ratio compared to poor expanders (PE) (0.35
in SE vs 0.56 in PE, p<0.05). Additionally, SE also have more
CAR+CD8+T central memory (34.9% in SE vs 17.4% in PE, p<0.05)
and less exhausted CAR+CD8+PD1+TIM3+LAG3+ cells (0.35% in
SE vs 1.1% in PE, p<0.05) at peak.

Conclusions. These results suggest that a low CD4/CD8 ratio
both before and after infusion is associated with response to CART-
cell therapy and in vivo expansion. Moreover, expanding CARTs are
predominantly CD8+ displaying a less differentiated and exhausted
phenotype.
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Mediastinal gray zone lymphoma (GZL) is a rare entity, with a
high rate of pathological reclassification. The bio-GZL2020 study
collected histological samples and clinical data of patients (pts) di-
agnosed with GZL between 2006 and 2020. The study enrolled 68
pts; after the exclusion of pts lacking mediastinal involvement (ac-
cording to 2022 WHO/ICC classifications) and the central pathology
review 17 pts (25.0%) were confirmed as GZL. Median age at diag-
nosis was 41 (range 16-62), 12 pts were female (70.6%), stage was
I-II in 11 pts (64.7%); 10 pts had a mediastinal bulky (58.8%), half
of them with a mediastinal syndrome. Other baseline characteristics
are reported in Table 1. First line chemotherapy was DA-EPOCH in
10 pts, CHOP-like regimens in 5 pts, ABVD and MACOP-B in one
case. All pts but the ABVD one received rituximab. DA-EPOCH was
escalated in 62.5% of pts, in 50% level 3 or higher was attained. Two
advanced stage pts received central nervous system prophylaxis.
Only 3 pts performed an interim PET-scan; Deauville score was
available in 2 cases (Deauville score 3 and 5). Restaging after first
line CHT showed 10 pts in complete remission (CR; 58.8%), three
pts in partial remission (PR; 17.6%), two pts each in stable disease
(SD; 11.8%) or progressive disease (PD; 11.8%). Nine pts (52.9%)
received radiotherapy (RT) consolidation, one of them underwent
also an autologous transplant. Restaging after consolidation showed

13 CR (76.5%), one PR (5.9%), one SD (5.9%) and two PD (11.8%).
Five pts underwent subsequent treatments (four refractory, one re-
lapsed after 14 months); during salvage phase three pts were treated
with brentuximab vedotin, one patient only received a checkpoint in-
hibitor. Median follow up was 60 months. Two pts died, with an over-
all survival of 94.1% at 5y and 70.6% at 10y. Progression-free
survival (PFS) was 69.5% at 5y. A non-significant difference in PFS
was observed for treatment choice (intensified 79.5% vs standard
50.0% at 5y) and administration of a consolidation (76.2% at 5y) vs
no consolidation (62.5% at 5y). The low percentage of cases con-
firmed as GZL proved the difficulties in the diagnosis of GZL and
the need of tools to help pathologists in this tricky diagnosis. Despite
the relatively small number of confirmed GZL we observed an ad-
vantage in terms of PFS for patients treated with intensified regi-
mens, with R-DA-EPOCH as the primary choice of treatment. The
role of consolidative RT ought to be evaluated in larger cohorts.

Table 1.
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Background. Tabelecleucel is an investigational, off-the-shelf,
allogeneic EBV-specific T-cell immunotherapy being studied in pa-
tients (pts) with EBV+ diseases, including EBV+ PTLD with central
nervous system (CNS) involvement. Pts with relapsed/refractory
(R/R) EBV+ CNS PTLD have very limited treatment options and
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poor prognosis. We previously reported results from pts with R/R
EBV+ CNS PTLD treated within 2 single-center studies. We report
here a combined analysis from 4 open-label studies.

Methods. Safety and efficacy were evaluated using data from 4
open-label studies: 2 single-center, phase 2 (P2) trials
(NCT00002663, n=10; NCT01498484, n=2), a multicenter, ex-
panded-access protocol (EAP-201 [2016-2020]; NCT02822495,
n=2) and the multicenter, P2 EBVision (study 205) trial
(NCT04554914, n=4). Pts with R/R or treatment naive EBV+ CNS
PTLD received cycles of 3 weekly infusions of tabelecleucel at
~2x106 cells/kg. Response was assessed by study investigator. Key
endpoints were objective response rate (ORR), overall survival (OS),
and safety parameters.

Results. Eighteen pts were included in this pooled analysis. Pts
received a median (range) of 1 (0 to 5) lines of prior therapy. In all
pts, ORR was 77.8% (95% CI: 52.4, 93.6), 1 yr and 2 yr OS rates
were 70.6% and 54.9%, respectively (Table 1). There were no treat-
ment-related fatal or life-threatening treatment-emergent adverse
events (TEAEs) reported or serious treatment-related TEAEs of neu-
rotoxicity, organ rejection, GVHD, or tumor flare reaction of any
grade.

Conclusions. In this combined analysis that includes the 1st re-
ported EBVision data, tabelecleucel induced a high response rate of
~78% and demonstrated promising survival among pts with EBV+
CNS PTLD, consistent with previous single-center experience. Tab-
elecleucel was also well tolerated. The P2 trial, EBVision is ongoing
to further investigate the clinical benefit of tabelecleucel in pts with
EBV+ diseases.

Table 1. Key efficacy outcomes in EBV+ CNS PTLD pts treated with tabele-
cleucel.

DP012

ULTRASOUND-GUIDED FINE NEEDLE BIOPSY OF NODULAR
LESIONS OF THE SPLEEN IN HEMATOLOGY CLINICAL 
PRACTICE

A. Broccoli1,2, C. Serra3, L. Argnani1, D. Agostinelli3, S.M. Bakken3,
D. Di Benedetto3, M. Machado3, L. Masi3, N. Venturoli3, B. Casadei2,
G. Gugliotta2, C. Pellegrini2, V. Stefoni1,2, P.L. Zinzani1,2

1Dipartimento di Scienze Mediche e Chirurgiche (DIMEC), Univer-
sità di Bologna; 2IRCCS Azienda Ospedaliero-Universitaria di
Bologna, Istituto di Ematologia “Seràgnoli”; 3IRCCS Azienda Os-
pedaliero-Universitaria di Bologna, Ecografia Interventistica, Di-
agnostica e Terapeutica, Italy

Solid splenic lesions may be the expression of a lymphoprolifer-
ative disease spreading to the spleen or appear as the only manifes-
tation of possible neoplastic diseases, mainly hematologic
malignancies. Biopsy is of uttermost importance in clarifying the na-
ture of nodular lesions of the spleen. Forty-four patients with splenic
nodular lesions underwent contrast-enhanced ultrasonography
(CEUS) and contextual biopsy using an 18-gauge needle. All proce-
dures were performed on an outpatient basis provided coagulation
tests and platelet count were adequate and all anticoagulants/an-
tiplatelet agents discontinued. Patients with inconclusive findings or
with a diagnosis of unaffected splenic tissue were followed-up to dis-
criminate between true and false negative results. Sensitivity, speci-
ficity, positive and negative predictive values and diagnostic
accuracy were the main goals of the study, along with safety. All the
procedures ended up with sampling of splenic tissue without any se-
vere complication requiring hospitalization or supportive counter-
measures. None was interrupted because of an adverse event. Out of
44 samples, a final diagnosis was accomplished in 39 cases. Among
the 5 patients with insufficient sampling, 3 never received a diagnosis
of a neoplasm during follow-up; 1 had myelofibrosis and 1 had an-
giosarcoma. A diagnosis of lymphoma was made in 22 cases (non-
Hodgkin lymphoma in 19 cases and Hodgkin lymphoma in 3 cases).
Other diagnoses included: splenic metastases of carcinoma (3 cases),
splenic sarcoma (3 cases), non-neoplastic lesions (3 cases). In 8
cases, the final diagnosis was unaffected splenic tissue: among these
patients, 1 later received a diagnosis of Hodgkin lymphoma by mar-
row biopsy, while the others never received a diagnosis of a neoplasm
and were true negative. All the 22 patients with a final diagnosis of
lymphoma displayed a hypoechoic lesion at B-mode, with CEUS
iso-, hyper- and hypoenhancement in 55%, 32% and 9% of cases
(CEUS not done in 1 patient), and washout in 86%. Most patients
had no or mild splenomegaly with a positron emission tomography
positive lesion in 77% of cases. Table 1 summarizes the main find-
ings of the study. Ultrasound-guided fine needle biopsy of splenic
nodular lesions can be safely performed on an outpatient basis with
no clinically severe adverse events and no need of overnight hospi-
talization. It allows a timely and accurate diagnosis of lymphoid or
neoplastic disease obviating diagnostic splenectomy.

Table 1. 

 
 All (N=18) 
ORR, n (%) 14 (77.8) 
Best overall response, n (%)  

Complete response 7 (38.9) 
Partial response 7 (38.9) 
Stable disease 1 (5.6) 
Progressive disease 3 (16.7) 

  
Median time to response, mo  
(range)  

1.8  
(0.7–6.4) 

Median duration of response, mo (95% CI) NE  
(0.5–NE) 

1 yr OS rate, % (95% CI) 
 
2 yr OS rate, %  
(95% CI) 
 
Responders, n 
1 yr OS, % 
2 yr OS, % 
 
Nonresponders, n 
1 yr OS, %  
2 yr OS, % 

70.6  
(43.0–86.6) 

 
54.9  

(27.1–75.9) 
 

14 
85.7 
66.7 

 
4 

0.0 
0.0 

Median follow up, mo (range) 14.8 
(1.4–55.4) 

 
CI = confidence interval; NE = not estimable; ORR = objective response rate; OS = overall survival 
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MONITORING CAR T CELL EXPANSION IN THE ITALIAN CART-
SIE OBSERVATIONAL PROSPECTIVE STUDY: AN EFFECTIVE
TOOL TO PREDICT TOXICITIES AND DISEASE RESPONSE

M. Magni1, N.M. Caldarelli1,2, S. Ljevar3, G. Zanirato1, 
S. Jonnalagadda1, F. Bonifazi4, M. Bonafé4, P.L. Zinzani4, I. Cutini5,
M.C. Tisi6, B. Botto7, D. Russo8, G. Grillo9, M. Martino10, 
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S. Bramanti15, A. Chiappella1, P. Corradini1,2, C. Carniti1
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mori; 2School of Medicine, Università degli Studi di Milano; 3Unit
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di Bologna, Istituto di Ematologia “Seràgnoli”; 5SOD Terapie Cel-
lulari e Medicina Trasfusionale, Azienda Ospedaliero-Universitaria
Careggi; 6Hematology Unit, San Bortolo Hospital, A. U. L. S. S;
8“Berica”; 7Hematology Division, A. O. U. Città della Salute e della
Scienza di Torino; 8Unit of Blood Disease and Bone Marrow Trans-
plantation, and Unit of Hematology, University of Brescia, ASST
Spedali Civili di Brescia; 9Dipartimento di Ematologia e trapianto
di midollo, ASST Grande Ospedale Metropolitano Niguarda; 10Stem
Cell Transplantation and Cellular Therapies Unit (CTMO), Depart-
ment of Hemato-Oncology and Radiotherapy, Grande Ospedale Met-
ropolitano “Bianchi-Melacrino-Morelli”; 11Hematology and Bone
Marrow Transplant Unit, Section of Biomedicine of Innovation, De-
partment of Engineering for Innovative Medicine, University of
Verona; 12SC Ematologia, AO S. Croce e Carle; Molecular Biotech-
nology Center “Guido Tarone”; 13Department of Diagnostica per
Immagini, Radioterapia Oncologica ed Ematologia, Fondazione
Policlinico Universitario A. Gemelli IRCCS; 14Division of Hematol-
ogy, Fondazione IRCCS Policlinico San Matteo; 15Department of
Oncology/Hematology, IRCCS Humanitas Research Hospital, Italy

Introduction. Clinical response to CD19-directed chimeric anti-
gen receptor (CAR) T-cell therapy in relapsed/refractory (R/R) large
B-cell lymphoma (LBCL) has been associated with in vivo expansion
and long-term persistence of Tisa-cel and Axi-cel CAR T products
in clinical trials. To date, the relevance of CAR T expansion in real
life settings has been assessed only in monocentric or pivotal studies,
employing small cohorts of patients (pts).

Methods. the CAR T-SIE is an ongoing multicenter prospective
observational study enrolling all lymphoma pts treated with Axi-cel
or Tisa-cel as standard of care in Italy. Within this study, 231 R/R
LBCL pts were selected based on the availability of biological sam-
ples and paired clinical data. Pts received either Tisa-cel or Axi-cel
in 13 centers from Dec 2019 to Dec 2023. Absolute quantification
of circulating CAR T cells was performed by flow cytometry with
CD19 CAR FMC63 antibody (Miltenyi).

Results. Circulating CAR T were monitored on days 7, 10, 14,
21 and 30 after infusion and then monthly until their disappearance.
Median CAR T levels at day 10 (C10) was 19.97 c/µl, median CAR
T levels at peak expansion (Cmax) was 34.98 c/µl, median cumula-
tive CAR T levels within the first month (AUC0-30) was 74.86. Ki-
netic parameters were strongly correlated (Spearman’s: C10-Cmax
r=0.8162, C10-AUC0-30 r=0.8422, Cmax-AUC0-30 r=0.9787,
P<0.0001). No differences were reported when pts were stratified
according to the infusion products received (median AUC0-30: 72.9
in Tisa-cel vs 80.7 in Axi-cel, p=ns). CAR T expansion was positively
associated with the expected toxicities (CRS P>0.0001, ICANS
P=0.0452) and with response at day 90 [median AUC0-30: 92.5 ver-
sus 54.2 for responders and non-responders (P=0.0022), and OR 2.22
(CI1.28–3.87) P=0.0048 in univariable logistic models] and retained
its association also in multivariable analysis [OR 2.75 (CI 1.47-5.13)
p=0.0015]. When pts were dichotomized into expanders and poor-

expanders based on the median AUC0-30, expanders had signifi-
cantly longer progression-free survival (PFS) (median PFS: 317 vs
158 days for expanders and poor-expanders, P=0.0336). Both uni-
variable and multivable Cox models confirmed the positive associa-
tion of expansion with PFS [HR 0.67 (CI 0.47–0.95) P=0.0233; HR
0.65 (CI 0.45-0.95) P=0.0245].

Conclusions. these data demonstrate for the first time the clinical
relevance of CAR T cell monitoring in the context of a multicenter
prospective real life study.
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RELAPSE PATTERNS AND OUTCOMES OF PATIENTS WITH
FOLLICULAR LYMPHOMA ACHIEVING COMPLETE METABOLIC
RESPONSE AFTER INDUCTION THERAPY. A FIL FOLL12 SUB-
STUDY

M.E. Nizzoli1, M. Manni2, C. Ghiggi3, A. Pulsoni4, G. Musuraca5,
M. Merli6, C. Califano7, A. Bari2, M. Massaia8,9, A. Conconi10,
P. Musto11, D. Mannina12, T. Perrone13, F. Re14, S. Galimberti15, 
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F. Ballerini21, A.M. Liberati22, E. Pennese23, D. Pastore24, 
T. Skrypets25, Y. Stepanishyna26, M. Civallero27, L. Marcheselli28, 
M. Federico27, S. Luminari1,27
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Adults, University of Modena and Reggio Emilia, Modena; 2Hema-
tology Unit, Azienda Unitа Sanitaria Locale-IRCCS di Reggio
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Translational and Precision Medicine, Sapienza University - UOC
Ematologia, S. M. Goretti Hospital, Latina; 5IRCCS Istituto Romag-
nolo per lo Studio dei Tumori (IRST) “Dino Amadori”, Meldola;
6Hematology, University Hospital Ospedale di Circolo e Fondazione
Macchi-ASST Sette Laghi, University of Insubria, Varese; 7U. O. C.
Ematologia P. O. Pagani; 8SC Ematologia, AO S. Croce e Carle,
Cuneo; 9Centro di Biotecnologie Molecolari, University of Torino;
10Division of Hematology, Ospedale degli Infermi, Biella; 11Hema-
tology, IRCCS CROB of Rionero in Vulture, Rionero in Vulture;
12Azienda Ospedaliera Papardo - UOC di Ematologia, Messina;
13Unit of Hematology and Stem Cell Transplantation, AOUC Poli-
clinico; 14Division of Immuno-Haematology, AOU Parma; 15Depart-
ment of Clinical and Experimental Medicine, University of Pisa,
Pisa; 16Clinic of Hematology AOU delle Marche- Università Politec-
nica delle Marche; 17Department of Hematology, University of Pe-
rugia, Perugia; 18Medical Oncology, Candiolo Cancer Institute,
FPO-IRCCS, Candiolo; 19Division of Hematology, Ospedale Onco-
logico Armando Businco, Cagliari; 20Hematology Unit, General
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Policlinico San Martino, Genova; 22Oncohematology Unit, Univer-
sity of Perugia, Azienda Ospedaliera S. Maria Terni; 23Lymphoma
Unit, Department of Hematology, Ospedale Spirito Santo, Pescara;
24UOC Ematologia con Trapianto Brindisi; 25Hematology Unit,
IRCCS Istituto Tumori “Giovanni Paolo II,” Bari; 26Department of
Bone Marrow Transplant, National Cancer Institute, Kyiv, Ukraine;
27Surgical, Medical and Dental Department of Morphological Sci-
ences related to Transplant, Oncology and Regenerative Medicine,
University of Modena and Reggio Emilia, Modena; 28Fondazione
Italiana Linfomi Onlus, Modena, Italy

Background. So far, several factors such as disease heterogene-
ity and the lack of ubiquitous molecular markers, have hindered the
identification of reliable prognostic factors in patients with follicular
lymphoma (FL). Analogously, data concerning management of dis-
ease recurrence and patient’s prognosis outside interventional clinical
trials are scant. This study aims at analyzing relapse patterns in pa-
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tients who achieve a complete metabolic response (CMR) after first
line induction immunochemotherapy (ICT), thus evaluating potential
correlations with clinical behavior.

Methods. This study included FL patients treated within the
FOLL12 who achieved a CMR at the EOI. CMR was defined as a
centrally reviewed Deauville score 1 to 3. Primary endpoint of cur-
rent sub-study was 3-year progression free survival (PFS2) and sur-
vival (SAR) both calculated from the time of relapse.

Results. Of 786 patients enrolled, 641 achieved a CMR at the
EOI and, after a median follow-up of 69 months, 176 (27%) patients
relapsed. Median age at relapse was 62 years (53-70). Relapse oc-
curred within 24 months from initial diagnosis in 67 patients (38%).
We identified 15 transformed FL cases among the 87 re-biopsed pa-
tients (49%), 7 of which before 24 months from diagnosis. Median
duration of first remission was 28 months (range: 10-27 months).
Second line therapy was started in 141 patients with a median time
from relapse to therapy of 2 months (range 0.5 to 5). R-CHOP, RB
and R-DHAP were the most frequent treatment options, and consol-
idation with ASCT was prescribed in 39 cases (29%). After a median
follow-up of 36 months from first relapse, 71 second relapses and
19 deaths occurred, with a 3-year PFS2 and a 3-year SAR for all 176
patients of 60% (50-67) and 94% (89-97) respectively. No statisti-
cally significant difference was found in 3-yr PFS2 and SAR com-
paring first line therapy (R-CHOP vs R-benda), time to relapse within
or after 24 months from diagnosis, use of rituximab maintenance or
not, salvage strategy adopted. Patients with tFL showed a worst PFS2
compared to FL patients biopsied or not (p=0.012) and a better PFS2
when treated with ASCT (p=0.036)

Conclusions. The outcome of FL who relapse after having
achieved a CMR at the end of first line ICT is overall good and is
not influenced by initial treatment, salvage therapy and time to re-
lapse (POD24). Only patients with histologic transformation at re-
lapse showed relatively poorer outcomes and benefited from
consolidation ASCT.
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ALL-IN-ONE TRANSCRIPTOMIC APPROACH TO DISSECT DIF-
FUSE LARGE B CELL LYMPHOMA HETEROGENEITY
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S. Sacchi3, V. Gattei1, R. Bomben1
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Diffuse Large B-cell Lymphoma (DLBCL) is the most frequent
aggressive lymphoma, and response rate to first-line therapy (R-
CHOP) is ~60%. Different genomic approaches have been used to
dissect its complexity in clinical settings, but low input material and
FFPE derived artifact remain obstacles for a comprehensive evalua-
tion. Here we aim to validate the capacity of RNA approaches to dis-
sect DLBCL heterogeneity, from transcriptional programs to
mutational status, on 186 FFPE samples treated with R-CHOP.
RNASeq data was used for deconvolution of cell states through Eco-
Typer, and for mutational analysis. Single nucleotide variants on ex-
onic positions were filtered considering mutations reported on
cBioPortal for hematologic malignancies (VAF>10%). EcoTyper de-
tected 5 malignant B cell states (S1-S5) corresponding to 5 different
transcriptional programs, reflecting the B cells differentiation/matu-
ration. State-associated event free survival (EFS) curves showed sig-
nificant distinct outcomes (S1 vs S5 p=0.0029; Figure A). 

Figure 1.

Our variant calling pipeline identified 117 mutated genes, with a
mean mutation rate of 4 (range 0-28). As reported in Figure B the
most frequently mutated genes were PIM1, BTG2, MYD88, CD79B.
Using the 117 mutated genes we identified 5 distinct mutational clus-
ters associated with B cell states (Figure C), as confirmed by z-score
(Figure D). Notably, Cluster S1 displayed enrichment for genes reg-
ulating germinal center development (BCL6, DUSP2, STAT3), TME
interactions (BTG2), and epigenetic regulation (EZH2, KMT2D). In
contrast, Cluster S5 harbored mutations in genes involved in prolif-
eration pathway dysregulation (PI3K/AKT, NF-κB, BCR signaling;
PIM1, MYD88, CD79B, CARD11) and apoptosis deregulation
(MPEG1, BCL2). Gene Set Enrichment (GSE) based on mutational
profile revealed superimposable results with an external cohort
(Reddy et al 2017, n=558; Figure E). Particularly, S1 Cluster was en-
richment of gene sets related to cell cycle regulation, inflammatory
response modulation, and TME interactions, while S5 Cluster for
gene sets related to chronic BCR and NF-κB activation. Importantly,
differentially expressed genes for deconvolved B cells mirrored these
enrichments, suggesting a phenotype of concordant alterations at
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both the mutational and transcriptional levels. Here we confirm how
our transcriptome based mutational calling approach is able to
uniquely recapitulate the transcriptional programs of DLBCL, po-
tentially leading to a better risk stratification.
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CAMPUS ALL RETROSPECTIVE MULTICENTER STUDY ON THE
OUTCOME OF ADULT LYMPHOBLASTIC LYMPHOMA PATIENTS
TREATED IN REAL-LIFE WITH AN INTENSIVE PROGRAM 
INSPIRED BY THE GIMEMA LAL1913 CLINICAL TRIAL
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Background. GIMEMA LAL 1913 published trial (Bassan R,
Blood Advances 2023; 16(7): 4448-61) was a phase 2, pediatric-in-
spired, PEG-asparaginase based and MRD-oriented protocol for
adult patients with both acute lymphoblastic leukemia (ALL) and
lymphoblastic lymphoma (LL). Indeed, LL-patients are currently
treated with various antineoplastic approaches, infrequently incor-
porating earlier and more intensive central nervous system (CNS)
prophylaxis and higher cumulative doses of the non-myelosuppres-

sive components such as steroids and asparaginase. Accordingly,
post-treatment outcomes may vary in terms of response and survival
rates. Therefore, we retrospectively collected data from 50 LL-pa-
tients homogeneously treated according to LAL 1913 trial, with the
aim to confirm the trial results in a real-world scenario.

Patients and methods. Data from 50 patients, belonging to 23
GIMEMA centers, affected by LL were retrospectively collected.
The study population median age was of 37 years (range, 19-58) and
the ECOG distribution was 0,1,2 and 3 in 20 (40%), 20 (40%), 5
(10%) and 5 (10%) patients, respectively. Lineage was prevalently
T (n=45, 90%). The extranodal involvement was reported for 1 or
≥2 sites in 7 (14%) and 7 patients (14%), respectively. Stage was I,
II, III and IV in 24 (48%), 10 (20%), 10 (20%), 6 (12%) patients, re-
spectively. An adverse phenotype (ie, CD1a negativity) was reported
in 5 out of the 45 T-LL (11%).

Results. The post-high-dose consolidation (C) cycle 3 (C3) eval-
uation of response documented complete, partial and no response in
39 (78%), 2 (4%) and 9 (18%) patients, respectively. The 5-year
whole population OS, DFS and EFS was of 64, 70 and 65%, respec-
tively (Figure 1). A benefit by age (≤40) was documented for 5-year
DFS (80%) if compared with age>40 (56%). The 6 (out of the 12)
allotransplated patients in first line (after C3-complete response)
showed better 5-year OS if compared to allotransplanted ones after
other than first line allotransplant-positioning (73% vs 23%, p=0.01).
Peg-asparaginase dose reduction (performed in 12 and 29% at C1
and C2, respectively) did not impact any survival rates. In multivari-
ate analyses, the ECOG≥2 impacted both OS (HR=3.47; IC95%
1.084-11-112, p=0.036) and DFS (HR=10.50, IC95%: 2.809-39.255,
p<0.001).

Conclusions. Our study promising results in terms of OS and
DFS (Figure 1), with a successful usage of peg-asparaginase even in
case of its dose-reduction, suggest the LAL1913-protocol as the ref-
erence one for LL-patients.

Figure 1.
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DP019

DURABLE OUTCOMES WITH MANAGEABLE SAFETY LEADING
TO PROLONGED SURVIVAL WITH TAGRAXOFUSP FOR TREAT-
MENT-NAIVE PATIENTS WITH BLASTIC PLASMACYTOID DEN-
DRITIC CELL NEOPLASM (BPDCN): UPDATED RESULTS FROM
A EUROPEAN NAMED PATIENT PROGRAM (NPP)

E. Angelucci1, E. Deconinck2, D. Manteigas3, M. Zuurman4, 
M. Herling5

1IRCCS Ospedale Policlinico San Martino; 2Université de Franche-
Comté; 3Aixial Group; 4Menarini Group; 5Universitätsklinikum
Leipzig, Department of Hematology, Cell Therapy, Hemostaseology,
and Infectious Diseases

Introduction. BPDCN is an aggressive orphan hematologic ma-
lignancy characterized by clonal expansion of plasmacytoid dendritic
tumor cells that express specific markers, including CD123. Tagrax-
ofusp (TAG) is a CD123-directed therapy approved in the US and
EU to treat BPDCN. In August 2019, a global Named Patient Pro-
gram (NPP) was initiated in Europe to increase patient (pt) access to
TAG. We present updated results, including over two years of fol-
low-up, in treatment-naïve pts with BPDCN from the NPP to assess
TAG safety and efficacy in the real-world setting.

Figure 1.

Methods. This European multicenter, non-interventional, retro-
spective study included adult BPDCN pts who had access to TAG
via the NPP. Intravenous TAG as first-line therapy was given at 12
mcg/kg once daily on days 1–5 (up to day 10 allowed) of a 21-day
cycle. Training on clinical management guidelines was mandatory
before treatment initiation. The main endpoints were complete re-
sponse (CR) rates and incidence and grade (G) of capillary leak syn-
drome (CLS). Secondary outcomes included the number of pts
bridged to HSCT, OS, and safety.

Results. 22 treatment-naïve adult pts were enrolled in the Euro-
pean NPP from 08/2019 to 12/2021. At a median follow-up of 10
mos, 18 pts had at least 1 tumor assessment. The overall response
rate (ORR) was 89% (95% CI, 65–99), including a CR rate of 67%
(95% CI, 41–87) and a partial response (PR) rate of 22%. Allogeneic
HSCT was undertaken in 11 (50%) pts; of these 7 pts were in CR
prior to HSCT, and 4 pts were in PR. Of the 2 pts with CNS involve-
ment at baseline, both had CNS clearance by intrathecal chemother-
apy (IC), achieved a CR with TAG, and were transplanted. Median
OS for all pts was 20 mos (Figure 1). The majority of G3/4 treat-
ment-emergent adverse events (AEs) or serious AEs occurred during

cycle 1, including thrombocytopenia (32%) and neutropenia (18%).
10 pts experienced mild to moderate CLS events, (69% G≤2; 31%
G3; no G4/5 events), which were managed with albumin supplemen-
tation (92%) and temporary changes in TAG scheduling (69%); all
events resolved. As of the data cut-off, 2 pts (9%) remain on treat-
ment.

Conclusion. First-line TAG achieved durable outcomes with pro-
longed survival and a manageable safety profile. These real-world
results from a European NPP are consistent with the long-term safety
and efficacy results demonstrated in the pivotal TAG monotherapy
study (Pemmaraju JCO 2022) and further support TAG treatment for
pts with BPDCN.

DP020

A SYNTHETIC DATA-DRIVEN APPROACH TO INVESTIGATE MU-
TANT NPM1-RELATED GENETIC NETWORK IN ACUTE 
MYELOID LEUKEMIA (AML)

M. Caridi1*, G. Cimino1*, F. Milano2, R. Ranieri2, S. Cipriani2, 
A. Pucciarini3, S. Sciabolacci1, V. Cardinali1, M.P. Martelli1,2

1Hematology, Center for Hemato-Oncology Research, University of
Perugia and Santa Maria Della Misericordia Hospital; 2Centro
Ricerche Emato-Oncologiche (CREO) Università degli Studi di Pe-
rugia; 3Hematology, Santa Maria Della Misericordia Hospital; *Co-
first author.

Synthetic data are artificial data generated by machine learning
algorithms trained to learn the essential characteristics of a real
source dataset, allowing to increase information by data augmenta-
tion and integration. NPM1 mutations in absence of FLT3-ITD define
a favorable prognostic group in AML according to ELN, although
other factors could further stratify clinical outcome. Here we de-
signed a synthetic data-driven approach to investigate mutant NPM1-
related genetic networks and generated several augmented synthetic
datasets through different machine learning algorithms. For this pur-
pose we used the ‘synthpop’ R package and original data from 429
newly diagnosed AML patients of the “Beat AML Program” dataset,
all with both clinical and RNAseq information. Our approach showed
that synthetic data were able to recapitulate both ELN risk (p<0.0001
- Figure 1a) and NPM1 mutational status (p<0.0001). However a sub-
group of NPM1mut FLT3wt with synthetic “ELN Intermediate/Ad-
verse” risk was identified; this group was confirmed to have indeed
a worst prognosis. 

Figure 1.

Therefore we performed several analyses to investigate whether
synthetic data could aid in identifying factors able to discriminate
NPM1-mutated AML with poorer prognosis. Specifically global ex-
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pression profiling data has been normalized using the z-score and
only genes with median value > 0 were considered. A panel of 192
Differentially Expressed Genes (DEGs) in NPM1-mutated AML was
identified. Cox regression spotted 40 DEGs with prognostic impact,
and a Weighted Correlation Network Analysis identified 4 different
highly co-expressed genes modules and several hub genes. Hub
genes were selected and integrated in the synthetic data generation
(Figure 1b). A 300 times augmented dataset was generated with clas-
sification and regression trees method. Again a sub-group of
NPM1mut FLT3wt with synthetic “ELN intermediate or adverse”
risk emerged and a poorer prognosis was confirmed (Figure 1c). Thy-
mosin beta-10 (TMSB10) was identified as DEG discriminating the
two synthetic prognostic groups. TMSB10 was tested on the original
AML real dataset, confirming its expression is able to identify a poor
prognosis group in NPM1-mutated AML (Figure 1c). TMSB10 plays
a role in cytoskeleton organization and has never been studied in
AML. We built a network of TMSB10-highly correlated genes and
unveiled by gene ontology analysis an enrichment in focal adhesion
(Figure 1d). Bioinformatic and biological validation are ongoing.

DP021

ROLE OF MRD AS A BIOMARKER TO OPTIMIZE OUTCOME IN
ELN2017 INTERMEDIATE RISK ACUTE MYELOID LEUKEMIA:
COMPARISON BETWEEN GIMEMA AML1310 MRD-DRIVEN
PROTOCOL AND REAL-LIFE DECISION-MAKING PROCESS

R. Palmieri1, V. Arena.2, A. Piciocchi2, E. Borlenghi3, M. Chiarini4,
C. Cattaneo3, V. Giustini4, A. Tucci3, F. Mallegni1, F. Moretti1, 
E. Meddi1, M.A. Irno Consalvo1, G. Paterno1, MI. Del Principe1, 
L. Maurillo1, M.T. Voso1, A. Venditti1, F. Buccisano1

1Hematology, Department of Biomedicne and Prevention, “Tor Ver-
gata” University; 2Centro Dati Fondazione GIMEMA; 3Department
of Hematology, ASST Spedali Civili; 4Flow Cytometry Unit, Clinical
Chemistry Laboratory, ASST Spedali Civili, Italy

Optimal treatment of ELN2017 intermediate-risk AML patients
(ELN2017-IR) is still debated. Measurable residual disease (MRD)
may represent a reliable tool to discriminate patients (pts) suitable
for hematopoietic stem cell transplantat (ASCT) from those benefit-
ting from chemotherapy or autologous transplant (AuSCT). To ex-
plore this hypothesis, we compared the outcome of ELN2017-IR pts
from the prospective GIMEMA AML1310 trial to a similar real-
world group (RWG) from Tor Vergata Hospital (Rome) and Spedali
Civili (Brescia). Overall, we analyzed 298 pts (178 from AML1310
and 120 from RWG) receiving “7+3”-like regimens. MRD was as-
sessed by multiparametric flow cytometry (MFC) after 2 courses of
chemotherapy adopting the 0.035% threshold to discriminate be-
tween MRD negativity (MRDneg) vs. positivity (MRDpos). Pts from
AML1310 received ASCT if MRD+, AuSCT/high-dose cytarabine
if MRD-. In RWG the strategy was similar, but the transplant selec-
tion was not systematically driven by MRD status. Median age was
51 years (range 18-80): 49 [range 18-61] vs 57 years [range 19-80]
for AML1310 and RWG. After induction chemotherapy 207/293
(69%) pts entered complete remission: 113/178 (63.5%) in
AML1310 and 94/120 (78.3%) in RWG, respectively (p=0.019).
After consolidation 178/207 (85.9%) pts were evaluable for MRD.
In AML1310, 32 pts were not evaluable due to lack of aberrant im-
munophenotype and were addressed to AuSCT. Overall, 73/178
(41.0%) tested MRDneg (41/86[47.7%] in AML1310 and 32/92
[34.8%] in RWG), 105/178 (59.0%) MRDpos (45/86 [52.3%] in
AML1310 and 60/92 [65.2%] in RWG, p=0.094). In AML1310,
more pts received ASCT (64/113 [56.6%] vs 36/94 [38.3%] in
AML1310 and RWG, respectively) and AuSCT (16/113 [14.1%] and
1/94 [1%] in AML1310 and RWG, respectively). Six-years DFS was

36.4% vs. 27.6% in AML1310 and RWG pts, respectively
(p=0.0346) [Figure 1A]. Such a DFS advantage of AML1310 was
counterbalanced by higher 6-years non-relapse mortality (NRM)
(20% vs 3.6% for AML1310 and RWG, respectively; p=0.0016)
[Figure 1B]. Six-years OS was 36.2% vs. 31.9% for AML1310 and
RWG pts, respectively (p=0.82) [Figure 1C]. In AML1310 trial, the
systematic MRD-driven transplant allocation and the higher ASCT
rate led to a better DFS as compared to RWG. However, the higher
NRM observed in AML1310 translated into similar OS of the 2 co-
horts. We confirmed that MFC MRD is informative in pts with
ELN2017-IR AML, although mitigation of ASCT toxicity is needed
to improve the outcome of these pts.

Figure 1.
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EVOLUTION OF TRANSCRIPTOMIC PROFILES IN UNFAVORA-
BLE INV(16) ACUTE MYELOID LEUKEMIA

G. Silvestrini1, S. Travaglini2,3, E. Attardi1, M. Fanciulli4, S. Scalera4,
S. Antonelli2, L. Maurillo2, R. Palmieri2, M. Divona2,5, A. Savi2, 
G. Paterno2, T. Ottone2,6, C. Barbieri7, J.P. Maciejewski8, 
C. Gurnari2,8, G. Ciliberto9, M.T. Voso2,6

1Department of Biomedicine and Prevention, PhD in Immunology,
Molecular Medicine and Applied Biotechnology, University of Rome
Tor Vergata; 2Department of Biomedicine and Prevention, Tor Ver-
gata University; 3Department of Experimental Medicine, University
of Rome Tor Vergata; 4SAFU Laboratory, Department of Research,
Advanced Diagnostic and Technological Innovation, IRCCS Regina
Elena National Cancer Institute; 5Saint Camillus International Uni-
versity of Health Sciences; 6Santa Lucia Foundation, I. R. C. C. S.,
Neuro-Oncohematology; 7GalSeq s. r. l; 8Translational Hematology
and Oncology Research Department, Taussig Cancer Center, Cleve-
land Clinic; 9Scientific Direction, IRCCS Regina Elena National
Cancer Institute, Italy

Acute Myeloid Leukemia (AML) with inv(16) is typically asso-
ciated with a favourable prognosis, according to the European
LeukemiaNet2022 recommendations. Despite the sensitivity to
chemotherapy, up to 40% of patients will eventually experience re-
lapse. The aim of our study was to dissect the genomic and transcrip-
tomic profile of inv(16) AMLs to identify potential markers, able to
predict disease progression and facilitate the design of novel thera-
peutic strategies. We explored the mutational landscape, taking ad-
vantage of NGS data of 222 diagnostic samples, derived from
publicly available sources, including a group of patients who subse-

 
Figure 1. ELN2017 intermediate risk patients belonging to the protocol group showed a 
significantly better outcome as compared to the control group in terms of DFS (1A) but not of NRM 
(1B). Overall, the two groups did not significantly differ in terms of OS (1C).  
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quently relapsed or were refractory to treatment (n=44). While sev-
eral mutations cooperated with inv(16) during leukemogenesis, the
mutational landscape at diagnosis did not differ in patients experi-
encing primary induction failure or relapse, when compared to the
rest of the cohort (Figure 1A,B). To identify molecular mechanisms
underlying disease-relapse, we analysed the transcriptome of un-
paired samples collected at relapse (n=6) and at diagnosis (n=7). Of
these, 3 pts were in prolonged remission (median of 26 months of
follow-up) and 4 subsequently relapsed at a median of 22 months
from initial diagnosis. For RNA-Seq analysis, statistical significance
threshold was set with an adjusted-p-value<0.05 and |log2(Fold
Change)|≥1 to identify differentially expressed genes. Gene Set En-
richment Analysis (GSEA) allowed the identification of oxidative
phosphorylation (OXPHOS) as one of the most significantly down-
regulated pathways at relapse. The downregulation of OXPHOS cor-
related with venetoclax sensitivity, making this drug potentially
useful in this context. The OXPHOS can be targeted by the veneto-
clax/azacitidine combination, which we tested using the inv(16)-ME-
1 cell-line. However, we did not observe any additional advantage
in terms of proliferation suppression over azacitidine alone. We
searched for synthetic-lethality and enhanced the effect of venetoclax
by adding metformin, a mitochondrial transfer inhibitor. in vitro treat-
ment with this combination highlighted a significant synergistic in-
teraction, at least similar to that of ven/aza (Figure 1C,D).
Remarkably, the study of transcriptomic profile of inv(16) AML at
relapse unveiled OXPHOS as a potential target. The cytotoxicity of
metabolic-oriented and synthetic-lethal treatment approaches may
provide a rationale for future clinical use of venetoclax/metformin
combination.

Figure 1.
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PROGNOSTIC STRATIFICATION IN VEN-BASED ACUTE MYE-
LOID LEUKEMIA TREATMENTS: VALIDATION OF THE MPRS
MODEL ON A REAL-WORLD POPULATION

G. Ciolli1, M. Piccini1, F. Mannelli1,2, G. Gianfaldoni1, B. Scappini1,
L. Fasano1, F. Crupi1, E. Quinti1, A. Pasquini1, J. Caroprese1, 
G. Rotunno1,2, F. Pancani1,2, L. Signori1,2, C. Maccari1,2, 
F. Vanderwert1,2, P. Guglielmelli1,2, A.M. Vannucchi1,2

1Hematology Department, Azienda Ospedaliero-Universitaria
Careggi; 2Center for Innovation and Research in Myeloproliferative
Neoplasms, Hematology Unit, Azienda Ospedaliera Universitaria
Careggi, University of Florence, Italy

Background. Genotype-based prognostic stratification models
commonly used in acute myeloid leukemia (AML), such as the Eu-
ropean LeukemiaNet (ELN) 2022 classification, are largely derived
from the conventional chemotherapy setting and their performance

with respect to outcome prediction for patient (pts) treated with vene-
toclax (VEN)-based combinations is unsatisfactory. According to the
recently proposed molecular prognostic risk signature (mPRS), newly
diagnosed (ND) AML pts treated with VEN-based combinations are
allocated to a lower- (TP53mut), an intermediate- (FLT3-ITD or
N/KRASmut) and a higher benefit group. Such model has been shown
to outperform ELN 2022 stratification system in the setting of treat-
ment-naïve pts. A different stratification model based on molecular
genetics has been proposed by Krüger for relapsed/refractory (R/R)
AML pts treated with VEN-based combinations, although its perform-
ance with respect to ELN 2022 and mPRS has not been assessed.

Figure 1.

Methods. We evaluated the performance of the mPRS on a real-
world cohort of 150 pts with available NGS data receiving VEN-
based combinations at our Center between January 2015 and
December 2023 for ND (n=61) or R/R (n=89) AML. A 45 genes On-
comine Myeloid Assay (Ion Torrent Genexus) was used for NGS
genotyping.

Results. In the entire cohort 56%, 31% and 13% pts were allo-
cated to the higher-, intermediate- and lower-benefit mPRS group.
Their overall response rates (ORR) were 75%, 36% and 35%
(p<.001). Median OS was 30, 9, and 6 months in the three mPRS
categories (p<.001; C-index=.64) and 46, 14, and 11 months for pts
in the favorable, intermediate, and adverse ELN 2022 category
(p=.016; C-index=0.56). Median EFS was 15, 3, and 1 months in the
mPRS groups (p<.001; C-index=.66) and 46, 6, and 6 months for the
ELN 2022 categories (p=.013; C-index=0.55). The Z-score for
mPRS vs ELN 2022 was 2.28 (p=.020) and 3.21 (p=.001) for OS and
EFS, respectively. When restricting to ND cohort mPRS outper-
formed ELN 2022; conversely, in the R/R cohort, the mPRS didn’t
prove statistically superior to ELN 2022, while retaining its predic-

p < 0.001

Median OS, months (95% CI) HR (95% CI) P Median EFS, months (95% CI) HR (95% CI) P

mPRS - ND cohort (figure A)

higher benefit 30.0 (19.0-40.9) <0.001 13.0 (0.2-25.7) <0.001

intermediate benefit 11.0 (3.2-18.8) 2.30 (0.87-6.06) 0.091 1.0 (0.5-1.5) 4.17 (1.98-8.80) <0.001

lower benefit 4.0 (0.9-7.0) 7.23 (2.83-18.43) <0.001 2.0 (0.0-4.3) 3.93 (1.75-8.89) 0.001

mPRS - RR cohort (figure B)

higher benefit 23.6 (0.0-51.9) 0.015 14.9 (9.4-20.3) <0.001

intermediate benefit 8.7 (6.7-10.7) 1.81 (0.98-3.34) 0.056 5.7 (3.5-7.9) 1.63 (0.92-2.89) 0.098

lower benefit 5.6 (2.9-8.4) 3.16 (1.37-7.25) 0.007 1.0 (0.8-1.2) 4.83 (2.20-10.62) <0.001

Krüger’s model - RR cohort (figure C)

favorable 37.0 (NA-NA) 0.073 14.9 (11.5-NA) 0.003

intermediate 13.8 (2.1-25.5) 2.33 (0.56-9.85) 0.246 5.7 (3.5-13.8) 2.79 (0.66-11.70) 0.162

adverse 9.5 (6.8-12.2) 3.94 (0.92-16.95) 0.066 1.1 (1.0-NA) 6.09 (1.43-25.93) 0.015

C.    RR cohort 
Krüger’s model Krüger’s model 

B.   RR cohort

p <0.001

mPRS mPRS

A. ND cohort

p <0.0001

mPRS mPRS

FIGURE 1. Clinical outcome according to the mPRS model in the ND cohort and to the mPRS and the Krüger’s model in the RR cohort -  OS and EFS according to 
the mPRS in the ND cohort. (A)  OS and EFS according to the mPRS in the RR cohort. (B)  OS and EFS according to the Krüger’s model in the RR cohort. (C)
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tive power. Finally, we tested the Krüger model on our RR cohort
where it exhibited a slightly better performance than the ELN 2022,
but not the mPRS model (Figure 1).

Conclusions. Our data is confirmatory of the goodness of fit of
mPRS in the ND setting and suggest potential role also for R/R pts;
further efforts are warranted to validate this model on larger multi-
centric cohorts.

DP024

RECOMMENDED PHASE 3 DOSAGE OF VENETOCLAX IN THE
VIALE-T STUDY OF VENETOCLAX PLUS AZACITIDINE AS
MAINTENANCE AFTER ALLOGENEIC STEM CELL TRANSPLAN-
TATION IN PATIENTS WITH AML

L. Giacconea, M. Heuser1, V. Pullarkat2, S. P. Yeh3, S. Chaudhury4,
J. Z. Hou5, N. Hamad6,7,8, H. H. Hsiao9,10, A. Shimoni11,12, 
D. Yehudai-Ofir13,14, M. Yeshurun15,11, B. Avni16,17, A. Bankova18, 
J. Esteve19, T. Goto20, C. Yamamoto21, S. Addo22, Q. Jiang22, 
I. Sahnoune22, P. Lee22, R. Ram23,11

a. University of Turin, Divisione Universitaria di Ematologia Citta’
della salute e della Scienza; 1Hannover Medical School; 2City of
Hope Comprehensive Cancer Center; 3China Medical University
Hospital; 4Ann & Robert H. Lurie Children’s Hospital of Chicago;
5Hillman Cancer Center, University of Pittsburgh Medical Center;
6St. Vincent’s Hospital; 7School of Clinical Medicine, University of
New South Wales; 8School of Medicine, University of Notre Dame
Australia; 9Kaohsiung Medical University Hospital;10. Kaohsiung
Medical University;11. Tel Aviv University; 12Sheba Medical Center;
13Rambam Health Care Campus; 14The Technion - Israel Institute of
Technology; 15Davidoff Cancer Center, Rabin Medical Center;
16Hadassah Medical Center; 17Hebrew University; 18University Hos-
pital Zürich;19. Hospital Clinic, August Pi i Sunyer Biomedical Re-
search Institute; 20Japanese Red Cross Aichi Medical Center, Nagoya
Daiichi Hospital; 21Jichi Medical University; 22AbbVie; 23Tel Aviv
Sourasky Medical Center

Background. While alloHSCT remains the most effective cura-
tive treatment for patients with intermediate and poor-risk Acute
Myeloid Leukemia (AML), prevention of relapse and GvHD remains
an unmet need. VIALE-T is a Phase 3, randomized, open-label trial
that evaluates safety and efficacy of Venetoclax (Ven)+Azacytidine
(Aza) compared to best supportive care as maintenance therapy in
patients with AML after alloHSCT. Here, we report the results of
dose confirmation and safety expansion from Part 1 of the study.

Methods. Adult patients with AML in remission who received
alloHSCT were enrolled in 3 cohorts. The Bayesian Optimal Interval
design guided dose escalation and de-escalation based upon the cu-
mulative number of dose-limiting toxicities (DLTs) observed at the
current dose level. The first cohort of 6 patients (pts) received a start-
ing dose (dose level 1, DL1) of 200mg Ven daily for 28days of each
28-day cycle + 20mg/m of Aza for 5days. A second cohort of 5 pts
received DL-1 of 200mg Ven daily for 14days of each 28-day cycle
+ 20mg/m of Aza for 5days. A third cohort of 10 pts was re-tested at
DL1 prior to safety expansion, which included 14 additional patients
at DL1. Ven+Aza was administered for 6 cycles, followed by Ven
mono for an additional 18 cycles.

Results. 4/5 (80%) and 13/16 (81.3%) pts enrolled in the DL-1
and DL1 groups respectively in dose escalation/de-escalation, were
DLT evaluable. No DLT observed at DL-1. At DL1, the DLT rate
was 3/13 pts (23.1%); 2/13 pts (15.4%) experienced neutropenia (G.
≥3 lasting ≥14days), and 1/13 patient (7.7%) experienced G. 2 diar-
rhea resulting in >20% Ven dose omission. DL1 was selected as the
recommended phase 3 dose (RPTD) for safety expansion. For Part 1
of the study, 3/5 (60%) and 22/30 (73.3%) pts who received DL-1

and DL1 respectively, experienced a G. 3 or 4 treatment-emergent
adverse event: the most common was neutropenia, followed by
thrombocytopenia. Both neutrophil and platelet counts were stable
or improved for pts who continued on the study drugs. 8/30 (26.7%)
pts in the DL1 group and 2/5 (40%) pts in the DL-1 group experi-
enced a serious adverse event, the most common being sepsis and
diarrhea. There were 2 deaths from adverse events in the DL1 group,
unrelated to the study drugs (1 due to GvHD and 1 due to sepsis dur-
ing the second alloHSCT).

Conclusions. Based on the safety data in Part 1 of the study, DL1
(200mg Ven x 28days and Aza 20mg/m x 5days) was selected as the
RPTD for Part 2 randomization.

Figure 1.
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INCIDENCE AND DISTRIBUTION OF CSF3R MUTATIONS IN A
COHORT OF 367 MYELOID NEOPLASMS AND CHARACTERI-
STICS OF MUTATED CASES
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ena and Reggio Emilia, and Modena University Hospital; 3Depart-
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Modena and Reggio Emilia, Department of Medical and Surgical
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The colony-stimulating factor 3 receptor (CSF3R) plays an es-

 

 
 
 
Table 1: Baseline demographics and Grade 3 or higher toxicities observed in ≥ 10% patients 
treated with DL 1 and DL -1 of venetoclax in combination with azacitidine during the safety 
expansion phase  

Dose Level 1 
Ven 200 mg QD 28 Days  

+ Aza 20 mg/m2 QD 5 Days  
(N = 30)  

Dose Level -1 
Ven 200 mg QD 14 Days  

+ Aza 20 mg/m2 QD 5 Days  
(N = 5)  

Baseline Demographics    

Age, years   

   Median (min, max)  58 (20, 77) 50 (45, 60) 

Gender, n (%)   

   Male 19 (63.33) 2 (40) 

   Female 11 (36.66) 3 (60) 

Geography, n (%)   

   North and South America, Australia, Europe  25 (83.33) 4 (80) 

   Japan 2 (6.66) 0 

   Other Asian countries 3 (10) 1 (20) 

ToxiciƟes    

Any adverse event, n (%) 22 (73.33) 3 (60)  
Neutropenia 15 (50)  3 (60)  
Thrombocytopenia  10 (33.33) 2 (40)  
Anemia  5 (16.67) 1 (20)  
Leukopenia  4 (13.33) 0  
Sepsis  2 (6.67)  1 (20)  

ALT increased  2 (6.67) 1 (20)  
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sential role in differentiation, growth, and survival of granulocytes.
Driver mutations in CSF3R gene represent a specific diagnostic
marker of chronic neutrophilic leukemia (CNL). Less commonly,
these mutations are observed in other myeloid neoplasms but their
pathogenetic and prognostic role are still unclear. In the current study,
we analyze a large cohort of myeloid neoplasms, throughout a mo-
lecular, morphologic and immunophenotypic analysis, to evaluate
the incidence of CSF3R mutations, co-mutational profile and to char-
acterize patients harboring mutated CSF3R. Mutational analysis was
performed using targeted NGS myeloid panel in a consecutive cohort
of 367 myeloid neoplasms. In addition, Real-Time PCR was applied
to analyze CD177, LYN and GLI2 expression levels in CSF3R mu-
tated AML patients. Overall, mutations in CSF3R were identified in
19/367 (5%) of analyzed cases. A CSF3R gene mutation was present
in 12/181 AML cases (7%), in 2/27 (7%) of CMML cases, in 1/94
(1%) of MDS cases and in 4/65 (6%) of other myeloid neoplasms. A
total of 21 mutations of CSF3R gene were detected, with 14 missense
mutations, 3 nonsense, 2 splice-donor, 1 frameshift and 1 inframe
mutation (Table 1). Two patients showed 2 concomitant CSF3R mu-
tations. Eleven CSF3R mutations were classified as pathogenic or
likely pathogenic, the remaining 10 were defined as of uncertain sig-
nificance (VUS). In AML, CSF3R mutations were more frequent in
patients harboring core-binding factor alterations (25%) and CEBPA
mutations (12%), followed by TP53 mutated AML (7%) and NPM1
mutated AML (6%). Clinically, the 5 AML patients with pathogenetic
mutations in CSF3R were very heterogeneous (age, sex, AML mor-
phology, ELN classification and immunophenotype). One patient ac-
quired the pathogenic variant T618I of CSF3R gene at relapse (VAF
39%) with a concomitant increase of gene expression of CD177, a
key factor regulating neutrophil activation, GLI2, effector of hedge-
hog signaling, and the Src-family tyrosine kinase LYN. Interestingly,
gene expression analysis showed elevated levels of CD177 expres-
sion in AML patients with CSF3R mutations. Overall, we described
the distribution and frequencies of CSF3R mutations in a large cohort
of patients with myeloid neoplasia, observing correlations with other
genetic lesions and gene expression of factors related to neutrophil
activation and hedgehog pathway.

Table 1.

DP026

QUANTUM-FIRST: SAFETY BY TREATMENT PHASE AND BY
AGE IN NEWLY DIAGNOSED (ND) PATIENTS (PTS) WITH FMS-
LIKE TYROSINE KINASE 3–INTERNAL TANDEM DUPLICATION
(FLT3-ITD) POSITIVE ACUTE MYELOID LEUKEMIA (AML)

M. Della Porta1, H.P. Erba2, H. Dombret3, A.E. Perl4, T. Mitov5, 
L. Liu6, Y. Mostafa Kamel6, K. Imadalou6, Y. Choi7, M.J. Levis8, 
R.F. Schlenk9

1Humanitas Research Hospital & Humanitas University; 2Duke Can-
cer Institute; 3Saint Louis Hospital; 4Division of Hematology/Oncol-
ogy, University of Pennsylvania; 5Daiichi Sankyo UK; 6Daiichi

Sankyo USA; 7Daiichi Sankyo Germany; 8Division of Hematologic
Malignancies, Johns Hopkins University; 9National Center of Tumor
Diseases Trial Center, German Cancer Research Center and Depart-
ment of Internal Medicine V, Heidelberg University Hospital

Background. In the phase 3 QuANTUM-First (Q-F) trial,
quizartinib (Quiz) significantly improved OS vs placebo (Pbo) when
added to intensive chemotherapy and as maintenance monotherapy
in pts with FLT3-ITD+ ND-AML. We describe Quiz safety by treat-
ment (Tx) phase (Induction [IND], Consolidation [CONS], Contin-
uation [CONT]) and age (<60, 60-64, ≥65 years [y]) in Q-F.

Methods. Pts aged 18-75 y were randomized 1:1 to Quiz 40 mg/d
or Pbo with standard IND chemotherapy; pts in remission then re-
ceived CONS chemotherapy + Quiz (40 mg/d)/Pbo, followed by
monotherapy CONT with Quiz (30-60 mg/d)/Pbo for up to 36 cycles.
Safety was evaluated in pts who received study drug.

Results. TEAE rates were similar between arms in IND &
CONS; grade ≥3 TEAEs were more common with Quiz in CONT
(Table). Common TEAEs were GI events, infections, hypokalemia,
pyrexia, febrile neutropenia, rash in IND & CONS; and upper respi-
ratory tract infections, GI events, cytopenias, increased ALT in
CONT. In IND & CONS, most pts in both arms had myelosuppres-
sion (median <4 wk to count recovery); in CONT, more pts had
myelosuppression with Quiz. QT prolongation was more common
with Quiz in all phases. QTcF >500 ms was low and only seen in
IND & CONS. Ventricular arrythmias with Quiz in 2 pts (0.8%): car-
diac arrest/ventricular fibrillation with severe hypokalemia. Infec-
tions were the most common serious TEAEs (SAEs). TEAEs leading
to death were numerically higher with Quiz in IND & CONS, mainly
due to infections in older pts, but lower with Quiz in CONT. TEAEs
leading to discontinuation (disc) were higher with Quiz vs PBO.
TEAEs leading to disc of Quiz were mostly infections in IND &
CONS and cytopenias in CONT. SAEs, TEAEs leading to death, and
TEAEs leading to disc were more common in older (≥65 y [n=134])
vs younger pts (<60 or 60-64 y [n=399]). Infections in the elderly
were most commonly severe, serious, or fatal and a main cause of
early death. With Quiz, cytopenias were more common in younger
vs older pts; QT prolonged was highest in the 60-64 y group. GI AEs
were more common in older pts with Quiz. QTcF >500 ms occurred
mainly with Quiz in pts 60-64 y.

Conclusions. In Q-F, Quiz-associated infections and cytopenias
were observed across phases; QTcF >500 ms was rare. In both arms,
pts ≥65 y had more SAEs and TEAEs leading to death or disc, vs
younger pts. Quiz safety profile in different Tx phases and age sub-
groups supports an overall positive benefit/risk.

Table 1.
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COMBINED EVALUATION OF MRD WITH MOLECULAR (WT1)
AND CYTOFLUORIMETRIC ANALYSIS POST-INDUCTION AND
PRE-TRANSPLANT IMPROVES PROGNOSTIC STRATIFICATION
IN ACUTE MYELOID LEUKEMIA

C. Callegari1, D. Lazzarotto1, E. Toffoletti1,2, A. Michelutti1, C. Filì1,
M. Fanin1, G. Battaglia1, L. Tosoni1, G. Morelli1, M.E. Zannier1, 
E. Simeone1, G. Facchin1, M.L. Battista1, F. Patriarca1,2, 
D. Damiani1,2, R. Fanin1,2, M. Tiribelli1,2

1Division of Hematology and Stem Cell Transplantation Unit,
Azienda Sanitaria Universitaria Friuli Centrale; 2Dipartimento di
Medicina, Università degli Studi di Udine, Italy

Introduction. Nowadays there is no validated combination of
different Measurable Residual Disease (MRD) detection techniques
useful to improve prognostic stratification in Acute Myeloid
Leukemia (AML). In this study, we analyzed the prognostic value of
MRD using a combinative approach with quantitative WT1 and cyto-
fluorimetric leukemia-associated immunophenotype (LAIP) at two
time points: post-induction and pre-HSCT.

Materials and Methods. We included 74 adult patients (pts)
with AML overexpressing WT1 at diagnosis and with a monitorable
LAIP. MRD assessment followed ELN recommendations (cut-offs
for WT1 of 250/10.000 ABL and 0,1% for LAIP). All pts were in-
tensively treated and had available post-induction and pre-HSCT (for
patients undergoing HSCT) MRD assessments with the two markers.
The primary endpoint of the study was overall survival (OS).

Figure 1.

Results. Median age of pts was 61 (range 19-78). Forty-four
(59%) had MRC-AML, 42 (57%) were intermediate-risk and 32
(43%) were high-risk according to ELN 2022. Forty pts (54%) at-
tained complete remission (CR) after induction. Forty-nine (66%)
underwent HSCT, of which 35 (71%) in CR. After induction we ob-
served that WT1-MRD positivity per se predicted a worse OS (2-
year OS 39% vs 70%, p=0.007), while LAIP-MRD did not stratify
the prognosis (p=0.2). However, in WT1-MRD negative cases, a
LAIP-MRD positivity predicted a worse OS compared to the WT1-
MRD and LAIP-MRD negative pts (2-year OS 64% vs 81%,
p=0.03). LAIP-MRD did not stratify the prognosis in WT1-MRD
positive pts. Other factors predicting a worse OS are age ≥ 65 years
(p=0.01), AML-MRC diagnosis (p=0.005), high-risk disease
(p=0.003). HSCT predicted a better OS only in WT1-MRD positive
pts (p=0.016). In HSCT pts we observed that WT1-MRD and LAIP-
MRD negative cases had a very good post-HSCT OS (2-year OS
91%) compared to WT1-MRD negative but LAIP-MRD positive pts
(2-year OS 59%) and WT1-MRD positive pts (regardless of LAIP-
MRD, 2-year OS 36%, p=0.04). Moreover, worse post-HSCT OS
was related to the presence of MRC-AML (p=0.0157) and high-risk
disease (p=0.01).

Conclusions. Our study included AML pts mainly with an ad-

verse prognosis, in which the combination of two MRD detection
techniques allowed us to identify pts with an excellent prognosis.
Particularly, WT1-MRD is able to perform an initial stratification
that is refined with the LAIP-MRD information. This is even more
important in HSCT patients, where it could drive early post-HSCT
interventions.

DP028

CPX-351 INDUCES A SIGNIFICANT BETTER RESPONSE IN
AML WITH MDS-RELATED GENE MUTATIONS COMPARED TO
AML MDS-RELATED CYTOGENETIC ABNORMALITIES AND
TP53-MUTATED AML: A SINGLE CENTER EXPERIENCE

G. Cimino1, M. Caridi1, V. Cardinali1, S. Sciabolacci1, S. De Santis1,
C. Rellini1, C. Matteucci2, A. Pucciarini3, R. La Starza2, C. Mecucci2,
A. Pierini1,2, A. Carotti1, M.P. Martelli1,2

1Hematology, Center for Hemato-Oncology Research, University of
Perugia and Santa Maria Della Misericordia Hospital; 2Centro
Ricerche Emato-Oncologiche (CREO) Università degli Studi di Pe-
rugia; 3Hematology, Santa Maria Della Misericordia Hospital, Italy

CPX-351 is a liposomal formulation of daunorubicin and cytosine
arabinoside approved for the treatment of therapy-related AML (t-
AML) or AML with Myelodysplastic-related changes (AML-MRC).
Despite the pivotal study showed significant improvements in OS
compared to ‘7+3’ conventional chemotherapy, a recent study (UK
NCRI AML19 trial) suggests that in patients <60 years of age CPX-
351 does not improve results as compared to FLAG-IDA chemother-
apy. Specifically, in this study, overall response rates (CR/CRi) were
64% and 76% with CPX-351 and FLAG-IDA, respectively, whilst
there were no differences in terms of OS (13.3 vs 11.4 months). How-
ever, in an exploratory subgroup analysis, a significant improvement
in OS was observed with CPX-351 in AML with MDS-related gene
mutations (median, 38.4 vs 16.3 months). This is a new high-risk en-
tity introduced in ICC/ELN 2022 characterized by the presence of at
least one mutation among SRSF2, ASXL1, BCOR, EZH2, STAG2,
SF3B1, U2AF1, ZRSR2 and RUNX1. Actually, CPX-351 is not specif-
ically indicated in this AML. We therefore studied patients treated at
our Center with CPX-351 between September 2019 and March 2024,
aiming to evaluate the CR/CRi after induction cycle (1 or 2 cycles)
and the rates of allo-HSCT focusing on the new ‘AML with MDS-
related gene mutations’. 

Figure 1.

A total of 35 patients (median age 63 yrs, range 46-74) were
treated, of which 15 (43%) had AML with MDS-related gene muta-
tions, 16 (45%) AML with MDS-related cytogenetic abnormalities,
and 4 (11%) TP53-mutated AML. Strikingly, all 15 AML with MDS-
related gene mutations had dysplastic features on BM smears, sug-
gesting that this morphological criteria still represents a clinical
indication to CPX-351. In AML with MDS-related gene mutations
we observed higher CR/CRi rates as compared to AML with MDS-
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related cytogenetic abnormalities and TP53-mutated AML: 87% vs
50% and 25% respectively (p 0.02)(Figure 1). Seven out of 15 pa-
tients with AML with MDS-related gene mutations underwent to
allo-HSCT, while 3 are presently candidate. Our results show that
CPX-351 is highly effective in AML with MDS-related gene muta-
tions ICC 2022 entity allowing high rates of response and allo-HSCT.

DP029

MECOM-REARRANGED AML SHOWS LOW RESPONSE RATES
TO HYPOMETHYLATING AGENTS PLUS VENETOCLAX

G. Gramazio1, G. Bisirri2, I. Zacheo3, A. Mattei3, M.B. Giannini3, 
F.E. Palumbo4, C. Sartor5, M. Marchesini3,6, B. Cambò6, 
V. Cardinali7,8, S. Sciabolacci8, C. Riva9, I. Conversano10, 
F. Saraceni11, C. Vetro4, P. Minetto12, F. Guolo9,12, F. Grimaldi10, 
G. Roti6, M.P. Martelli7,8, C. Papayannidis13, G. Marconi3, 
L. Brunetti1

1Department of Clinical and Molecular Sciences, Università Politec-
nica delle Marche; 2Medical School, Università Politecnica delle
Marche; 3IRCCS Istituto Romagnolo per lo Studio dei Tumori; 4Ema-
tologia Policlinico San Marco-Rodolico; 5Dipartimento di Scienze
Mediche e Chirurgiche Istituto di Ematologia Seràgnoli, Università
degli Studi di Bologna; 6Hematology, AOU di Parma; 7Department
of Medicine and Surgery, University of Perugia; 8Hematology, Santa
Maria della Misericordia Hospital; 9Department of Internal Medi-
cine, University of Genoa; 10Divisione di Ematologia, Dipartimento
di Medicina Clinica e Chirurgia, AOU Federico II di Napoli;
11Hematology, Azienda Ospedaliero-Universitaria delle Marche;
12IRCCS Ospedale Policlinico San Martino; 13IRCCS Azienda Os-
pedaliero-Universitaria di Bologna; Istituto di Ematologia Seràg-
noli, Italy

Acute myeloid leukemia (AML) with MECOM rearrangement
(MECOMr) is recognized as distinct entity in the WHO classification
of hematolymphoid tumors. Although MECOMr are detected in 
1-3% of AMLs, they confer very poor prognosis with an estimated
2-year overall survival (OS) of 10% in patients treated with
chemotherapy. Venetoclax with hypomethylating agents
(HMA/VEN) may represent a new therapeutic opportunity for pa-
tients with poor response to chemotherapy or those unfit for intensive
treatment, including those with MECOMr. However, no data on
HMA/VEN is available in patients with MECOMr AML. We retro-
spectively collected data of 26 MECOMr AML patients from 8 Ital-
ian centers treated in first line (FL) or subsequent lines (R/R) with
HMA/VEN between 2018 and 2023. The primary endpoint was the
composite complete response rate (cCR=CR+CRi). Other data col-
lected included event-free survival (EFS), OS, cytogenetics, DNA
sequencing (NGS), number of cycles and major adverse events. Sur-
vival was landmarked at HMA/VEN start. Patient characteristics are
summarized in Table 1. Ten patients received FL HMA/VEN, while
16 were R/R. Fifteen out of 16 R/R patients had received intensive
treatment, including 5 patients who had undergone transplant
(HSCT). cCR in the whole cohort was 23%, with a CR rate of 15%.
cCR was achieved by 2 out of 10 (20%) FL and 4/16 (25%) R/R pa-
tients. Two FL and 3 R/R patients underwent HSCT. With a median
follow-up of 15 months, median EFS was 5 months in the whole co-
hort, with a trend towards longer EFS in FL patients compared to
R/R (10.6 vs 2.2, p=0.1). Fifteen patients had GATA2::MECOM fu-
sions, 6 patients had other MECOMr and in 5 patients MECOM part-
ner was not established. Outcomes were not different in patients with
GATA2::MECOM compared to other MECOMr. NGS was available
in 14 patients. The most frequently mutated gene was SF3B1 (9 pa-
tients, 56%). SF3B1 mutations had high variant allele frequencies
(median 44%) and were enriched in R/R patients (p=0.02), suggest-

ing SF3B1mut may be linked to resistance to intensive treatment.
Also, SF3B1mut patients displayed lower overall response to
HMA/VEN compared to SF3B1wt (p=0.02). Mutations of the RAS
pathway (RASmut) were detected in 6 patients (38%). Consistent
with lower efficacy of VEN in AML with RASmut, no patient
achieved cCR. Interestingly, all 4 patients with no RAS nor SF3B1
mutation showed response to HMA/VEN. The poor prognosis of
MECOMr AML does not seem to be impacted by HMA/VEN.

Table 1.

DP030

VENETOCLAX PLUS AZACITIDINE DELAYS DETERIORATION OF
HEALTH-RELATED QUALITY OF LIFE IN PATIENTS WITH ACUTE
MYELOID LEUKEMIA: VIALE-A LONG-TERM FOLLOW UP

A. Curtia, K. W. Pratz1, C. Lai1, B.A. Jonas2, C. Dinardo3, C.N. Bui4,
R. Kamalakar4, J. Potluri4, W. Cheng4, R. Sen4, T.W. Leblanc5

aUniversità di Bologna Policlinico S. Orsola Malpighi; 1Abramson
Cancer Center, University of Pennsylvania; 2Department of Internal
Medicine, Division of Malignant Hematology, Cellular Therapy and
Transplantation, University of California Davis School of Medicine;
3Department of Leukemia, Division of Cancer Medicine, The Uni-
versity of Texas MD Anderson Cancer Center; 4AbbVie Inc; 5Division
of Hematologic Malignancies and Cellular Therapy, Department of
Medicine, Duke University School of Medicine

Background. AML pts have reduced health-related QoL Even
less aggressive treatments may be associated with negative impacts
on HRQoL (high transfusion needs-hospitalization). HRQoL meas-
urements are important when evaluating the LT benefits of AML
treatments.

Aims. To characterize HRQoL, particularly delay in deteriora-
tion, of AML pts receiving VEN+AZA or PBO+AZA in the LTFU
of VIALE-A trial.

Methods. TN adults IC ineligible were randomized 2:1 to receive
VEN+AZA or PBO+AZA. PROs included: EORTC QLQ-C30
global health status (GHS/QoL), PF/EF subscales; PROMIS Cancer
Fatigue Short Form 7a;EQ-5D-5L VAS. PRO were collected on D1
of each cycle. Time to deterioration (TTD) was calculated as number
of days from BL to first documented worsening of ≥1 pre-established
PRO-specific meaningful clinical threshold (MCT). Pre-established
MCTs for deterioration were a reduction of ≥10 for GHS/QoL, PFEF,
of 7 for EQ-5D-VAS or an increase of 5 for fatigue. Association be-
tween patient characteristics and PROs was assessed, and the within-
group level of change in each score was expressed as a standardized
effect size (SES) and magnitude of responsiveness (SES=0-0.19
none; 0.20-0.49 small; 0.50-0.79 moderate; ≥0.8 large).

Results. VIALE-A included 431 pts, age 76 years, mLTFU of
43.2 mo. LTFU analysis identified extended TTD for all PROs for
pts treated with VEN+AZA and significantly longer for VEN+AZA
vs PBO+AZA for EF, PF, and EQ-5D-VAS (Table 1). Pts treated with
VEN+AZA had longer TTD across most PROs in key subgroups (age
<75 years, ECOG >2, CR or CR+CRi, MRDneg and post-baseline

Characteristic Whole cohort First line Relapsed/Refractory 
Number of patients (N) 26 10 16 
Age (median, range) 62, 30-78 71, 56-78 59, 30-71 
Prior lines of therapy (median, 
range) 

1, 0-5 NA 1, 1-5 

HSCT prior to HMA/VEN (N, %) 5, 19% NA 5, 31% 
HSCT after HMA/VEN (N, %) 5, 19% 2, 20% 3, 19% 
-7/del7q (N, %) 10, 38% 3, 30% 7, 43% 
FLT3-ITD (N, %) 2, 8% 0, 0% 2, 12% 
Azole prophylaxis (N, %) 17, 65% 6, 60% 11, 69% 
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TI. Several clinical factors were associated with PRO improvement.
For PF subscale, pts in CR, CR/CRi, TI, and/or had an ECOG >2,
had overall moderate SES(0.5–0.79), tending to increase from C3 to
C33. Similar trends for EF, GHS, and fatigue in pts in those same
subgroups, while pts not in CR,CR/CRi, TI, or with ECOG <2 tended
to have no or small magnitude in SES (0-0.49)indicating small to no
PRO improvements. Among those in CR/CRi, those with also MRD
neg tended to moderate to large SES across PROs, while small to no
improvement was observed in those without MRD neg. Pts in
CR/CRi at C2 achieved HRQoL improvement earlier.

Conclusion. The longer preservation of PROs as PF, EF, fatigue
and a longer TTD observed with VEN+AZA vs PBO+AZA suggests
VEN positively impacts HRQoL of pts. Based on SES analysis,
achieving remission and MRDneg, ECOG>2, or TI might be associ-
ated with improved PF, EF and fatigue.

Table 1.
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THE IMPACT OF BASELINE GENETIC PROFILE AND TREAT-
MENT ON PROGNOSIS AND HEMATOLOGICAL TOXICITY
IN CEBPA-MUTATED ACUTE MYELOID LEUKEMIA

F. Mannelli1,2,3, M. Piccini1, M. Frigeni4, S. Bencini5, S. Salmoiraghi4,
G. Gianfaldoni1, B. Scappini1, B. Peruzzi5, R. Caporale5, G. Ciolli1,
L. Fasano1, F. Crupi1,2, E. Quinti1, A. Pasquini1, F. Vanderwert1,2,
G. Rotunno1,2, F. Pancani1,2, L. Signori1,2, D. Tarantino1,2, 
C. Maccari1,2, F. Annunziato3,5, O. Spinelli4, P. Guglielmelli1,2,3, 
A. Rambaldi4,6, A.M. Vannucchi1,2,3

1SOD Ematologia, Università di Firenze, AOU Careggi; 2Centro
Ricerca e Innovazione Malattie Mieloproliferative (CRIMM), AOU
Careggi; 3Dipartimento di Medicina Sperimentale e Clinica, Uni-
versità di Firenze; 4Azienda Socio-Sanitaria Territoriale (ASST) Os-
pedale Papa Giovanni XXIII; 5Centro Diagnostico di
Citofluorimetria e Immunoterapia, AOU Careggi; 6Department of
Oncology and Hematology, Università degli Studi di Milano, Italy

Background. CEBPA-mut acute myeloid leukemia (AML) is a
separate entity in WHO/ICC classifications, with favorable outcome
correlated with bZIP mutations and enrichment in mutations (ie,
GATA2, CSF3R, WT1) rarely observed in CEBPA-wt, without con-
clusive findings for their prognostic value. Although correlating with
favorable prognosis, high incidence of treatment-related mortality in
CR (around 10%) has been reported in two large studies (Schlenk
Blood 2013; Pastore J Hematol Oncol 2014).

Aims. To correlate baseline and treatment characteristics with
outcome and hematological toxicity in an intensively treated cohort
of CEBPA-mut AML pts.

Methods. Study pts had CEBPA-bZIP AML and were character-
ized by NGS with Ion Torrent covering 40-genes panel. The first two
chemotherapy cycles were categorized according to the delivery of
an anthracycline (ANTHRAC) and high dose cytarabine (HDAC).

Figure 1.

Results. From 2004 to 2023, 49 CEBPA-mut AML pts met in-
clusion criteria at study sites. CR rate was achieved in 45 of 49 pts
(91.8%). Based on NGS, at least one additional mutation was iden-
tified in 18 (36.7%) pts (NGS+), the majority involving GATA2
(n=14, 28.6%). Forty-four pts received at least two cycles, of which
no (n=2, 4.6%), one (n=14, 31.8%), or two (n=28, 63.6%) AN-
THRAC-containing. A longer DFS was observed in NGSwt pts
(HR=4.56; P=0.042), whereas OS did not differ (P=0.43). Then we
focused on hematopoietic recovery after consolidation. NGS+ pts
showed slower neutrophil (ANC) recovery (median, 25 days to
>500/uL after consolidation) compared to NGS- group (19 days,
P=0.018). Such effect was enhanced by treatment with ANTHRAC:
NGS+ pts receiving two such cycles required significantly longer
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Table 1. Median Time to Deterioration in Months in Overall Health/QoL, Physical and Emotional Function, and Fatigue 

PRO Measure, median (95% CI) VEN+AZA (n=286) PBO+AZA (n=145) 
EORTC QLQ-C30 GHS/QoL 19.1 (10.19, 27.55) 9.3 (4.67, NE) 
EORTC QLC-C30 PF 10.2 (7.30, 16.01)* 6.2 (4.67, 9.47) 
EORTC QLC-C30 EF 27.3 (18.71, 33.90)* 15.7 (7.86, 24.89) 
PROMIS Fatigue 9.5 (7.30, 19.04) 8.6 (4.18, 15.19) 
EQ-5D-5L VAS 10.7 (7.53, 19.04)** 3.9 (2.37, 7.40) 
PRO Measure by subgroups, median   
Age <75 years   
EORTC QLQ-C30 GHS/QoL 21.3* 4.7 
EORTC QLC-C30 PF 16.0 9.5 
EORTC QLC-C30 EF NE* 18.2 
PROMIS Fatigue 19.2* 6.2 
EQ-5D-5L VAS 13.4* 3.8 
ECOG >2   
EORTC QLQ-C30 GHS/QoL 21.3 7.9 
EORTC QLC-C30 PF 12.3* 6.1 
EORTC QLC-C30 EF NE* 11.5 
PROMIS Fatigue 12.0 8.6 
EQ-5D-5L VAS 12.5* 3.7 
CR+CRi   
EORTC QLQ-C30 GHS/QoL 21.3 16.6 
EORTC QLC-C30 PF 12.0 18.4 
EORTC QLC-C30 EF 27.3 15.7 
PROMIS Fatigue 9.9 15.2 
EQ-5D-5L VAS 13.1 7.4 
Transfusion Independence -RBC   
EORTC QLQ-C30 GHS/QoL 21.6 16.6 
EORTC QLC-C30 PF 15.7 14.1 
EORTC QLC-C30 EF 31.4 19.4 
PROMIS Fatigue 12.0 11.2 
EQ-5D-5L VAS 13.1* 6.8 
Transfusion Independence -platelet   
EORTC QLQ-C30 GHS/QoL 21.3 11.0 
EORTC QLC-C30 PF 15.7 14.1 
EORTC QLC-C30 EF 30.6* 19.7 
PROMIS Fatigue 10.7 9.2 
EQ-5D-5L VAS 12.5* 6.2 
MRD Negative    
EORTC QLQ-C30 GHS/QoL NE NE 
EORTC QLC-C30 PF 14.7 12.8 
EORTC QLC-C30 EF 41.5* 9.7 
PROMIS Fatigue 12.9 3.7 
EQ-5D-5L VAS 13.4* 6.2 

*P<0.01. **P<0.001. 
AZA, azacitidine; CI, confidence interval; CR+CRi, complete response with incomplete blood cell recovery; EF, emotional functioning; EORTC 
QLQ-C30, European Organization for Research and Treatment of Cancer quality of life questionnaire; EQ-5D-5L, EuroQoL 5-Dimension 5-Level; 
GHS, global health status; MRD, measurable residual disease; NE, not estimable; PBO, placebo; PF, physical functioning; PRO, patient-reported 
outcome; PROMIS, Patient-Reported Outcomes Measurement Information System; QoL, quality of life; VAS, visual analog scale; VEN, 
venetoclax.  

+

p = 0.0095Log-rank

0.00

0.25

0.50

0.75

1.00

0 10 20 30 40 50 60
Time (Days)

C
um

ul
at

iv
e 

In
ci

de
nc

e 
R

ec
ov

er
y Strata + +Other NGS+/Anthra-2

20 4 1 0 0
11 7 4 2 0NGS+/Anthra-2

Other

20 30 40 50 60
Time (Days)

S
tra

ta

Number at risk

!"#$%&&&'()

20

30

40

50

1 2 3 4
CAT

A
N
C
10
00

!"#$%& ''()*+,-./
012"3455()*-,67/
847975'.

! "

95



Discussed Posters

time to recover from first consolidation, both for ANC (30 days, Fig-
ure  1) and platelet count (34 days) vs 22 (P=0.012) and 27 (P=.010)
days, respectively, of other categories. A proportion of 46.1% (6/13)
NGS+/ANTHRAC-2 pts could not complete the planned treatment
program due to persistent cytopenias compared to 18.7% (6/32,
P=0.075) in other categories. No significant prolongation of recovery
was observed for HDAC.

Conclusions. CEBPA-mut AML is featured by delayed
hematopoietic recovery in pts bearing additional mutations (espe-
cially GATA2) when treated with anthracyclines in first two cycles.
Our findings suggest the cumulative dosage of anthracyclines should
be limited in CEBPA-mutated/NGS+ pts to spare hematological tox-
icity on turn impairing the therapeutic plan.

DP033

SEX-ASSOCIATED DIFFERENCES AND PROGNOSTIC 
IMPLICATIONS OF GENETIC ALTERATIONS IN ADULTS WITH
ACUTE MYELOID LEUKEMIA ENROLLED IN THE GIMEMA
AML1310 TRIAL

L. Melillo1, V. Arena2, A. Piciocchi2, A. Candoni3, V. Calafiore4, 
R. Cairoli5, P. De Fabritiis6, G. Storti7, P. Salutari8, F. Lanza9, 
G. Martinelli 1011, M. Luppi3, S. Capria12, R. Palmieri13, 
L. Maurillo13, M.I. Del Principe13, M.T. Voso13, F. Buccisano13, 
P. Fazi2, A. Venditti13

1Haematology, Policlinico Foggia AOU; 2GIMEMA Foundation;
3Section of Haematology, Department of Medical and Surgical Sci-
ences, University of Modena and Reggio Emilia (UNIMORE); 4Os-
pedale Ferrarotto; 5Ospedale Niguarda Ca Granda; 6Ospedale S.
Eugenio; 7Azienda Ospedaliera S. G. Moscati; 8Azienda USL di
Pescara; 9Ospedale S. Maria delle Croci; 10Istituto Tumori della Ro-
magna; 11Policlinico S. Orsola-Malpighi; 12Dipartimento di Biotec-
nologie Cellulari ed Ematologia, Ematologia Università degli Studi
Sapienza; 13Hematology, Department of Biomedicine and Prevention,
Tor Vergata University, Italy

Aims. In AML genetic alterations provide prognostic information
with clinical relevance through choice of treatment, but little atten-
tion at sex-associated differences has been directed. The AML1310
GIMEMA trial for adults with de novo AML consisted of the prog-
nostic integration of pretreatment cytogenetics and mutations with
postconsolidation MRD . The objective of this study is to carry out
a comprehensive analysis of sex differences in this trial and to in-
vestigate the impact of sex on outcome. 

Materials and Methods. Mutational profiling, cytogenetic and
outcome analysis by sex in 500 adults with AML (male 52% female
48%) treated in the AML1310 trial. Patients received postconsolida-
tion AuSCT or AlloSCT depending on their risk profile. Four cate-
gories of risk were identified according the NCCN 2009: favorable
or poor-risk , submitted to AuSCT or AlloSCT, respectively; inter-
mediate ( IR)-MRD neg or pos , who received AuSCT or AlloSCT,
respectively. 

Results. Analysis by sex of demographic and baseline charac-
teristics showed comparable results, except for lower Hb values in
females ( p 0.023). Compared with men, females had the same inci-
dence of FLT3-ITD, NPM1, CBFb/MYH11 and RUNX1T1 muta-
tions, concomitant mutations of NPM1 and FLT3-ITD or
CBFb/MYH11 with NPM1mut or FLT3ITD. No differences in Cy-
togenetic or Risk Categories, MRD (in IR) stratification and final
treatment were also observed. Analysis of efficacy by sex showed
no differences in CR rate, death or cause of off-study. Interestingly,
prognostic effect had a dependence on sex and NMP1mut. Compared
with men, better 6 years OS was observed in females with NPM1mut
( 52.4% vs 33.8% p.0.032) or MRD positivity (66.5% vs 45% p

0.015) respectively. Females NPM1mut had a better DFS at 6 years
( 47% vs 35%, p 0.085). Better DFS was observed in males 18-40
years older ( 67.3% vs 41,4% P 0.030) and in females aged 40-50
years ( 56.4% vs 36.0% p 0.0148). Cumulative Incidence of Relapse
(CIR) was 42% at 6 years with higher CIR in males vs females ( 54%
vs 35% p 0.028). Six years OS by final treatment received was sta-
tistically different (AlloSCT 50.6 vs AutoSCT 67.4 p=0.007). OS by
type of graft (AutoSCT) resulted in better outcome for female (76%
vs 60% p0.032), no significant differences for AlloSCT in OS or DFS
by sex were observed. 

Conclusions. Our results show that sex differences in AML-as-
sociated mutations are likely to have clinical relevance for risk
grouping, prognostication and choice of therapy.

DP034

LONG-TERM OUTCOMES OF STEM CELL TRANSPLANT IN
OLDER PATIENTS WITH ACUTE MYELOID LEUKEMIA TREATED
WITH VENETOCLAX PLUS HMA THERAPIES

N.S. Fracchiollaa, K.W. Pratz1, C.D. Dinardo2, M. Arellano3, 
M. Thirman4, V. Pullarkat5, P. S. Becker5,6 B.D. Smith7, M. Zhang8,
M. Werner8, J. Potluri8, D.A. Pollyea9

aPoliclinico di Milano; 1Division of Hematology and Oncology,
Abramson Cancer Center University of Pennsylvania; 2Department
of Leukemia, Division of Cancer Medicine, The University of Texas
MD Anderson Cancer Center; 3Department of Hematology and On-
cology, Emory University School of Medicine; 4Section of Hematol-
ogy and Oncology, Department of Medicine, The University of
Chicago Medicine; 5Department of Hematology and Hematopoietic
Cell Transplantation and Gehr Family Center for Leukemia Re-
search, City of Hope National Medical Center; 6Department of Med-
icine, University of Washington; 7Sidney Kimmel Comprehensive
Cancer Center, Johns Hopkins University; 8AbbVie Inc; 9University
of Colorado School of Medicine, Division of Hematology

Background. Allogeneic SCT remains the most effective cura-
tive treatment for pts with intermediate/ poor-risk AML; however,
pts who are IC ineligible due to age or comorbidities have typically
not been viable candidates. Venetoclax (Ven+ hypomethylating
agents (HMAs) leads to rapid and durable remissions in pts with ND
AML who are IC ineligible.

Aims. To evaluate the LT clinical outcomes of SCT after
Ven+HMA treatment in the aforementioned population.

Methods. Pts with ND AML IC ineligible who received
Ven+HMA and proceeded to SCT on the P1b trialof Ven+ decitabine
(Dec) or azacitidine (Aza) and the P3 VIALE-A trial of placebo +
Aza vs Ven+Aza were included. Pts in the P1b trial received Ven
daily (400,800,or1200 mg) with 20 mg/m2 IV Dec on days 1-5 or 75
mg/m2 SC or IV Aza on days 1-7/28-day cycles. Pts in VIALE-A re-
ceived Ven daily (400 mg) with 75 mg/m2 SC or IV Aza on days 1-
7/28-day cycles. Pts were evaluated for efficacy outcomes before and
after SCT that included best response (CR or CRi or CRh, MLFS),
time to best response, MRD negativity before SCT, 2-year post-SCT
remission and 2-year post-SCT OS.

Results. 33 pts were included (31 from theP1b trial and 2 from
VIALE-A). Pts had a median age of 69 yrs, 70% had de novo AML,
and 60% had adverse risk disease based on ELN 2022 (Table). Mu-
tations were observed at baseline: FLT3 in 5/20 pts (25%), NPM1 in
5/18 pts (28%), IDH1/2 in 7/20 pts (35%), TP53 in 2/18 pts (11%).
The median time on Ven before SCT was 4.18 mo (range, 0.9-31.8),
and the median time from last dose to SCT was 1.22 mo (range, 0.4-
10.3). Before SCT, 27 pts (82%) achieved a best response of CR/CRi,
3 achieved MLFS, and 3 had resistant disease. Median time to
CR/CRi was 1.9 mo (range, 0.8-7.1), and 9pts (27%) had an MRD
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response of <10-3. Median OS after SCT was 29.9 mo (95% CI,
15.8-NR), with a 69% 12-mo post-SCT OS rate. In pts who had
MRD responses before SCT, the 12-mo post-SCT OS rate was 76%.
In 18 pts with adverse ELN risk, mOS was 15.8 mo (95% CI, 4.5-
29.9), and the 12-mo post-SCT survival rate was 56%. Of the 2 TP53
mutated pts, 1 died within 12 mo of SCT, and 1 was alive 24 mo fol-
lowing SCT.

Conclusions. Ven + Aza/Dec can lead to rapid and deep re-
sponses in pts with ND AML who were IC ineligible. Most pts were
alive ≥12 mo after SCT, including approximately half of those with
adverse ELN risk disease. These results suggest that Ven+HMA can
enable receiving curative SCT and long term disease free state in IC
ineligible pts.

Table 1.

Myeloma and monoclonal gammopathies
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A MULTICENTER OBSERVATIONAL RETROSPECTIVE STUDY
OF SECOND-LINE TREATMENT WITH DARATUMUMAB-BORTE-
ZOMIB - DEXAMETHASONE (DARAVD) IN MULTIPLE MYE-
LOMA (MM) PATIENTS REFRACTORY TO LENALIDOMIDE

I. Rizzello1,2, I. Sacchetti1,2, S. Barbato1,2, V. Solli1,2, P. Stefanoni3, 
L. Cani4,5, M. Quaresima6, A. Belotti7, N. Sgherza8, M. Gentile9,10, 
L. Pavan11, G. Barilà11, F. Patriarca12, M. Celli13, D. Vincelli14, 
K. Mancuso1,2, C. Sartor1,2, L. Pantani1, P. Tacchetti1, M. Talarico1,2,
M. Puppi1,2, F. Bigi1,2, M. Cavo1,2, E. Zamagni1,2

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 2Department of Medical and Surgical sci-
ences (DIMEC), University of Bologna; 3ASST Papa Giovanni XXIII
Bergamo; 4Division of Hematology, AOU Città della Salute e della
Scienza di Torino; 5Department of Molecular Biotechnology and
Health Sciences, University of Torino; 6Azienda USL-IRCCS di Reg-
gio Emilia; 7Ematologia, ASST Spedali Civili di Brescia; 8Hematol-
ogy and Bone Marrow Transplantation Unit, AOU Policlinico
Consorziale di Bari; 9Hematology Unit, Department of Onco-hema-
tology, AO of Cosenza; 10Department of Pharmacy, Health and Nu-
tritional Science, University of Calabria; 11AOU Padova,
Ematologia; 12Azienda Sanitaria Universitaria Friuli Centrale, Clin-
ica Ematologica - Centro Trapianti e Terapie Cellulari “C. Melzi”;
13UO di Ematologia, Ospedale Infermi, Rimini; 14Grande Ospedale
Metropolitano Presidio Morelli, Reparto di Ematologia, Italy

Up-front use of lenalidomide (len) as maintenance therapy after
ASCT or as continuous treatment in combination with other agents
has become the gold standard for newly diagnosed MM patients
(pts). The management of len-refractory (ref) pts at first relapse is
challenging and requires careful evaluation of available treatment
options. Daratumumab(Dara)-bortezomib(B)-dexamethasone (Dar-
aVd) has been approved for RRMM after at least one prior line of
therapy but few data were provided in pts ref to upfront len. We run
a retrospective study to assess the outcomes of len-ref pts treated
with DaraVd at first relapse in 9 Italian centers. The baseline char-
acteristics of 79 analyzed pts were representative of a general MM
population, but median age (57 years) was lower. Pts with high-risk
(HR) cytogenetics (t(4;14) and/or t(14;16) and/or del17) were 16
(27%) at diagnosis, and 7 (29%) at relapse (data available in 24 pts
only). Toxicity-related B dose-reduction occurred in 39 pts (49.4%);
27 (44%) pts delayed a median of 1 dose of Dara (range 1-5), mostly
for infections. At least one grade ≥2 adverse event (AE) occurred in
67 (85%) pts. 73 pts started with IV Dara, 6 with SC, with 14% of
infusion related reactions (IRR) (grade 1-2). Most common AEs were
hematological (72%), infections (30%, 8% grade 3, 1% grade 5),
pneumonia (14%) and asthenia (38%). Peripheral neuropathy rate
was 58% (46 pts), 8% of grade 3. Three pts discontinued for toxicity.
Overall response rate (ORR) was 86% (61% ≥VGPR). With a me-
dian follow-up of 25 months (mos), median PFS and OS were 15
and 47 mos, respectively. The dose and duration of previous len ex-
posure did not influence PFS, which was favorably affected by the
absence of amp1q (p=0.04), BM plasma cells <60% (p=0.003), ab-
sence of extramedullary disease (p=0.009) and a best response
≥VGPR (p<0.001) or ≥CR (p=0.012). In a multivariate model, a re-
sponse ≥VGPR was confirmed to be independently associated to PFS
(HR=0.08, p<0.001, 95% CI 0.018-0.359), with a median of 26 vs 7
mos. In len-ref pts, second line DaraVd was manageable and safe.
PFS was shorter than in the general population (27 mos), except for
pts with ≥VGPR, but two-fold longer than previously reported in the
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CASTOR study (7.8 mos), regardless the number of prior lines of
therapy. Overall, DaraVd remains an alternative option for len-ref
pts at first relapse, especially for those ineligibles to receive poma-
lidomide-or carflizomib-based regimens.

DP036
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CLONAL PLASMA-CELLS IN STEM CELL APHERESIS AS A
PREDICTOR OF PROGRESSION IN NEWLY DIAGNOSED 
MULTIPLE MYELOMA PATIENTS ELEGIBLE FOR AUTOLOGOUS
STEM CELL TRANSPLANTATION

I. Attucci1, L. Pengue1, F. Bonanni1, B. Peruzzi2, R. Caporale2, 
R. Boncompagni3, C. Nozzoli3, M. Messeri1, A.M. Vannucchi1,4, 
E. Antonioli4

1Department of Experimental and Clinical Medicine, University of
Florence; 2Flow Cytometry Diagnostic Center and Immunotherapy
(CDCI), AOU Careggi; 3Department of Cellular Therapies and
Transfusion Medicine, AOU Careggi; 4Haematology Department,
Careggi Hospital, Italy

Background. Bone marrow minimal residual disease (MRD) in
patients with multiple myeloma (MM) has a well-established prog-
nostic role in terms of PFS and OS. One of the main methods used to
analyse MRD is multiparametric flow cytometry (MFC). Nowadays,
there are also emerging data about the prognostic role of circulating
plasma cells in peripheral blood samples. Conversely, far limited in-
formation is available on the use of MFC for the research of clonal
plasma cells on stem cell apheresis as well as its clinical significance.

Methods. We conducted a prospective analysis of 100 patients
with newly diagnosed MM, eligible for autologous stem cell trans-
plant (ASCT), diagnosed and treated at AOU Careggi Hospital be-
tween July 2017 and November 2021. We analysed apheresis
samples of stem cells using MFC with a sensitivity of 10-5, in order
to identify contamination of graft with clonal plasma cells (CPs). In
addition, bone marrow samples after induction phase (prior to stem
cell apheresis) and three months after ASCT were collected and eval-
uated with the same technique.

Results. The median age of the patients was 59 years, all received
treatment with bortezomib-based triplet induction regimens (VTD
96%, PAD 4%). Stem cell mobilization was carried out using cy-
clophosphamide and G-CSF in 89 patients, while in 11 patients stem
cells were collected only after G-CSF stimulation. Flow cytometric
analysis of the stem cell apheresis revealed the presence of CPs in
21 cases (aMRD+). Concurrently, bone marrow MRD after induction
was positive in 62% (bmMRD+) and negative in 38% of patients
(bmMRD-). All 21 patients with positive aMRD also exhibited con-
current bmMRD positivity (p<0.001). Among our cohort, 7 patients
did not undergo ASCT eventually, while 13 received a second-line
treatment due to progression before ASCT. Among the remaining co-
hort of 80 patients, the median follow-up was 52 months (range 18-
81 months), and the median PFS was 38 months in the aMRD+ group
compared to not reached in aMRD- patients (p=0.025). Additionally,
we observed a significant correlation between graft contamination
(aMRD+) and lower bmMRD negativity after ASCT (p=0,03). Pa-
tients with aMRD+, were also associated to a reduced OS: median
OS 60 months vs not reached (p=0,003).

Conclusions. Our data indicate a potential negative impact of
clonal plasma cells in apheresis product, in terms of reduced post-
transplant bone marrow MRD negativity, as well as lower PFS and
OS.
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MAINTENANCE THERAPY WITH LENALIDOMIDE FOR PA-
TIENTS WITH MULTIPLE MYELOMA AFTER AUTOLOGOUS
STEM CELL TRANSPLANTATION: THE REAL-LIFE EXPERIENCE
OF THE “RETE EMATOLOGICA PUGLIESE” (REP)

N. Di Renzo, N.M. Dargenio, N. Sgherza, G. Reddiconto, 
P.V. Federico, M.P. Fina, R. Matera, P. Curci, R. Rizzi, G. Tarantini,
C. Germano, M.P. Falcone, N. Cascavilla, A.M. Carella, L. Melillo,
G. Palumbo, B. Rossini, A. Guarini, A. Rana, V. Pavone, A. Mele,
R. De Francesco, D. Pastore, G. Mele, F. Merchionne, G. Specchia,
P. Musto

Rete Ematologica Pugliese (REP), Italy

Lenalidomide maintenance (LM) therapy is still considered the
current standard of treatment after ASCT in patients with multiple
myeloma (MM). However, real-life evidence of the advantage of LM
after ASCT, in terms of progression-free survival (PFS) and overall
survival (OS) is quite limited. Thus, we investigated the role of LM
evaluating 257 MM patients not included in clinical trials who un-
derwent ASCT between 2001 and 2020 and treated within the “Rete
Ematologica Pugliese” (REP). One-hundred-seven patients received
LM (LM cohort) after ASCT (10 mg/d for 21-28 days, every 4
weeks), for a median time of 19.5 months (range 1-118 months),
while 150 patients did not (non-LM cohort). Age, gender, M-com-
ponent isotype, comorbidities, ISS stage (R-ISS when available),
renal function, serum calcium, hemoglobin levels, cytogenetics, in-
duction treatments (all including bortezomib based regimens, such
as VTD, VCD or PAD), conditioning regimens and number of ASCT
(1 vs 2), were comparable between the two groups. According to the
IMWG criteria, the overall response rate (ORR) after ASCT was 98%
in both groups and no difference emerged, in terms of quality of re-
sponse, between LM group (CR+sCR 47%; ≥VGPR 90%; PR 8%)
and non-LM group (CR + sCR 45%; ≥VGPR 89%; PR 9%) (p: NS).
With a median follow-up of 47 months (range:13-144) in LM group
and 67 months (range: 9-167) in non-LM group, median PFS was
significantly longer in the LM cohort (72 vs 36 months; P<0.001)
(Figure  1). Similarly, median OS was significantly better in patients
receiving LM (142 vs 108 months; p=0.01) (Figure  2). ISS stage,
induction treatments and number of ASCT did not influence neither
PFS, nor OS. Main adverse events observed in LM-group were leu-
copenia, skin rashes and diarrhea; they were generally well managed
by dose adjustment of lenalidomide and caused the interruption of
maintenance in a minority of patients. Three secondary primary ma-
lignancies (SPM) occurred in the LM-group (one acute myeloid
leukemia, one colon carcinoma and one bladder carcinoma). In sum-
mary, in our retrospective study LM was well tolerated, doubled PFS
and significantly improved OS, validating its positive impact in a
real-world setting of MM patients who underwent ASCT in the era
of novel agents. However, based on recent evidences, new strategies
(i.e. daratumumab +/- lenalidomide, carfilzomib plus lenalidomide,
or CELLMoDs) will probably change soon the current scenario of
maintenance therapy in MM.

Figures 1 and 2.
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IMPACT OF DARATUMUMAB ON HEMATOPOIETIC STEM CELL
MOBILIZATION WITH G-CSF AND ON-DEMAND PLERIXAFOR
IN NEWLY-DIAGNOSED MULTIPLE MYELOMA PATIENTS
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Introduction. Autologous stem cell transplantation (ASCT) is a
SOC in transplant eligible, newly diagnosed Multiple Myeloma
(NDMM) patients (pts). Pts treated with upfront daratumumab who
underwent chemotherapy-based hematopoietic stem-cell (HSC) mo-
bilization had lower HSC yield and higher rates of plerixafor (PLX)
use, compared to daratumumab-naïve pts. We report the results of a
multicentre, observational study to evaluate HSC collection and en-
graftment with G-CSF+on-demand PLX in pts treated with VTd or
VTd+daratumumab (DVTd).

Methods. NDMM pts undergoing a 1st HSC mobilization at-
tempt with G-CSF (10 mcg/kg/day) were enrolled. PLX was admin-
istered in pts with <20 CD34+ cells/µL after ≥4 days of G-CSF or in
case of <1×106 CD34+cells/kg collected on the 1st apheresis day.
The primary endpoint of the study was the rate of poor mobilizing
pts defined as ≤2x106 CD34+ cells/Kg collected or need for PLX to
reach adequate yield.

Table 1.

Results. 217 NDMM pts, (DVTd n=83, VTd n=134) were en-
rolled, with a median of 4 induction cycles in both groups. The rate
of poor mobilizing patients was 64% (53/83) for DVTd and 30%
(40/134) for VTd (p=0.002), due to a higher PLX use in the DVTd

group (57% vs 26%; p=0.006). No significant differences in the rate
of pts who failed to collect ≥2x106 CD34+cells/kg (7% vs 3%;
p=0.6). The median number of CD34+/Kg collected was similar:
DVTd (7.04); VTd (7.84; p=0.1). No difference in the rate of pts who
collected 2-4 (5% vs 6%; p=0.7) and ≥4 CD34+ cells/Kg (88% vs
92%; p=0.4) was observed (DVTd vs VTd). The median number of
CD34+/L on the first day of count was 18 for DVTd vs 24 for VTd
(p=<0.002). The median increase of CD34+/L after the 1st PLX dose
was 45 CD34+/µL (DVTd) and 55 CD34+/µL (VTd) (p=0.4). No
differences were observed in the median number of apheresis
(DVTd=2 vs VTd=1; p=0.6). Among pts who received post-trans-
plant G-CSF starting at day +3 to 5 (DVTd, 51; VTd, 57), the median
number of CD34+/kg re-infused was 3.60 and 3.28, respectively
(p=0.4). The median time to recovery was 12 vs 13 days (p=0.02)
for neutrophils and 13 vs 15 days for platelets (p=0.1).

Conclusion. GCSF+on-demand PLX is an effective HSC mobi-
lization strategy due to low rates of mobilization failures irrespective
of the use of daratumumab, which did not impact HSC collection or
engraftment. Our results, along with the lack of chemotherapy-asso-
ciated toxicity, support the use of G-CSF and on-demand PLX for
HSC mobilization in pts receiving daratumumab upfront.
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IMMUNOSUPPRESSIVE TREATMENTS DO NOT INFLUENCE
PROGRESSION OF MGUS IN PATIENTS WITH CONCOMITANT
AUTOIMMUNE DISORDERS: PRELIMINARY DATA FROM 
A RETROSPECTIVE, SINGLE-CENTER STUDY

N. Sgherza1, P. Curci1, G. Di Carlo2, A. Capozzi2, D. Grande2, 
F. Baldassarre2, O. Magazzino2, C. Presicce2, S. Rasola2, A. Russo
Rossi1, R. Rizzi1,2, P. Musto1,2

1Hematology and Stem Cell Transplantation Unit, AOUC Policlin-
ico; 2Department of Precision and Regenerative Medicine and Ionian
Area, “Aldo Moro” University School of Medicine, Italy

Monoclonal gammopathy of undetermined significance (MGUS)
is a “premalignant” condition occurring in approximately 3-5% of
persons 50-70 year-old, respectively. MGUS does not require any
treatment and is defined by the presence of a serum monoclonal pro-
tein (M-protein) at a concentration of less than 3/dL, bone marrow
clonal plasma cells less than 10% and absence of CRAB/SLIM
“myeloma-defining” criteria. Interestingly, MGUS is often reported
coexistent to autoimmune disorders (rheumatologic, inflammatory
bowel disease, neurologic, skin and others), where “biologic”, spe-
cific immunosuppressive therapies are frequently required. In this
setting, however, limited data are available concerning a possible im-
pact of these drugs on MGUS progression while, in our clinical prac-
tice, hematologists are instead frequently asked to answer to this
question. Therefore, we retrospectively evaluated the trend of M-pro-
tein in 23 MGUS patients followed at our institution and, at the same
time, under treatment for autoimmune disorders. Only patients with
measurable M-protein and non-IgM isotype were included in the
analysis; their clinical characteristics are summarized in Table 1. The
median age was 65 years (range: 29-83), with a female predominance
(69.6%). Regarding MGUS risk-stratification according to Mayo
Clinic model, all patients scored as low or low/intermediate risk,
while IgG kappa was the most frequent isotype (52.2%). Regarding
concomitant autoimmune diseases, 19 patients (82.6%) were affected
by rheumatologic disorders, 2 (8.7%) by inflammatory bowel dis-
eases, 2 (8.7%) by neurologic diseases. Specific treatments for these
disorders included immunosuppressive drugs and biological agents,
sometimes associated. With a median time of observation of approx-
imately 49 months (range: 4-174), no significant difference (p=0.51,
Mann–Whitney test) was reported in M-protein concentration and
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no patient developed multiple myeloma. Likewise, no decrease in
M-component was observed, independently upon the efficacy of the
treatment, thus suggesting no relationship between MGUS and un-
derlying autoimmune disorders. These data are apparently reassuring,
as they would not support a link between MGUS progression and
treatments necessary for contemporary autoimmune diseases. Studies
on a larger number of patients with extended follow-up are ongoing
to achieve greater generalizability of our preliminary findings: up-
dated results will be presented at the meeting.

Table 1.

DP041

BELANTAMAB MAFODOTIN IN RELAPSED-REFRACTORY 
MULTIPLE MYELOMA PATIENTS: EFFICACY DATA AND 
OCULAR TOXICITY IN A REAL-LIFE SINGLE CENTER 
EXPERIENCE

S. Terlizzi1, A. Belotti1, R. Ribolla1, C. Crippa1, L. Pasquini2, 
R. Boujelbene1, A. Tucci1

1Division of Hematology, ASST Spedali Civili di Brescia; 2Division
of Ophthalmology, ASST Spedali Civili di Brescia, Italy

Introduction. Belantamab mafodotin is an antibody-drug-con-
jugate (ACD) targeting B-cell maturation antigen (BCMA) that had
been temporarily approved for the treatment of relapsed-refractory
multiple myeloma in patients who had previously received at least
four lines of therapy. Here we present efficacy data and adverse
events, focusing on ocular toxicities, in a single center experience.

Methods. 45 patients were treated with Belantamab mafodotin
from May 2020 to March 2024, at the starting dose of 2,5 mg/kg
Q3W. Response rates, progression free survival (PFS), overall sur-
vival (OS) and safety were analyzed.

Results. Patients’ characteristics are listed in Table 1. 22 of them
(49%) had high risk cytogenetics, 20 (44%) had an ISS stage of 3
and the median number of prior therapies was 4 (3-8). After a median

follow up of 16,7 months (mo), response rates were: MR 31%
(14/45), PR 11% (5/45), VGPR 13% (6/45) and CR 16% (7/45), with
an ORR of 38% (17/45). Median PFS was 3,7 mo (1-year PFS: 27%);
median OS was 14,4 mo (1-year OS: 59%). In patients with ≥ PR,
median PFS was 28 mo (1-year PFS: 61%) and median OS was NR
(1-year OS: 87%). Overall ocular toxicities (any grade) were ob-
served in 31/45 (72%) patients, of whom grade ≥3 in 10/45 (22%),
and were managed by reducing dose in 28/45 patients (62%). With
the intent to maintain these patients on Belantamab therapy, subse-
quent infusions have been planned every 6 to 8 weeks in 17/45 pa-
tients (38%) with better tolerability and management of the toxicity.
Median PFS of this subgroup was NR (18mo-PFS 65%).

Conclusion. We confirm efficacy and safety of Belantamab
mafodotin in our real-life experience. A delayed schedule (6-8
weeks) allowed a good balance between disease control and reduced
severe ocular toxicities, preventing the discontinuation of treatment.

Table 1.

DP042

MAPPING IMMUNE SYSTEM DYSFUNCTION AND GUT MICRO-
BIOTA COMPOSITION THROUGHOUT THE EVOLUTION OF MUL-
TIPLE MYELOMA FROM PREMALIGNANT CONDITIONS

A.M. Corsale1,2, M. Shekarkar Azgomi2,3, M. Di Simone1,2, 
E. Gigliotta1, A. Rizzuto1, M. Speciale1, C. Aquilina1, A. Romano4,
A. Neri5, M. Santagati6, N. Caccamo2,3, F. Dieli2,3, S. Meraviglia2,3,
S. Siragusa1, C. Botta1

1Department of Health Promotion, Mother and Child Care, Internal
Medicine, and Medical Specialties (ProMISE), University of
Palermo; 2Central Laboratory of Advanced Diagnosis and Biomed-
ical Research (CLADIBIOR), University of Palermo; 3Department
of Biomedicine, Neuroscience and Advanced Diagnosis (Bi. N. D. ),
University of Palermo; 4Division of Haematology, Azienda Os-
pedaliera Policlinico-Vittorio Emanuele, University of Catania;
5Azienda USL-IRCCS of Reggio Emilia; 6Department of Biomedical
and Biotechnological Sciences (BIOMETEC) - Microbiology Sec-
tion, University of Catania, Italy

Multiple myeloma (MM) is a relentless hematologic cancer char-
acterized by abnormal plasma cell growth in the bone marrow (BM),
typically following monoclonal gammopathy of undetermined sig-
nificance (MGUS) and smoldering MM (SMM). Despite the rare
transition from MGUS to active MM (5-10% of cases), predicting
this shift remains challenging. Mounting evidence highlights the piv-
otal role of the immune microenvironment in MM progression, un-
derscoring the need to understand immune alterations for targeted
therapies. This study explored immune landscape changes and fecal
microbiota fluctuations during the MGUS-to-MM transition. Im-
mune composition, including myeloid/lymphoid T/B/NK subpopu-
lations and immune checkpoint distribution, was comprehensively
assessed in BM and peripheral blood. Samples from 13 MGUS, 12
SMM, and 63 newly diagnosed MM patients were analyzed using
six 10-color and two 8-color flow cytometry panels. Additionally,
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PATIENTS’ CHARACTERISTICS (N=45) 

ISS stage 3, n (%) 20   (44%) 

High Risk cytogenetics, n (%) 22   (49%) 

Extramedullary disease, n (%) 11   (24%) 

Nr of prior therapies, median (range) 4     (4-8) 

Prior ASCT, n (%) 39   (87%) 
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cytokine/chemokine abundance in BM and peripheral blood was
evaluated using a 48-plex Luminex plate on 72 samples from the
same patients, alongside samples from 4 healthy donors. Fecal mi-
crobiome profiling was performed on samples from 3 MGUS, 6
SMM, and 9 MM patients to explore potential relationships between
bacterial composition and MM evolution. Unsupervised analysis of
T cells using FlowCT revealed significant immune cell population
shifts. Circulating TEMRA CD8 T cells, particularly CD57+ cells,
substantially increased in SMM and MM. Conversely, naïve TIGIT+
and TIGIT+ TIM3+ CD8 T cells significantly decreased. Among
CD4 T subsets, bone marrow effector memory phenotype declined,
while IL17-producing bone marrow CD4 T cells increased through-
out disease progression. Non-classical monocytes HLA-DR+
CD11c+ and mature granulocytes in BM decreased as MM advanced.
Further analysis of cytokines and chemokines levels within BM
plasma showed reduced levels in MM patients (e.g., GM-CSF, IL10,
IFN-γ), suggesting potential impairment in myeloid function and T
cell effector activity. Fecal microbiota analysis identified specific
bacterial genera significantly more abundant in MM patients, with
distinct phyla patterns across disease stages: Firmicutes D and Lac-
tobacillales increased in MM, Actinobacteriota prevailed in SMM,
and Proteobacteria and Bacteroidota in MGUS. These findings pro-
vide valuable insights into immune alterations and microbiota dy-
namics during the MGUS-to-MM transition, informing potential
therapeutic strategies.

DP043

PROGNOSTIC ROLE OF TRABECULAR ATTENUATION OF L1 AT
LOW DOSE CT IN PATIENTS WITH NEWLY DIAGNOSIS OF
PLASMACELLULAR DISCRASIA.

V. Tomarchio1, M. Tafuri1, C.A. Mallio2,3, E. Circhetta1, 
M. Di Cecca1, B.B. Zobel2,3, L. Rigacci12, O. Annibali1,2

1Research Unit of Hematology and Stem Cell Transplantation, Fon-
dazione Policlinico Universitario Campus Bio-Medico; 2Department
of Medicine and Surgery, Università Campus Bio-Medico; 3Research
Unit of Diagnostic Imaging, Fondazione Policlinico Universitario
Campus Bio-Medico, Italy

The aim of this study was to evaluate the impact of trabecular at-
tenuation of the L1 vertebral body in low-dose CT in adult patients
with multiple myeloma (MM), smoldering multiple myeloma
(SMM) and monoclonal gammopathy of undetermined significance
(MGUS). We evaluated 79 patients of which 22, 21 and 36 with
MGUS, SMM, MM respectively. CT scans were conducted using a
128-slice CT scanner (Somatom go.Top, Siemens). Low dose whole-
body CT scans were performed at a single time point for each patient.
Trabecular bone density (Hounsfield Unit, HU) values were obtained
by defining regions of interest on non-contrast images at the level of
L1 vertebra. The median HU value in patients with MGUS, SMM,
and MM was 148 HU (range 81-190), 130 HU (range 93-193), and
92 HU (range 26-190) respectively, with a statistically significant
difference between the groups (P=0.0015). According to the most
important prognostic factor such as level of Hb, M-protein, K/L free
light chains, β2-microglobulin and % of bone marrow infiltration by
plasma-cells, we found a statistical difference between the 3 groups.
Age, BMI and female sex were similar between cohort. Patients with
MM were divided into 2 groups according to the HU value: 18 had
an HU value ≤ 92 and 18 > 92. As results patients with a HU value
≤ 92 presented with a more aggressive disease: 8/18 (45%) has ISS
3 at diagnosis vs 4/18 (22%) of the other group; 13/18 (72%) of pa-
tients with HU value ≤ 92 had a bone marrow infiltration of plasma-
cells >60% vs 9/18 (50%) of the other cohort. Moreover, the group
with HU value ≤ 92 presented more cases with high K/L ratio (10/18,

55% vs 4/18, 22%) (considering median value of the MM group
19,5) (P=0.0402), at CT total body in 12/18 (67%) vs 6/18 (33%)
cases more than 3 osteolytic lesions (P=0.045). Median OS was not
reached for the 2 groups at a median follow up of 25 months. Finally,
patients with HU value ≤ 92 had a lower event free survival (EFS)
with a median time of 28 months with statistically significant differ-
ence compared to the group with HU value> 92 (P<0.049). This is
the first evidence of the importance of evaluating L1 attenuation val-
ues in low-dose CT in patients with MGUS, SMM and MM. The L1
attenuation values obtained provide a non-invasive and available pa-
rameter that can contribute to differentiation between the 3 cate-
gories. The lower attenuation values observed in patients with MM
may reflect the higher tumor-burden in this advanced malignancy.

Figure 1.

DP044

WAS TANDEM COMPARED TO SINGLE TRANSPLANT ABLE TO
IMPROVE OUTCOMES OF HIGH-RISK MULTIPLE MYELOMA
PATIENTS? A REAL-LIFE SINGLE-CENTRE ANALYSIS

M. Offidani1, S. Morè1, V.M. Manieri1, L. Corvatta2, G. Discepoli3,
F. Saraceni1, I. Scortechini1, G. Mancini1, A. Olivieri1, A. Poloni1

1Clinica di Ematologia Azienda Ospedaliero Universitaria delle
Marche; 2U. O. C. Medicina, Ospedale Profili; 3SOSD Genetica
Medica, Azienda Ospedaliero-Universitaria delle Marche, Italy

Background. Autologous stem cell transplant (ASCT) remains
the recommended treatment in eligible Multiple Myeloma (MM) pa-
tients. Some studies suggested tandem ASCT to be beneficial in high-
risk (HR) MM, leading it to be the standard of care in many European
countries, despite data being based on post-hoc analyses including a
very small number of patients.

Methods. We retrospectively analyzed data from newly diag-
nosed MM patients who underwent ASCT in a single tertiary care
centre in order to evaluate outcomes of single (S) vs tandem (T)
ASCT in HR patients according to cytogenetics [t(4;14, t(14;16),
del17p, chromosome 1 abnormalities] and R2-ISS. PFS and OS were
analysed by Kaplan-Meier methods and compared by log-rank test.
Factors affecting PFS were searched by Cox regression analysis.

Figure 1.

Results. A total of 157 patients were included in the study, 105
who received S (67%) and 52 (33%) T ASCT. The two groups were
similar regarding median age (60 years in both populations), ISS
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stage 3 (23% in the S subgroup vs 17% in the T), HR cytogenetics
(31.5% vs 27%), R-ISS stage IR-HR (67% vs 65.4%), R2-ISS 3-4
(39% vs 33%), renal failure (13.3% vs 17.3%), as well as the pro-
portion of patients receiving 3 drugs induction treatment (66.3% vs
67.5%), undergoing consolidation (33.3% vs 23%) and post ASCT
maintenance (49.5% vs 42.3%). Post-transplantation, CR or better
was achieved by 53.3% and 50% of S and T ASCT (p=0.411), re-
spectively. After a median follow-up of 84 months (range 36-160),
PFS of patients receiving S or T ASCT were not significantly differ-
ent either according to cytogenetic HR (31.3 vs 36.5 months;
p=0.292), or to R2-ISS 3-4 (44.7 vs 42.7 months; p=0.691). The same
happened for OS as per cytogenetic HR (78.4 vs 65.5 months,
p=0.855) and R2-ISS 3-4 (82.3 vs 85.1 months; p=0.983). Univariate
Cox regression analysis selected HR cytogenetics, R2-ISS 3-4, no
consolidation, no maintenance and response<CR but not single
ASCT as factors negatively affecting PFS. HR cytogenetics
(HR=2.9; CI 95%: 1.5-5.8; p<0.001), no maintenance (HR=1.8; CI
95%: 1.2-2.8; p=0.008) and suboptimal response (HR=2.1; CI 95%:
1.4-3.2; p=0.001) remained significant in multivariate analysis.

Conclusions. In the pre-daratumumab era, S ASCT seems to
have the same effectiveness as T ASCT in HR MM patients defined
by cytogenetics or R2-ISS. Novel trials are moving up novel im-
munotherapies to manage HR MM and this may be will leave T
ASCT in the past.

DP045

EARLY OUTCOMES OF TANDEM AUTOLOGOUS STEM-CELL
TRANSPLANTATION AFTER DARATUMUMAB VTD INDUCTION
IN NEWLY DIAGNOSED MULTIPLE MYELOMA.

C. Liberatore1, E. Rossi2, L. Malerba3, F. Fioritoni1, F. Di Landro2, 
F. Fazio4, S. Ferraro5, G. Antolino6, L. De Padua7, U. Coppetelli8, 
V. Bongarzoni9, S. Pulini1, P. Chiusolo2, D. Vaddinelli1, A. Natale1, 
G. Visani3, V. De Stefano2, M. Di Ianni1,10|

1Hematology Unit, Pescara Hospital; 2Section of Hematology, De-
partment of Radiological and Hematological Sciences, Catholic Uni-
versity, Fondazione Policlinico Universitario ‘A Gemelli’ IRCCS;
3Hematology and Hematopoietic Stem Cell Transplant Center,
AORMN; 4Division of Hematology, Department of Translational and
Precision Medicine, Azienda Ospedaliera Policlinico Umberto I,
Sapienza University of Rome; 5Hematology Unit, S. Eugenio Hospi-
tal; 6Hematology, Sant’Andrea University Hospital, Sapienza Uni-
versity of Rome; 7Hematology Unit, Fabrizio Spaziani Hospital;
8Hematology and Transplant Unit, Santa Maria Goretti Hospital,
AUSL; 9Department of Hematology, San Giovanni Addolorata Hos-
pital Complex; 10Department of Medicine and Aging Sciences, Uni-
versity of Chieti-Pescara, Italy

The introduction of anti-CD38 monoclonal antibodies in frontline
treatment of newly diagnosed multiple myeloma (NDMM) signifi-
cantly improved response and survival, but high-risk patients still
have dismal outcomes. Whereas CASSIOPEIA trial included single
autologous stem-cell transplantation (ASCT), previous studies
clearly showed a survival benefit with tandem ASCT in HR-NDMM
and ongoing trials still include tandem ASCT. We report a retrospec-
tive multicenter analysis of HR-NDMM who underwent tandem
ASCT following Daratumumab/Bortezomib/Thalidomide/Dexam-
ethasone (Dara-VTd) induction. Criteria for HR-NDMM were the
presence of FISH abnormalities as del17p13, t(4;14), t(14;16),
gain/ampl1q21, advanced disease stage (R-ISS stage 3, R2-ISS stage
3-4), extramedullary disease (EMD) or less than complete response
(CR) after I ASCT. From 1st December 2021 to 30th September
2023, 40 HR-NDMM consecutively received Dara-VTd induction
followed by tandem ASCT. Median age at diagnosis was 52 years

(range: 32-70). After a median of 4 Dara-VTd (range: 4-6) overall
response rate (ORR) was 100%, with 31% CR/sCR (Figure 1). After
cyclophosphamide and G-CSF, patients collected a median amount
of 10,3 x106 CD34+cells/kg (range: 6,5-34); 33% required Plerixafor.
After a median of 207 days from start of induction (range: 168-310),
40 patients underwent ASCT (Table 1). After I ASCT, response rates
deepened, with 55% CR/sCR. After a median of 129 days from I
ASCT (range: 82-242), 40 patients underwent tandem ASCT because
of high-risk FISH abnormalities (n=17; 42%), advanced disease stage
(n=3, 8%), EMD (n=2, 5%), less than CR after I ASCT (n=12, 30%)
or other (n=6, 15%). Neutrophils and platelets engraftments were ob-
tained after a median of 11 days (range: 7-14) and 14 days (range: 7-
22), respectively (Table 1). Response rates further improved after
tandem ASCT, with 68% CR/sCR. Twenty patients (50%) received
2 cycles of Dara-VTd consolidation without relevant toxicities,
whereas 30 patients (75%) already started maintenance. At last dis-
ease assessment, 1 patient had disease progression and ORR was
98% (CR/sCR 76%). After a median follow up of 573 days (range:
350-745), all patients were alive. Tandem ASCT proved feasible and
effective in HR-NDMM who received Dara-VTd induction, with
limited toxicities. Although longer follow-up is required to further
elucidate its benefit, tandem ASCT increased the depth of response
in HR-MM.

Table 1.

DP046

EFFICACY OF ISATUXIMAB PLUS CARFILZOMIB-DEXAME-
THASONE IN RELAPSED/REFRACTORY MULTIPLE MYELOMA 
PATIENTS: AN ITALIAN REAL-LIFE MULTI-CENTER RETRO-
SPECTIVE EXPERIENCE

D. De Novellis1,2, R. Fontana1, R. Della Pepa3, S. Palmieri4, 
F. Accardi5, F. Rotondo6, E. Morelli7, E. Gigliotta8, D. Roccotelli9,
L. Marano10, M.L. Barone11, G. Cetani12, D. Esposito13, A. Lazzaro14,
G. Delle Cave15, B. Serio1, D. Morini1, M. Porrazzo5, E. Urciuoli10,
M. Rizzo1, M. Arcamone7, F. Trastulli4, S. Rocco4, A. Leone3, 
R. Bianco12, F. Salvatore6, P. Tosi6, M. G. Rascato13, M. Di Perna11,
A. Falcone9, L. Morello14, M. Carlisi8, M. Annunziata10, F. Frigeri9,
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Introduction. Isatuximab, a novel anti-CD38 monoclonal anti-
body, has demonstrated efficacy in combination with carfilzomib and
dexamethasone (isa-KD) in patients with relapsed/refractory multiple
myeloma (RRMM) in the phase III IKEMA trial (NCT03275285).
Despite its promising results in clinical trials, its real-world effec-
tiveness remains largely unexplored. In this multi-center retrospec-
tive study, we present the outcomes of isa-KD treatment in RRMM
patients in a real-world setting

Methods. Seventy-seven RRMM patients from fourteen Hema-
tology Units in Italy, who initiated isa-KD outside clinical trials (pre-
vious treatment lines 1-3), were enrolled from March 2022 to March
2024. High genetic risk MM and lenalidomide refractoriness were
evaluated based on IMWG criteria.

Table 1.

Results. The baseline characteristics are summarized in Table 1.

The cohort exhibited a high representation of high genetic risk (39%),
extramedullary disease (EMD; 20%), and severe renal dysfunction
(GFR <40 ml/min; 10%). The median follow-up time was 12 months
(95%CI: 10.3-13.6). Most patients (81%) had undergone autologous
stem cell transplantation (ASCT), with rates of lenalidomide main-
tenance, lenalidomide exposure, and refractoriness of 58%, 21%, and
69%, respectively. The overall median progression-free survival
(PFS) was 19 months (95%CI: not estimable). PFS was shorter in
heavily treated patients (10 months [95%CI: 6.5-13.4] vs. not reached
[NR]; ≥2 vs. 1 lines; HR: 2.4; 95%CI: 1.1-5.4; P=0.02), high genetic
risk (19 months; 95%CI: 7.1-30.8 vs. NR; HR: 2.4; 95%CI: 1-5.8;
P=0.04), and EMD (14 months [95%CI: 9.7-18.2] vs. NR; HR: 2.2;
95%CI: 0.8-5.3; P=0.08). Previous exposure to anti-CD38 agents
was associated with poorer outcomes (7 months vs. NR; HR: 5.6;
95%CI: 2.1-14.5; P<0.005). The overall response rate (ORR) as the
best response was 82%, with a ≥ very good partial response rate of
62%. Isa-KD treatment was well-tolerated, with cardiac toxicity (hy-
pertension, 20%; tachyarrhythmias, 7% of cases) and pneumonia
(10%) being the most common serious adverse events

Conclusion. Our real-world experience indicates that Isa-KD is
a viable treatment option even in a challenging patient population,
including those with high genetic risk, EMD, lenalidomide refrac-
toriness, and prior exposure to anti-CD38 agents. These high-risk pa-
tients remain a clinical challenge with poor outcomes, suggesting
that early incorporation of T-cell reconditioning therapies may offer
potential for improved prognosis
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FLOW CYTOMETRY-BASED MINIMAL RESIDUAL DISEASE 
ASSESSMENT AND IMMUNE CORRELATES IN MULTIPLE
MYELOMA: A REAL-WORLD EXPERIENCE
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A. Merenda3, S. Vasta3, C.A. Tomaselli3, M. Sciortino2, F. Brucato2,
N. Caccamo2, F. Dieli2, S.M. Siragusa1, S. Meraviglia2, C. Botta1

1Department of Health Promotion, Mother and Child Care, Internal
Medicine and Medical Specialties (ProMISE), University of
Palermo; 2CLADIBIOR, Department of Biomedicine, Neurosciences
and Advanced Diagnosis, University of Palermo; 3Hematology Unit,
A.R.N.A.S. Ospedali Civico-Di Cristina Benfratelli, Italy

Recent studies emphasized the significance of minimal residual
disease (MRD) assessment using next-generation flow cytometry
(NGF) or sequencing (NGS) as a reliable predictor of progression-
free survival and overall survival in newly diagnosed or relapsed/re-
fractory multiple myeloma (MM) patients. The adoption of MRD
evaluation in various clinical trials is increasingly guiding treatment
decisions, making its assessment pivotal in the near future. While the
International Myeloma Working Group guidelines advocate for a
standardized approach like the Euroflow protocol for NGF-based
MRD evaluation, its practical implementation presents challenges in
real-world clinical settings. This study presents a two-year mono-in-
stitutional experience with a real-world NGF MRD evaluation
method based on 2 commercial standardized tubes (PCD/PCST) and
analyzed using Infinicyt software. Additionally, as a secondary ob-
jective, correlations between bone marrow (BM) immune popula-
tions and clinical outcomes were explored. BM samples were
collected from MM patients achieving at least a very good partial re-
sponse (VGPR) at specific time points, and evaluated for CD45,
CD19, CD38, CD138 (used as backbone markers), CD28, CD27,
CD81, CD117, CD56, β2-microglobulin, κ, and λ chains expression.
Between March 2022 and December 2023, 67 MM patients under-
went a total of 88 MRD assessments (Figure 1  A). Notably, 45% of
the MRD samples analyzed were undetectable (MRD-), with 1 pa-
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tient deemed unevaluable due to low sample quality. Among the pa-
tients, 15 underwent multiple MRD assessments during follow-up.
In the MRD-persistent (MRD+) group, after a median follow-up of
12 months, 15 patients experienced relapse, 2 succumbed to disease
progression, and 1 patient died due to an infectious disease. Con-
versely, no relapses have been reported among the MRD- patients to
date. A 12-month MRD surveillance program is currently ongoing
to monitor sustained MRD negativity. Furthermore, a bioinformatic
semi-supervised analysis (FlowCT) was conducted on 20 patients
treated with Dara-VTD regimen, revealing a notably higher percent-
age of granulocytes and erythroblasts, a lower percentage of T-lym-
phocytes and NK CD56dim lymphocytes, and an increased
neutrophil-to-lymphocyte (N/L) ratio at baseline in MRD- patients
(Figure 1 B). These findings support the importance and feasibility
of MRD assessment via flow cytometry in routine clinical practice
and its critical role in the (immune-)monitoring of MM patients.

Figure 1.
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DETECTION OF ALTERNATIVE SPLICING EVENTS AND SMALL
DOWNSTREAM ORFS BY RIBOSOME PROFILING IN MULTIPLE
MYELOMA CELL LINES CULTURED IN ARGININE DEPRIVATION

G. Scandura1, I. Dulcamare1, E. La Spina1, D. Cambria1,2, 
V. Desantis3, A.G. Solimando3, M. Biondo1,2, C. Botta2, F. Torricelli4,
N. Puccio4, A. Neri4, F. Di Raimondo1, A. Romano1

1Università degli Studi di Catania; 2Università degli Studi di
Palermo; 3Università Aldo Moro di Bari; 4IRCCS Istituto in Tecnolo-
gie Avanzate e Modelli Assistenziali in Oncologia dell’Azienda USL
di Reggio Emilia, Italy

In multiple myeloma (MM) a supportive tumor microenviron-
ment (TME) plays an active role in selecting an array of multiple
clones, each potentially associated with different clinical behaviour.
Our previous work disclosed how the reduction of arginine (arg) con-
centration in the TME triggers metabolic reprogramming in PCs, en-
hancing their survival in vitro (Romano, 2020) and in vivo (Trudu,
2022). By combining mRNA-sequencing (RNA-seq) and ribosome
profiling (Ribo-seq) with in vitro assays and FACS analysis, we in-
vestigated the adaptive response to acute and chronic arg deprivation,
in two human myeloma cell lines (U266 and NCI-H929) cultured up
to 10 days in arginine deprivation, correspondent to the arg concen-
tration in MM-TME. According to the expression changes at the tran-
scriptional level and the translational efficiency changes we
identified a set of genes significantly different after arg deprivation
in both cell lines, including CACYBP, CDKN2C (mapped on chr
1p32.3) and CRIP2 (mapped on chr 14q32.3). To validate the clinical
relevance of in vitro observations, DEGs identified in both cell lines
were further investigated in 767 RNA-Seq obtained from NDMM
patients enrolled in the CoMMpass study, comparing patients with
different expressions of each gene (subdivided on median value or
quartiles) by log-rank test. After setting p-adjusted <0.01, we found
that 39/888 DEGs were associated with reduced progression-free sur-
vival and overall survival, including CACYBP, CDKN2C (mapped
on chr 1p32.3) and CRIP2 (mapped on chr 14q32.3), previously iden-
tified as a target of increased translational efficiency in arg depriva-
tion. We identified peptides translated from short-coding or
noncoding regions of the genome, including BCL2, DDIT3, ATF3,
ATF4 and ATF5 providing a basis for subsequent further functional
studies. Applying AS-Quant we identified novel alternative splicing
events common in both cell lines occurring in the skipped exons
(leading to a significant increase in the expression of ASNS, ATF5,
Caspase 4-6-8) and in mutually exclusive exons. Taken together, our
findings suggest that arg deprivation in TME conveys a complex
transcriptional and translational response, leading to peptides trans-
lated from short-coding or noncoding regions of the genome, pro-
viding a basis for screening new neo-antigens to apply for
immunotherapy development.

This research was supported by the “PIANO NAZIONALE DI
RIPRESA E RESILIENZA - PNRR” mission 4 - Component C2,
PRIN.
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EFFICACY OF T-CELL ENGAGING BISPECIFIC ANTIBODIES IN
REFRACTORY/RELAPSE MULTIPLE MYELOMA: A SYSTEMA-
TIC REVIEW AND META-ANALYSIS

A. Murtas, C. Fozza

Azienda Ospedaliero Universitaria di Sassari, Italy

Multiple Myeloma (MM) patients may benefit from several ef-
fective therapies, yet it remains an incurable disease1. MM patients’
progress through standard therapy showed poor outcomes in real-life
studies (Overall Response Rate (ORR): LoocoMMotion 29,8%).
New treatment options are arising for this type of patient: antibody
drug conjugate (ADC), bispecific antibodies (BsAbs) and Chimeric
Antigen Receptor T cells (CAR-T). Among them, the BsAbs treat-
ment is better tolerated and easily available than CAR-T cells. To
understand the real efficacy in inducing a response (measured as
ORR), we performed a systematic review and meta-analysis on clin-
ical trials available in relapse/refractory MM (RRMM) treated with
BsAbs. We edited the present study according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses statement.
Protocol registered on PROSPERO number CRD42023474035. Both
authors retrieved available literature independently on Medline, Sco-
pus and Embase, in addition to the principal hematological/oncolog-
ical congress sites (ASH, ASCO, EHA) and clinicaltrials.gov
registries, were screened to find unpublished results. The research
was performed on 27/08/2023. Publication bias was evaluated with
ROBINS-I. Overall, the records included in the systematic review
were mostly phase 1 clinical trials, where 11 different BsAbs were
used to treat 1650 patients (16-288), heavily pre-treated, often triple
refractory/ exposed. In case patients were often split in dose/route of
drug administration subgroups, for the meta-analysis, data from the
subgroup with higher ORR were considered. Overall, 790 patients
(143-9) were included in meta- analysis. Overall, 790 patients (143-
9) were included in meta-analysis. The ORR was 0,68 (IC 0,62-0,73).
To explore the depth of response we analyzed the Very Good Partial
Response Rate, 0,57 (IC 0,34-0,44); the Complete Remission Rate,
0,39 (IC 0,32-0,47); stringent Complete Remission rate, 0,2 (IC 0,1-
0,3). CRS (all grade) was 0,7 (IC 0,61-0,79). The DerSimonan-Lair
estimator random-effects was used.

In conclusion, BsAbs appears to be a promising treatment which
allows to get a deeper response than traditional therapy in RRMM
patients. CRS is a common therapeutic related adverse effect in
BsAbs therapy, but it usually occurs at lower grade.

Figure 1.
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HOME CARE FOR PATIENTS WITH PLASMA CELL DISOR-
DERS: THE 10-YEAR EXPERIENCE OF AIL BOLOGNA
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Ematologia “Seràgnoli”; 2Associazione Italiana contro le Leucemie,
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Advanced age at diagnosis, comorbidities and invalidating symp-
toms can debilitate Multiple Myeloma (MM) and AL Amyloidosis
(ALA) patients (pts), potentially precluding access to optimal therapy.
The Associazione Italiana contro le Leucemie, Linfomi e Mieloma
(AIL) has provided home care to haematological pts since 1993. Be-
tween 2014 and 2024, 84 MM and ALA pts received home infusion
therapy through AIL in Bologna. Half were newly diagnosed, and half
had undergone 1 to 7 prior lines of therapy. The median age was 79
years and 57% of pts had a performance status of ≥2. Notably, 19 pts
were under 70 years and severely debilitated due to bone disease or
amyloid cardiomyopathy. 

Table 1. Baseline patients’ characteristics and schedule of home care and
therapy.

The distance from the hospital ranged from 0.5 to 39 km. The
most frequently administered drugs were bortezomib (V, 82%), dara-
tumumab (15%) and bendamustine (9%), and the most frequent com-
binations were V-dexamethasone (VD, 33%) and VD-melphalan
(27%). In 56% of pts home care was activated after therapy had begun
in the hospital setting. During the median 109-day therapy duration
(range: 1-750), pts received a median of 11 drug administrations and
12 home visits (range: 1-59). Two-thirds of pts never attended the out-
patient clinic during home therapy. Infections occurred in 28% of pts,
37% accessed the emergency department, and 31% were admitted to
the hospital at least once, with a median hospitalisation of 12 days. A
partial response was achieved in 58% of pts. Median progression free
survival was 12 months (22 months in newly diagnosed pts) and over-
all survival 24 months. Discontinuation reasons included end of ther-
apy (35%) and performance status improvement (17%), which
allowed return to outpatient care, progressive disease (13%), or death
(19%). Eight pts underwent a second line of home infusion therapy,

!

 N=84 

Males, n (%) 40 (48) 
Females, n (%) 44 (52) 
Age, median [IQR] (range) 79 [71;82] (43;91) 
Age > 70 years, n (%) 65 (77) 
ECOG PS, median [IQR] (range) 2 [1;3] (0;4) 
ECOG PS !2, n (%) 48 (57) 
ECOG PS !", n (%) 27 (32) 
Charlson’s Comorbidity index, median [IQR] 
(range) 

4 [3;5] (0;8) 

Katz ADL score, median [IQR] (range) 6 [4;6] (0;8) 
IADL score, median [IQR] (range) 5 [3;6] (3;8) 
  
Home visits per patient (n), median [IQR] (range) 12 [6;22] (1;59) 
Home infusion therapy administrations per patient 
(n), median [IQR] (range) 

11 [6;22] (1;59) 

Hospital haematologic visits during home therapy 
with AIL, median [IQR] (range) 

0 [0;1] (0;10) 

Total duration of home infusion therapy with AIL 
(days), median [IQR] (range) 

109 [36;210] (1;750) 

Total duration of AIL home care (days), median 
[IQR] (range) 

221 [98;518] (7;2337) 

AIL home care still active, n (%) 18 (21) 
!

!"#$%!!"#$"%&'()'!"!"#$!!"!#$!"!"#$%!&&'()*+)',-%!"#$%#&#'()&"*)'$+',+-(+.%+/',%&0).%'+'1%+$).#!!!"#$%
!"#$%&'()*+$,--.)*&/0)$1+2-3-45$6*-7.$.)*8-*9&+2)$'(&(7':$!"#$%&!!!!"#$%&!'()!"#$%#&'()*(+!%,-(
!"#"$%!"!"#$%!!"#$%&'$()#*$'!+#,*!-*!&./#$!!
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19 pts received subsequent oral therapies and 16 pts underwent out-
patient infusion therapies. Twenty-five pts maintained AIL home care
during subsequent treatments; the median total duration of assistance
was 221 days (range 7-2337) [Table 1]. AIL provided zoledronic acid
administration (19 pts), transfusions (19 pts), blood draws and med-
ications. AIL granted anti-MM therapy and care for many elderly
and/or unfit pts, reducing accesses to the haematology clinic and al-
leviating the care burden for pts, families, and hospital staff. The suc-
cess of therapy allowed return to outpatient care for younger pts.
Collaboration with general practitioners and pts’ caregivers played a
crucial role.

DP051

CLINICIANS’ PERSPECTIVES AND METHODOLOGICAL 
APPLICATION OF FISH TO DEFINE CYTOGENETIC RISK 
IN MULTIPLE MYELOMA: AN ITALIAN, REAL-WORLD, 
SURVEY-BASED REPORT FROM THE EUROPEAN MYELOMA
NETWORK (EMN) ITALY
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Riferimento Regionale “A. Businco”, ARNAS “G. Brotzu”; 14Divi-
sion of Hematology, Cardarelli Hospital; 15UOC Ematologia e Ter-
apia cellulare, Ospedale C. e G. Mazzoni; 16Hematology Unit,
Ospedale di Civitanova Marche, ASUR AV3; 17Dept. of Medicine,
Surgery and Neurosciences, University of Siena, Policlinico S. Maria
alle Scotte; 18Hematoncology Division, European Institute of Oncol-
ogy; 19Struttura Complessa di Ematologia, Azienda Socio Sanitaria
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dazione Policlinico A. Gemelli IRCCS; 24SCDU Ematologia e
Terapie Cellulari, AO Ordine Mauriziano di Torino; 25Hematology
Unit, Santa Maria di Ca’ Foncello Hospital; 26Department of Medi-
cine (DIMED), Hematology and Clinical Immunology, Padua Uni-
versity; 27Seràgnoli Institute of Hematology, IRCCS Azienda
Ospedaliero-Universitaria di Bologna; 28Department of Medical and
Surgical Sciences, Bologna University School of Medicine; 29Euro-
pean Myeloma Network (EMN) - Italy

Fluorescence in situ hybridization (FISH) is the standard tech-
nique currently used to detect cytogenetic abnormalities (CA) in mul-
tiple myeloma (MM). Its main aim is to better define patient
prognosis. Although tailored treatment according to CA is not yet a
standard procedure, initial evidence about the efficacy of specific
treatments in some cytogenetic subgroups is emerging. Practical
guidelines for FISH testing in clinical studies have been developed,
but their application in the Italian real-world setting, the degree of
standardization of laboratory techniques and the availability of the
procedure are largely unknown. We developed a survey that was dis-
tributed from April to July 2023 among 70 Italian MM-treating cen-
ters associated with the European Myeloma Network (EMN) Italy,
geographically well distributed across Italy. We aimed to record lab-
oratory and clinicians’ perspectives about the application of FISH in
the Italian real-world setting, focusing on its availability, methodol-
ogy and use in current clinical practice. Our survey results showed
that FISH was widely available across the country, with 71% of the
participating centers capable of performing it locally, while the re-
maining centers (predominantly centers with <30 newly diagnosed
MM cases/year) sent the samples to external laboratories. We ob-
served a lack of uniformity in terms of laboratory techniques, such
as CD-138+ cell purification or the cut-off used to identify CA.
Among the CA, 100% of laboratories at the participating centers rou-
tinely analyzed del(17p) and t(4;14), 98% analyzed t(14;16), 96%
1q+ (with 70% of laboratories distinguishing between gain vs
amp(1q) according to copy number), 90% t(11;14), 88% del(1p32),
68% del(13q) and 52% hyperdiploidy. Prognostically, FISH emerged
as a crucial technique, since 94% of centers used the Revised Inter-
national Staging System (R-ISS) score at diagnosis, and 69% already
implemented the newly described R2-ISS. Most of the centers per-
formed FISH at diagnosis in all patients, while some centers did not
routinely perform FISH in some categories of patients (e.g., patients
aged >80 years). At relapse, 53% of centers routinely repeated FISH,
only 9% never repeated FISH, while other centers repeated FISH in
selected categories of patients. These data allowed us to obtain an
updated overview of the use of FISH in Italy, serving as a benchmark
to identify improvement strategies in the near future. [Study funded
by Sanofi].
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TRICUSPID REGURGITATION IN CARDIAC AMYLOIDOSIS (CA)
DEFINES DIFFERENT OUTCOMES IN LIGHT CHAINS AMYLOI-
DOSIS (AL) AND TRANSTHYRETIN WILD TYPE AMYLOIDOSIS
(ATTRW): A SINGLE CENTRE EXPERIENCE

M. Di Cecca1, O. Annibali1,2, V. Cammalleri3, V. Tomarchio2, 
G. Antonelli3, M. Tafuri2, V.M. De Luca3, Gp Ussia3, F. Grigioni3, 
L. Rigacci1,2

1Università Campus Biomedico; 2Ematologia, Trapianto di Cellule
staminali, Policlinico Universitario Campus Biomedico; 3Cardiolo-
gia, Fondazione Policlinico Universitario Campus Bio medico, Italy

Light chain (AL) and Transthyretin (ATTRw) are the most fre-
quent types of amyloidosis. The restrictive hemodynamic pattern is
responsible of functional Tricuspid Regurgitation (TR). The data cur-
rently available are not sufficient to examine the role played by ther-
apies, both hematological and cardiological, in improving TR. This
study aims to investigate tricuspid valve damage in CA, both ATTRw
and AL, in order to assess different overall survivors (OS) in the two
groups. The study population consisted of 35 patients diagnosed at
the University Hospital Campus Bio-Medico of Rome between 2017
and 2024, including 19/35 diagnosed with AL and 16/35 with
ATTRw. At baseline, all patients underwent echocardiographic study
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with diagnosis of TR. TR severity was assessed according to
Echocardiography criteria: 7/16 patients with ATTR had a TR grade
3, while only 1/19 of AL group (P=.01). TR was present at diagnosis
in all patients.According to the Mayo 2004 Staging, the majority of
AL patients (12/19) were stage II. In the AL group, 16/19 patients
received chemo-immunotherapy as front-line approach. In this sub-
group we observed no changes in terms of TR echocardiographic
characteristics during hematological treatment, neither in patients
obtaining hematological response. On the other hand, TR seems to
enhance using diuretics, but the use of diuretic drug was hemody-
namically not well tolerated due to the restrictive physiology of CA.
Among them, 3/35 suffering from severe TR (all ATTRw) underwent
successful transcatheter edge-to-edge repair. In our cohort, deaths
were 14/35, 8/19 in the AL population and 6/16 in the ATTRw. How-
ever, among patients with AL, moderate-to-severe TR was not asso-
ciated with mortality (0/19 deaths) compared to the ATTRw group
(3/16 of deaths had a severe TR) (P=0.08). Patients with ATTRw pre-
sented a median OS of 16 months while median OS in AL patients
was not reached. It is reasonable to think that a severe TR is associ-
ated with an increased mortality in patients with ATTRw but had a
poor impact on survival in patients with AL. In conclusion, amyloi-
dosis-associated TR poses a multifaceted clinical challenge due to
the possibility of reduce mortality and improve the quality of life of
these patients with a prompt diagnosis and treatment at onset. In se-
lected patients transcatheter tricuspid valve intervention should be
considered as a new tool in the armamentarium for advanced TR
therapy.

Chronic lymphocytic leukemia 
and lymphoproliferative syndromes
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PRELIMINARY EFFICACY AND SAFETY OF THE BRUTON TY-
ROSINE KINASE (BTK) DEGRADER BGB-16673 IN PATIENTS
(PTS) WITH RELAPSED OR REFRACTORY (R/R) CLL/SLL: RE-
SULTS FROM THE PHASE 1 BGB-16673-101 STUDY

A.M. Frustaci1, R. Parrondo2, M.C. Thompson3, J.N. Allan4, P. Ghia5,
I. Vinogradov6, C.S. Tam7, J. Trotman8, M. Choi9, X. Chen10, K. By11,
S. Fabre11, J.C. Paik11, A. Agarwal11, J.F. Seymour12

1ASST Grande Ospedale Metropolitano Niguarda; 2Mayo Clinic-
Jacksonville; 3Memorial Sloan Kettering Cancer Center; 4Weill Cor-
nell Medicine; 5Università Vita-Salute San Raffaele, IRCCS
Ospedale San Raffaele; 6Institute of Oncology, ARENSIA EX-
PLORATORY Medicine; 7Alfred Hospital and Monash University;
8Concord Repatriation General Hospital, University of Sydney;
9Moores Cancer Center, University of California San Diego;
10BeiGene (Shanghai) Co, Ltd; 11BeiGene USA, Inc; 12Peter MacCal-
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Melbourne

Background. BGB-16673 is a heterobifunctional small molecule
that induces BTK degradation via ubiquitination. In preclinical mod-
els, BGB-16673 degraded wild-type BTK and BTK-mutant proteins
resistant to covalent (cBTKis) and noncovalent BTK inhibitors
(ncBTKis), leading to tumor regression. Updated results in pts with
CLL/SLL from phase 1 of the first-in-human BGB-16673-101
(NCT05006716) study are presented.

Methods. Eligible pts had CLL/SLL and ≥2 prior therapies, in-
cluding a cBTKi (US, EU, and Australia). BGB-16673 was dosed
QD orally in 28-day cycles. A 6-level dose escalation (50-600 mg
QD) was planned. Primary objectives were to assess safety per
CTCAE v5.0 and iwCLL hematologic toxicity criteria and establish
the maximum tolerated dose (MTD) and recommended phase 2 dose.
DLTs were assessed in cycle 1. Response was assessed per iwCLL
2018 criteria (Cheson 2014 for SLL), beginning after 12 wk of treat-
ment.

Results. As of Nov 9, 2023, 42 pts with CLL were enrolled (me-
dian age, 70 y; range, 50-91) and 39 were treated (50 mg, n=1; 100
mg, n=5; 200 mg, n=15; 350 mg, n=14; 500 mg, n=4). Pts had a me-
dian of 4 (range, 2-8) prior therapies, including cBTKis (n=37; 95%),
BCL2 inhibitors (n=34; 87%), and ncBTKis (n=10; 26%). Of tested
patients, 54% (20/37) had del(17p) and/or TP53 mutation, 87%
(27/31) had unmutated IGHV, and 43% (12/28) had ≥3 karyotypic
abnormalities. Median follow-up was 3.3 mo (range, 0.1-16.7). One
DLT occurred (200 mg; grade [gr] 3 maculopapular rash; assigned
dose was reinitiated with persistent gr 1 rash). MTD was not reached.
The most common TEAEs were contusion (31%; no gr ≥3), fatigue
(31%; no gr ≥3), diarrhea (26%; no gr ≥3), and neutropenia (23%;
gr ≥3, 18%). One pt (500 mg) had gr 3 hypertension. No atrial fib-
rillation was observed. TEAEs led to 2 deaths (septic shock and
pneumonia, both unrelated to treatment), 2 treatment discontinua-
tions (subdural hemorrhage and thyroid cancer), and 1 dose reduction
(gr 2 arthralgia). Thirty-five pts (90%) remain on therapy (discon-
tinuations: 1 progressive disease, 3 AEs). In 24 response-evaluable
pts, ORR was 67%, with all but 1 response ongoing. Responses oc-
curred in pts with prior cBTKi (n=16) and ncBTKi (n=2) and in pts
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with and without BTK mutation (Figure 1).
Conclusions. Emerging data from this ongoing study of the

novel BTK degrader BGB-16673 show a tolerable safety profile and
antitumor activity in heavily pretreated pts with CLL/SLL, including
those with BTK inhibitor–resistant mutations.

Figure 1.
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LATEST RESULTS FROM AN ONGOING FIRST-IN-HUMAN
PHASE 1A/B STUDY OF NX-5948, A SELECTIVE BRUTON’S
TYROSINE KINASE (BTK) DEGRADER, IN PATIENTS WITH 
RELAPSED/REFRACTORY CLL AND OTHER B-CELL 
MALIGNANCIES
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Background. Emerging BTK inhibitor (BTKi)-resistance muta-
tions and the scaffolding function of BTK present a need for ap-
proaches beyond BTKi for treating B-cell malignancies. NX-5948
is a novel, orally administered, small molecule that induces specific
degradation of wild-type and mutant forms of BTK in B-cells by the
cereblon E3 ligase complex. NX-5948 can also cross the blood-brain
barrier.

Methods. NX-5948-301 is a Phase 1, first-in-human dose-esca-
lation trial evaluating safety, tolerability, and clinical activity of NX-

5948 in patients (pts) with R/R CLL and NHL. Key eligibility crite-
ria: ≥2 prior therapy lines; measurable or other evaluable disease per
indication-specific response criteria; ECOG PS 0–1. Primary objec-
tive: evaluate safety and tolerability of NX-5948 and establish max-
imum tolerated dose and recommended Phase 2 dose. Key secondary
objectives: characterize PK/PD profile and assess preliminary effi-
cacy of NX-5948.

Results. As of 16 Jan 2024, 46 pts (16 CLL, 30 NHL of which 6
had CNS involvement) were enrolled at 6 daily oral dose levels: 50
mg (n=7), 100 mg (n=8), 200 mg (n=9), 300 mg (n=12), 450 mg
(n=6), 600 mg (n=4). Median age: 64 (range 42–88) years; 67.4% of
pts were male; median prior lines of therapy: 4 (range 2–14). Median
duration of follow-up: 3.4 (range 0.2–20.1) months. NX-5948 was
well tolerated across all doses with no treatment-related SAEs and
no discontinuations due to TEAEs. The most common TEAEs were
purpura/contusion (39.1%, no Grade ≥3), thrombocytopenia (37.0%,
10.9% Grade ≥3), neutropenia (26.1%, 19.6% Grade ≥3). No atrial
fibrillation/flutter was reported. A single DLT was observed with 450
mg (DLBCL; dose hold due to rash; did not recur with rechallenge).
NX-5948 PK supported once-daily dosing. Rapid, robust, and sus-
tained BTK degradation was observed in all pts regardless of ab-
solute BTK starting level, tumor type or dose. 7 PRs out of 10 disease
evaluable pts with CLL were observed (ORR 70%, see fig). In NHL,
out of 24 disease-evaluable pts treated with 50–600 mg NX-5948, 8
pts responded.

Summary and Conclusion. Findings demonstrate a tolerable
safety profile of NX-5948 across B-cell malignancies. Clinical re-
sponses were observed in a heavily pre-treated population of pts with
CLL and NHL, some with BTKi resistance mutations, high-risk mo-
lecular features, and CNS involvement. These data suggest a role for
NX-5948 in CLL and warrant its continued investigation in NHL,
including subtypes where BTKi may not be sufficient.

Figure 1.  NX-5948 responses in pts with CLL.
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SIMULTANEOUS BCL-2 AND MCL-1 ANTI-APOPTOTIC DEPEN-
DENCIES IN LYMPHOPLASMACYTIC LYMPHOMA

C. Frusteri, M. Paluzzi, I. Ferrarini

Cancer Research & Cell Biology Laboratory, Section of Hematology,
Department of Engineering for Innovation Medicine, University of
Verona, Italy

Introduction. Lymphoplasmacytic lymphoma (LPL) is a low-
grade B-cell malignancy characterized by the clonal expansion of
mature B-cells and related IgM-expressing plasma cells. Despite the
efficacy of current treatments, most patients relapse and need novel
therapeutic strategies. The mitochondrial pathway of apoptosis has
emerged as a successful therapeutic target in cancer.

Aim of study. We investigated the apoptotic priming and the anti-
apoptotic dependencies of LPL cells to design new therapeutic ap-
proaches for LPL patients.

Materials and Methods. LPL cells were collected from periph-

 
 

 
 
 

 

*Patient with RT to Hodgkin’s on biopsy 
In CLL, out of 10 disease-evaluable pts, 7 PRs were observed at doses of 50–200 mg (ORR 70%). 
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eral blood or bone marrow of 19 patients, and were subjected to BH3
profiling, a flow cytometry-based assay which measures the percent-
age of cytochrome c (Cyt-c) release from mitochondria after incu-
bation with pro-apoptotic peptides. Promiscuous peptides interrogate
the apoptotic priming, whereas specific peptides (i.e. BAD, HRK,
MS-1, FS-1) or small molecules (i.e. Venetoclax and BGB-11417,
which antagonize Bcl-2), inform about the anti-apoptotic dependen-
cies. Lymphoid (Ly, CD19+CD138-) and plasma cell (Pc, CD138+)
components of LPL were discriminated during the analysis. Nine pa-
tients with chronic lymphocytic leukemia (CLL), a paradigmatic ex-
ample of Bcl-2-dependent malignancy, were enrolled as comparison
group.

Results. LPL cells were primed for apoptosis, with high priming
in the Ly component as compared to the Pc one. Bcl-2 dependence
was observed in both cell subsets, with no significant differences be-
tween them. Noteworthy, Mcl-1 dependence was observed particu-
larly in Pc subset, suggesting a specific anti-apoptotic dependence
for this component. Although Bfl-1 and Bcl-xL were less relevant in
the anti-apoptotic defense of LPL cells, data suggest a partial role
for these anti-apoptotic members in protecting the Pc subset from
committing apoptosis (Figure 1 A-B). The comparison between CLL
and LPL highlighted a slight but significant lower apoptotic priming
in LPL cells than CLL. While Bcl-2 dependence did not show any
appreciable difference between the two diseases, LPL cells had
higher no Bcl-2 (Mcl-1, Bcl-xl, Bfl-1) anti-apoptotic dependencies
compared to CLL (Figure 1  C).

Conclusions. LPL cells are relatively primed for apoptosis and
depend mainly on Bcl-2 and Mcl-1 for survival, with a specific Mcl-
1 dependence in Pc component. Our preliminary data suggest that
dual antagonism of these anti-apoptotic proteins could be explored
as a new therapeutic strategy for LPL patients.

Figure 1. 
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CD49D EXPRESSION IS VARIABLE IN TONSILLAR B-CELL
SUBPOPULATIONS: INSIGHTS INTO THE MECHANISMS OF
CD49D REGULATION IN CHRONIC LYMPHOCYTIC LEUKEMIA
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1Clinical and Experimental Onco-Hematology Unit, Centro di Rifer-
imento Oncologico di Aviano (CRO), IRCCS; 2SOC Otorino-
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CD49d, the alpha-chain of the VLA-4 integrin heterodimer is
variably expressed in chronic lymphocytic leukemia (CLL) due to
genetic/epigenetic mechanisms (Zucchetto et al, Blood, 2013;

Benedetti et al Leukemia, 2017) only partially elucidated so far. As
a model to study the regulatory mechanisms of CD49d, here we an-
alyzed the modulation of CD49d expression in normal B cells from
the tonsil, a secondary lymphoid organ rich of B cells at different
stages of differentiation. Tonsils (n=6) were collected from patients
undergoing routine tonsillectomy, and processed to single-cell sus-
pension. Samples were stained with 12 antibodies (CD3, CD19,
CD38, CD27, CD45RB, CD39, CD49d, CD95, CD73, IgD, IgG,
IgM) combined in a single tube in order to distinguish nine subpop-
ulations of B cells (Glass et al, Immunity, 2020). The most repre-
sented populations were germinal center (GC) cells (mean±SD
=24.2%±7.7), followed by Naïve CD73+ (mean±SD =20.7%±10.2),
Memory CD27-CD45RB+ (mean±SD =10.2%±4.4), Naïve CD73-
(mean±SD =8.3%±6.8), Memory CD27+CD45RB+CD73-
(mean±SD =6.8%±1.5), Memory CD27+CD45RB+CD73+
(mean±SD=6.6%±5.6), Memory CD27+CD45RB- (mean±SD
=5.3%±4.5), Memory CD95+ (mean±SD =5.2%±1.2), and plas-
mablasts (mean±SD =1.8%±1.2). Analysis of the mean fluorescence
intensity (MFI) of CD49d expression within these subpopulations
(Figure 1), revealed unexpectedly highly variable levels of CD49d
expression, the highest expression levels in the memory compartment
(meanMFI±SD =1010±207 and meanMFI±SD =938±260 in Mem-
ory CD27+CD45RB+CD73+ and Memory CD95+ populations re-
spectively), the lowest expression levels in GC cells (meanMFI±SD
=269±39), and intermediate levels in Naïve cells (meanMFI±SD
=517±123 and 371±141 in Naïve CD73- and Naïve CD73+ respec-
tively). Preliminary analysis of the methylation status/ATAC-seq at
the ITGA4/CD49d promoter, carried out by NGS on CD19+ cells,
showed patterns of chromatin landscape consistent with CD49d ex-
pression data indicating the presence of subpopulations with different
epigenetic regulators. Further analyses are currently ongoing. The
variable and epigenetically modulated expression of CD49d in B cell
development, not yet investigated in detail, suggests a key role of
this integrin in the selection of specific B cell subsets during anti-
gen-driven B cell differentiation. These data may have implications
in identifying the putative cell-of-origin of CLL cells expressing vari-
able CD49d levels, an as yet unsolved conundrum of CLL pathogen-
esis.

Figure 1. 
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NAIVE CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) PATIENTS:
A RETROSPECTIVE MULTICENTRIC ITALIAN STUDY ON 
FEASIBILITY AND TOLERABILITY[/^]
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Pescia; 25Department of Precision and Regenerative Medicine and
Ionian Area (DiMePRe-J) Hematology and Stem Cell Transplanta-
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Venetoclax-obinutuzumab (VO) is approved for TN CLL show-
ing efficacy in pts with coexisting conditions and younger pts
(CLL14 and CLL13 trial). This retrospective, multicenter Italian
study evaluates VO feasibility in clinical practice and the reasons for

choosing fixed-duration therapy. It analyzes the impact of clinical,
biological, demographic characteristics, and toxicity mitigation
strategies on VO feasibility (treatment discontinuation or schedule
changes due to toxicity). The debulking (Deb) phase (D1-D56) was
evaluated separately to understand its impact on treatment manage-
ment.

In the first year of approval, from May 2022 to June 2023, 790
TN pts were treated in 49 centers: 558 with BTKi and 232 with VO
(the latter represents the population analyzed, Table 1). Reasons for
choosing VO included biology (46%), fixed duration (33%), comor-
bidities (15%), and pts preference (6%). VO schedule was a priori
modified in 22 pts: V lead-in, 12; O omitted, 10. Steroids pre-treat-
ment was administered in 110 (47%) pts to minimize IRR. At a me-
dian follow up of 8.4 m, 74(32%) pts concluded full treatment
program, in 136 treatment is ongoing, median of 9 cycles. 22 pts
(9.5%) definitively discontinued treatment for AEs, predominantly
infections. Among them, 8 pts (36%) died due to infections (6 pts)
and worsening of pre-existing comorbidities (2 pts). Most of defini-
tive treatment discontinuations occurred during the Deb-phase (12/22
pts, 54%).

Overall, treatment modifications were recorded in 102(44%) pts,
65(64 %) during the Deb-phase. TLS occurred in 13 pts (4 clinical),
O-related in 11 cases with splenomegaly and adenopathies>10 cm
as predictors. Steroids pre-treatment raised severe infection risk (HR
2.3, p=.02) without reducing IRR; endocrine comorbidity also in-
creased infections (HR 3, p=.007). No IRRs (p=.004) or TLS oc-
curred in the 12 pts with V lead-in. In multivariate analysis, age and
prolonged use of steroids independently affected treatment feasibil-
ity. Definitive discontinuation was independently related to need of
caregiver, endocrine comorbidities and steroids pre-treatment.

The study confirms VO safety in real-world, suggesting that a V
lead-in may reduce IRR without rising TLS risk. Steroid pre-treat-
ment didn’t improve IRR and increased infection risks, emphasizing
the need for patient-specific treatment considerations in CLL. Treat-
ment completion for all pts is planned by Aug 2024, data on the
whole population will be available for the Meeting.

Table 1. Patients’ characteristics.

 

Baseline Charachteristcs All patients (N=232) 
N (%) 

Males 149 (64.2%) 
Age (yrs), m (range) 66 (34 – 89) 

Need of caregiver 25 (10.8%) 
ECOG>1 15 (6.5%) 

CIRS, m (range) 4 (0 -14) 
CIR3+ 47 (20.3) 

CLL-CI Risk cat 
Low 

Intermediate 
High 

 
153 (65.9%) 
56 (24.1%) 
23 (9.9%) 

Cardiac Comorbidities 57 (24.6%) 
Hypertension 88 (37.9%) 

Concomitant Medications 156 (67.3%) 
Polypharmacy 77 (33.2%) 

Venetoclax - Interaction 11 (4.7%) 
Anticoagulant 24 (10.3%) 

Antiplatelet agents 33 (14.2%) 
PPI 52 (22.4%) 

eGFR, m (range) 75 (23 - 142) 
IgHV 

Unmutated 
 

110 (47.4%) 
del(17p)/TP53 9 (3.9%) 

Complex karyotype 7 (3%) 
Rai stage 
III – IV 

 
127 (54.7%) 

Hb g/dl, median (range) 11.7 (7 – 16.9) 
ANC 109/l, median (range) 4.19 (0.14 – 20.85) 
ALC 109/l, median (range) 48 (0.17 – 753.56) 
Plts 109/l, median (range) 147.5 (2 - 572) 

LN>10cm 18 (7.8%) 
Splenic bulky 53 (22.8%) 

TLS risk 
Low 

Medium 
High 

 
40 (17.2%) 

138 (59.5%) 
54 (23.3%) 

IgG<500 54 (23.3%) 
 
ECOG: Eastern Cooperative Oncology Group Performance Status; CIRS: Cumulative Illness Rating Scale; CLL-

CI: Chronic Lymphocytic Leukemia Comorbidity Index; PPI: Proton Pump Inhibitor; Hb: Hemoglobin ANC: 

Absolute Neutrophil Count ALC: Absolute Lymphocyte Count; Plt: Platelets LN: Lymph Nodes; TLS: Tumor Lysis 

Syndrome. 
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Background. Before target therapies, patients (pts) with chronic
lymphocytic leukemia (CLL) with high-risk genetic features, as
del(17p), TP53 mutation (TP53m), unmutated immunoglobulin
heavy chain variable region genes (uIGHV), had very poor progno-
sis. Bruton tyrosine kinase inhibitors allowed to obtain high response
rates in CLL, but there are few data regarding the use of Acalabruti-
nib in high-risk (HR) pts in Real life.

Aims. This study aims to evaluate efficacy and safety profile of
Acalabrutinib in HR treatment-naive (TN) and relapsed/refractory
(R/R) CLL pts.

Methods. A retrospective analysis was conducted on TN and R/R
HR CLL pts (del(17p), TP53m, uIGHV), who started Acalabrutinib
between June 2021 and June 2023, from 14 Italian centers. For each
pt we collected data about demographic, biological and clinical fea-
tures at baseline. Response evaluation was done at 6 and 12 months
since the start of treatment. PFS, OS, and safety data were also eval-
uated.

Results. 123 pts were included, whose 75.6% TN and 24.4%
R/R. Among all, 88.6% had uIGHV, 21.1% had TP53m, and 24.4%
had del(17p). Demographic, clinical and biological features at the
start of Acalabrutinib are in Table 1. Median follow up was 16.9
months for TN and 13.6 for R/R pts. In the TN group, ORR at 12
months was 87%, 100% and 94% in del(17p), TP53m, uIGHV pts
respectively. In the R/R group, ORR at 12 months was 86%, 78%

and 86% in del(17p), TP53m, uIGHV pts. At longest avalaible follow
up, for del(17p), TP53m, uIGHV pts of TN cohort, PFS were 68%,
70%, 84% and OS were 90%, 86% and 89%. For del(17p), TP53m,
uIGHV pts of R/R cohort PFS were 66%, 75% and 67% and OS were
66%, 75% and 53% (Figure 1 A-F). Definitive discontinuation was
15% and 10% in TN and R/R pts, and was dued more to adverse
events in TN pts (28%) and equally to adverse events and progressive
disease in R/R pts (33%) (Table 1). The most common toxicity was
headache reported in 14.6% but it was quite always of mild severity
(G1-2 in 100% of cases according CTCAE).

Conclusions. Acalabrutinib is whidely used in HR TN and R/R
CLL pts. With a median follow up little more than a year, our study
demostrated good effectiveness, long term benefits and low rate of
treatment discontinuation by the use of acalabrutinib as continuous
drug in HR CLL population, both for TN and R/R pts. No clear dif-
ferences in efficacy have been observed between the 3 classes of pts,
but larger sample size and longer follow up are needed to strenghter
our results.

Figure 1. 

Table 1. Clinical and biological features of high-risk paƟents treated with AcalabruƟnib and Results.  

14 Italian centers (June 2021 and June 2023) TN CLL 
n =93 

R/R CLL 
n =30 

Total 
n=123 

P value 

Age, years (median, IQR) 70 (65-76) 76 (65-82) 71 (65-78) 0.09 
Gender, n (%) M 61 (65.6) 20 (66.7) 81 (65.9) 0.67 

F 32 (64.4) 10 (33.3) 42 (34.1)  
Del(17p), n (%) 22 (23.7) 8 (26.7) 30 (24.4) 0.73 
TP53m, n (%) 16 (17.2) 9 (30) 25 (21.1) 0.13 

uIGHV, n (%) 83 (89.2) 26 (86.7) 109 (88.6) 0.67 

Rai stage, n (%) Low (I-II) 42 (45.2) 11 (36.6) 53 (43.1) 0.41 
High (III-IV) 51 (54.8) 19 (63.3) 70 (56.9)  

Binet stage, n (%) A 5 (5.4) 0 5 (4.1) 0.39 
B 43 (46.2) 16 (53.3) 59 (48)  
C 45 (48.4) 14 (46.7) 59 (48)  

ORR 12 months, % Del(17p), n (%) 14 (87.5) 6 (85.7) 20 (87)  
TP53m, n (%) 11 (100) 7 (77.8) 18 (90)  
uIGVH, n (%)  65 (94.2) 18 (85.7) 83 (92.2)  

Results 
Pts remaining on treatment, n (%) 79 (84.9) 27 (90) 106 (86.2)  

DeĮniƟve treatment disconƟnuaƟon, n (%) 14 (15.1) 3 (10) 17 (13.8)  
Reason for treatment disconƟnuaƟon 

Progressive disease, n (%) 2 (14.3) 1 (33.3) 3 (17.6)  
Richter tranformaƟon, n (%) 3 (21.4) 0 3 (17.6)  

Adverse event, n (%) 4 (28.6) 1 (33.3) 5 (29.4)  
Death, n (%) 3 (21.4) 1 (33.3) 4 (23.5)  
Other, n (%) 2 (14.3) 0 2 (11.8)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A) Progression free survival in del17p TN and R/R pts; Figure B) Overall survival in del17p TN and R/R paƟents; 

Figure C) Progression free survival in uIGHV TN and R/R paƟents; Figure D) Overall survival in uIGHV TN and R/R paƟents; 

Figure E) Progression free survival in TP53m TN and R/R paƟents; Figure F) Overall survival in TP53m TN and R/R paƟents. 
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PATIENT-REPORTED OUTCOMES (PROS) AMONG PATIENTS
(PTS) WITH PREVIOUSLY TREATED CHRONIC LYMPHOCYTIC
LEUKEMIA/SMALL LYMPHOCYTIC LYMPHOMA (CLL/SLL)
RECEIVING PIRTOBRUTINIB: ANALYSIS FROM THE BRUIN
PHASE 1/2 STUDY
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PROs such as health-related quality of life (HRQoL) and symp-
tom burden can provide helpful info to support benefit-risk assess-
ment of a new treatment. BRUIN (NCT03740529) is an ongoing,
open-label, multi-center phase 1/2 study investigating the safety and
efficacy of pirtobrutinib for the treatment of B-cell malignancies. We
report PROs among pts enrolled in the BRUIN study with R/R
CLL/SLL treated with prior covalent Bruton tyrosine-kinase inhibitor
(cBTKi)-containing regimens. Pretreated pts with R/R CLL/SLL in
the BRUIN study completed PRO assessments at each clinic visit.
The European Organization for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire Core-30 was used to meas-
ure physical function (PF) and HRQoL. Pt-reported CLL/SLL symp-
toms and fatigue were assessed using 13 and 6 EORTC Item Library
items, respectively. Higher scores represent better PF and HRQoL,
and worse CLL/SLL symptoms and fatigue, respectively. Pre-speci-
fied clinically meaningful within pt change thresholds of at least 10-
point changes in each PRO score were used to categorize pts based
on their individual change from Cycle 1 Day 1 (baseline). PRO data
were presented from Cycle 1 to 24 (28-day cycle) as the study me-
dian PFS by investigator assessment was 19.6 months. Data cutoff
date was 22 July 2022. The analysis included 263 pts with CLL/SLL;
median (Quartile 1, 3) age was 69 (62, 74) years and majority were
male (68%). All pts received prior cBTKi; 21% received 2 or more
prior cBTKi lines and 20% discontinued their most recent cBTKi
treatment due to toxicity. Mean overall completion rate of PRO in-
struments was 83% at baseline. 76% of pts completed at least one
subsequent PRO assessment. Baseline mean (±SD) score was 80.8
(±19.5) for PF, 61.6 (±23.2) for QoL, 24.8 (±18.4) for CLL/SLL
symptoms, and 33.5 (±24.7) for fatigue. The majority of pts reported
stable or clinically improved outcomes from baseline at each post-
baseline visit (through Cycle 24) for PF (proportion of stable/im-
proved ranged from 72.5%-95.5%), QoL (80.4%-95.0%), CLL/SLL
symptoms (77.8%-96.3%), and fatigue (77.3%-89.9%). Overall, con-
sistent with the favorable safety profile of pirtobrutinib, HRQoL and
symptoms were stable/improved for over 70% of pts with pretreated

R/R CLL/SLL throughout the first 24 cycles of pirtobrutinib treat-
ment. These data should be interpreted with caution due to single
arm trial design and small numbers of assessments in later cycles.

Originally presented at ASH 2023.
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REAL-WORLD USE AND OUTCOMES OF THERAPIES, INCLU-
DING VENETOCLAX-BASED TREATMENTS, AFTER DISCONTI-
NUATION OF A COVALENT BTK INHIBITOR IN PATIENTS WITH
CHRONIC LYMPHOCYTIC LEUKEMIA/SMALL LYMPHOCYTIC
LYMPHOMA
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M. Khanal4, T. Sugihara5, P. Abada6, K. Patel7
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Current ttmt guidelines for CLL/SLL support the use of cBTKi-
based regimens in the 1L setting. Optimal ttmt sequencing following
the discontinuation of cBTKi therapy remains unknown. Ven-based
regimens, such as ven plus rituximab (VenR), are commonly used in
the ttmt of R/R CLL/SLL; however, published clinical trial evidence
is limited in the post-cBTKi setting. 

Table 1.

!

Table. Patient characteristics and clinical outcomes 

Characteristica 
Overall post-

cBTKi  
N=1243 

Non ven-
containing 
post-cBTKi  

N=955 

All ven-
containing 
post-cBTKi 

N=288 

VenMono 
OR VenR as 
post-cBTKib 

N=183 

Age, median (range) 72 (37, 86) 72 (37, 85) 71 (40, 86) 73 (40, 86) 

Male sex, n (%) 793 (64) 600 (63) 193 (67) 123 (67) 

Received post-cBTKi treatment 
in community setting, n (%) 1026 (83) 782 (82) 244 (85) 164 (90) 

ECOG PS 0-1c, n/N (%) 
844/988 (85) 634/753 (84) 210/235 (89) 129/144 (90) 

Deletion of 17p presentc, n/N 
(%) 234/1080 (22) 157/813 (19) 77/267 (29) 47/165 (28) 

IgHV unmutatedc, n/N (%) 388/624 (62) 291/474 (61) 97/150 (65) 55/85 (65) 

Rai stage at initial diagnosisc, n/N (%) 
     0 271/791 (34) 209/606 (34) 62/185 (34) 36/111 (32) 

     I 183/791 (23) 137/606 (23) 46/185 (25) 29/111 (26) 

     II 105/791 (13) 80/606 (13) 25/185 (14) 13/111 (12) 

     III 86/791 (11) 64/606 (11) 22/185 (12) 14/111 (13) 

     IV 146/791 (18) 116/606 (19) 30/185 (16) 19/111 (17) 

Line of therapy in which post-cBTKi treatment received, n (%) 
     2 754 (61) 590 (62) 164 (57) 105 (57) 

     3 351 (28) 256 (27) 95 (33) 62 (34) 

     4 87 (7) 65 (7) 22 (8) 11 (6) 

     5 or greater 51 (4) 44 (5) 7 (2) 5 (3) 

Endpoint 
Overall post-

cBTKi  
N=1243 

Non ven-
containing 
post-cBTKi 

N=955 

All ven-
containing 
post-cBTKi 

N=288 

VenMono 
OR venR as 
post-cBTKid 

N=183 
TTD-D, median months (95% 
CI) 

6.5 
(5.8, 7.5) 

5.2 
(4.7, 6.0) 

12.9 
(10.6, 16.5) 

10.6 
(7.5, 16.0) 

TTNT-D, median months 
 (95% CI) 

18.8 
(16.1, 21.7) 

15.7 
(13.4, 18.8) 

30.1 
(23.8, 39.4) 

29.5 
(18.6, 39.4) 

OS rate at 4 yearse, rate  
(95% CI) 

0.71 
(0.67, 0.75) 

0.69 
(0.64, 0.74) 

0.76 
(0.69, 0.82) 

0.76 
(0.67, 0.82) 

 

a characteristics at initiation of post-cBTKi treatment unless otherwise stated; b excludes n=105 
patients who received venetoclax in combination regimens other than those included in this 
sub-group; c number of patients with non-missing data used as denominator when calculating 
the proportion; d  excludes n=105 patients who received venetoclax in combination regimens 
other than those included in this sub-group; e median OS was not reached for any of the cohorts 
investigated. 
Abbreviations: 1L = first line; 2+L = second or later; 2L = second line; 3L = third line; cBTKi = 
covalent BTK inhibitor; CLL/SLL = chronic lymphocytic leukemia/small lymphocytic lymphoma; 
KM = Kaplan Meier; OS = EHR = electronic health record; months = mos; N = denominator; OS 
= overall survival; pts = patients; R/R = relapsed/refractory; RW; real-world; TTD-D = time to 
treatment discontinuation or death; ttmt = treatment; TTNT-D = time to next treatment or death; 
Ven – venetoclax; VenMono = venetoclax monotherapy. 
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This RW study evaluated pt characteristics, ttmt patterns, and
clinical outcomes associated with immediate subsequent ttmt, includ-
ing the use of ven-based ttmt, after initial cBTKi discontinuation
among US pts with CLL/SLL. This descriptive, retrospective obser-
vational study used the nationwide Flatiron Health EHR-derived de-
identified database. Pts with CLL/SLL aged 18+ years were included
who received at least one cBTKi (ibrutinib, zanubrutinib or acalabru-
tinib) and at least one additional line of ttmt immediately after their
initial cBTKi ttmt discontinuation from Dec 01, 2011, to Mar 31,
2022.

Initial cBTKi ttmt could be 1L or 2+L of therapy. Pt character-
istics and outcomes (TTD-D, TTNT-D, and OS) were reported. KM
method was used for time-to-event outcomes, which were measured
from the start of the post-cBTKi ttmt. In this study, n=1,243 pts were
analyzed. Most pts received their immediate post-cBTKi ttmt in 2L
(61%) or 3L (28%). Twenty-three percent (n=288) of pts received
ven-based regimens as the immediate post-cBTKi therapy, 10%
(n=120) received VenMono, 5% (n=63) VenR, and 8% (n=105) ven
plus other (e.g., chemoimmunotherapy, obinutuzumab). In the entire
post-cBTKi cohort, the median TTD-D and TTNT-D were 6.5 (95%
CI, 5.8-7.5) and 18.8 (95% CI, 16.1-21.7) mos, respectively. The me-
dian TTD-D and TTNT-D in the cohort that included all ven-con-
taining ttmts were 12.9 (95% CI, 10.6-16.5) and 30.1 (95% CI,
23.8-39.4) mos, respectively. For pts who received VenMono or
VenR, the median TTD-D was 10.6 (95% CI, 7.5-16.0) mos and me-
dian TTNT-D was 29.5 (95% CI, 18.6-39.4) mos. Median OS was
not reached for any of the cohorts investigated. These data suggest
that outcomes observed in clinical trials of ven-based regimens,
where pt populations may differ, may not be routinely extrapolated
to pts who received a prior cBTKi. Outcomes for pts treated in the
post-cBTKi setting appear to be suboptimal overall. These data sug-
gest the need for additional ttmt options and sequencing data to de-
termine the best ttmt strategy following the discontinuation of initial
cBTKi therapy.

Originally presented at ASH 2023.
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RESULTS FROM BTKI NAÏVE COHORT IN THE PHASE 1/2
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Early lines of therapy for pts with CLL/SLL often use targeted
single-agent options such as BTKi. Despite their efficacy, cBTKi
have low oral bioavailability and a short half-life that may lead to
suboptimal BTK target coverage. Pirtobrutinib has demonstrated
promising efficacy and safety in pts with R/R CLL/SLL and was
granted accelerated approval after at least two lines of therapy, in-
cluding a BTKi and a BCL2i. However, outcomes in BTKi naïve

CLL/SLL pts treated with pirtobrutinib have not been reported to
date. We report safety and efficacy of pirtobrutinib in BTKi naïve
pts with R/R CLL/SLL from the phase 1/2 BRUIN study
(NCT03740529). Pts with R/R BTKi naïve CLL/SLL received pir-
tobrutinib. Key endpoints included ORR; including PR-L as assessed
by an IRC and INV per 2018 iwCLL response criteria, PFS, and
safety. Data cutoff was 05May2023. This analysis included 35 pts
with R/R BTKi naïve CLL/SLL treated with pirtobrutinib. Med age
was 67 years (range 38-81), 18 pts (51.4%) were male, and 33
(94.3%) had ECOG PS 0-1. Med number of prior therapies was 2
(range 1-8). Of pts with available data, 20/25 pts (80.0%) had unmu-
tated IGHV and 10/27 (37.0%) had TP53 mutation and/or del(17p).
Med ToT was 28.8 mo, and med ToS was 31.5 mo.IRC-assessed
ORR was 88.6% (95%CI, 73.3-96.8), with 1 (2.9%) CR and 30
(85.7%) PR. ORR including PR-L was 91.4% (95%CI, 76.9-98.2)
with 1 pt (2.9%) achieving PR-L. INV-assessed ORR was 85.7%
(95%CI, 69.7-95.2), and including PR-L (n=3, 8.6%), was 94.3%
(95%CI, 80.8-99.3). IRC-assessed mPFS was NE (95%CI, 27.6-NE),
and 24-mo PFS rate was 74.7% (95%CI, 55.7-86.5) (med fu 28.1
mo). INV-assessed mPFS was also NE (95%CI, 30.9-NE), and 24-
mo PFS rate was 81.8% (95%CI, 63.9-91.4). The most frequent
TEAE, regardless of attribution, were COVID-19 (n=16, 45.7%),
neutropenia* (n=15, 42.9%) and diarrhea (n=11, 31.4%). The most
frequent grade ≥3 TEAE were infection (n=16, 45.7%; n=9, 25.7%
excluding COVID-19) and neutropenia* (n=12, 34.3%). Grade ≥3
TEAE of hypertension (8.6%, n=3), hemorrhage/hematoma (n=1,
2.9%) and atrial fibrillation/flutter (2.9%, n=1) were observed. TEAE
led to pirtobrutinib dose reduction in 5 pts (14.3%) and discontinu-
ation in 2 (5.7%). Two pts (5.7%) experienced fatal TEAE, both due
to COVID-19 infection considered by INV unrelated to pirtobrutinib.
Pirtobrutinib demonstrated promising efficacy in pts with R/R BTKi
naïve CLL/SLL and was well tolerated with a low rate of discontin-
uation.

Originally presented at EHA 2023

Figure 1. 
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OUTCOMES ≥1 YEAR AFTER TRANSITIONING FROM
TREATMENT WITH IBRUTINIB (IBRU) IN THE ASPEN STUDY 
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Abbreviations/notes: BTKi = Bruton tyrosine kinase inhibitors; cBTKi = covalent BTKi; CLL/SLL = chronic 
lymphocytic leukemia/small lymphocytic lymphoma; CR = complete response; fu = follow-up; INV = 
investigator; IRC = independent review committee; med = median; mo = months; mPFS = median 
progression-free survival; NE = non-estimable; neutropenia = neutropenia and neutrophil count 
decreased; ORR = overall response rate; PR = partial response; PR-L = partial response with 
lymphocytosis; PFS = progression-free survival; pts = patients; R/R = relapsed or refractory; TEAE = 
treatment-emergent adverse events; ToS = time on study; ToT = time on treatment. 
!
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Background. ASPEN (NCT03053440) compared BTK in-
hibitors (BTKi) zanu and ibru in patients (pts) with MYD88-mutated
Waldenström macroglobulinemia (WM). LTE1 (NCT04170283) is
a zanu long-term extension study. We report clinical outcomes ≥1 yr
after transition from ibru in ASPEN to zanu in LTE1.

Methods. In LTE1, ibru-treated pts from ASPEN began zanu 320
mg/day. Disease response was assessed every 6 months by modified
Owen criteria or as “no evidence of progressive disease” at investi-
gator discretion. Safety and efficacy outcomes were analyzed ad hoc.

Results. Between Jun 26, 2020 and Jun 23, 2022, 47 ibru-treated
pts from ASPEN enrolled in LTE1; most (79%) had relapsed/refrac-
tory WM prior to ASPEN. At LTE1 enrollment, median age was 73
yrs; median time from ASPEN discontinuation to zanu initiation was
0.07 months. As of Jun 23, 2023, 40 pts (85%) remained on study
treatment. Median treatment duration was 50.4 months for ibru prior
to transition and 15.3 months for zanu. During LTE1, grade ≥3/seri-
ous treatment-emergent AEs (TEAEs) occurred in 23%/13% of pts.
Infections (6.4%; all COVID-19) were the only grade ≥3 TEAEs in
>2 pts; no serious TEAEs affected >2 pts. Most ibru TEAEs of in-
terest for BTKis did not recur/worsen after zanu transition (except
infections [n=3, all COVID-19], anemia [n=1], neutropenia [n=1]).
Six of 7 pts with cardiovascular AEs (8 events) in LTE1 had ≥1 ibru-
emergent cardiovascular AE during ASPEN. No worsening or new
hypertension occurred after zanu transition. There was no recurrence
or worsening of atrial fibrillation (AF)/flutter; 1 new case of AF oc-
curred (LTE1 day 12) in a pt with extensive cardiovascular history
and concurrent pericarditis (LTE1 day 10). No cardiovascular TEAE
led to death in LTE1. Two deaths occurred (both due to COVID-19).
Overall response at end of ASPEN was maintained or improved at
BOR in LTE1 in 96% (n=44/46) of efficacy-evaluable pts. Median
[IgM] change was –36 mg/dL; [IgM] was stable/decreased in 29 pts
(73%) from the last ASPEN response assessment to BOR in LTE1.

Conclusions. Following transition to zanu, at a median ibru
treatment duration of 50.4 months, most ibru-emergent TEAEs of in-
terest for BTKis did not recur/worsen at a 15-months median zanu
treatment duration. Response was maintained or improved in 96%
(n=44/46) of efficacy-evaluable pts. Although limited, these data sug-
gest that transitioning ibru-tolerant pts with WM to zanu does not
compromise safety or efficacy; long-term follow-up is ongoing.

DP064

PROGNOSTIC IMPACT OF HIGH-RISK GENETIC FEATURES IN
CLL PATIENTS TREATED WITH IBRUTINIB: A COMPARISON
BETWEEN FRONTLINE AND SUBSEQUENT LINES

A. Serafin1, A. Cellini1, V. Ruocco1, F. Angotzi1, C.A. Cavarretta1, 
I. Zatta1, F. Frezzato1, L. Bonaldi2, A. Martines2, S. Pravato1, 
F. Piazza1, L. Trentin1, A. Visentin1

1Hematology Unit, Department of Medicine, University of Padova;
2Immunology and Molecular Oncology Unit, Veneto Institute of On-
cology, IOV-IRCCS

Complex karyotype (CK) is recognized as a high-risk marker in
chronic lymphocytic leukemia (CLL) together with del(17p),
del(11q), unmutated (um) immunoglobulin heavy chain variable re-
gion (IGHV) status. Ibrutinib, a BTK inhibitor, demonstrated excep-
tional efficacy in CLL treatment, irrespective of therapeutic line or
genetic profile and it is now considered a first choice, alongside other

BTK inhibitors, for high-risk CLL. Our aim was to evaluate the prog-
nostic impact of high-risk genetic features in patients with CLL
treated either in the frontline or subsequent lines with ibrutinib. We
conducted a retrospective study on 150 patients who underwent treat-
ment with Ibrutinib either as initial therapy (N=81) or in the re-
lapsed/refractory (R/R) setting (N=69) between 2015 and 2023 at the
University Hospital of Padua. The patients’ cytogenetic and FISH
profiles, IGHV mutational status, as well as TP53 and NOTCH1 mu-
tations (m), were assessed. CK and High CK were defined by the
presence of 3 and 5 chromosomal abnormalities, respectively. Me-
dian age at enrollment was 72 years (range 43-93), with no differ-
ences observed between the first-line and R/R cohorts. Patients in
the R/R group received a median of 3 (range 2-6) prior lines of ther-
apy. Regarding genetic characteristics, 25% exhibited a CK, 9% had
a High CK, 19% showed del(17p), 19% displayed del(11q), and 25%
harbored TP53 m, with no statistical differences between patients
treated in the first line vs R/R setting. The incidence of IGHV um
status was found to be higher in the R/R setting in our population
(54%vs74%, p=.03). Considering the whole population, the median
progression free survival (PFS) was 49 months while median overall
survival (OS) was NR. In multivariate analysis CK (p=.005) and
treatment line (p=.002) were significant predictors of PFS. Instead,
only High CK demonstrated a significant association with OS in mul-
tivariate analyses (p=.01). IGHV um, TP53 m, del(17p) and del(11q)
did not impact in PFS and OS. Assessing the impact of high-risk le-
sions in patients treated in the frontline and subsequent lines, a sig-
nificant negative impact on PFS emerges for CK (p=.03) and
del(17p) (p=.02) in the frontline setting, while no impact was ob-
served in R/R patients. Our findings highlight the negative impact
of CK on PFS in patients receiving ibrutinib as first line, while only
patients with high CK had a shorter OS likely due to a poor response
to subsequent venetoclax regimens (Serafin, BJH 2024).

Figure 1. 

DP065

SILTUXIMAB AS FIRST-LINE TREATMENT IN IDIOPATHIC MUL-
TICENTRIC CASTLEMAN DISEASE: REAL WORLD DATA FROM
THE HEMATOLOGY UNITS OF THE LAZIO REGION

S. Pelliccia1, A. Di Rocco2, G. Palumbo2, A. Zizzari3, O. Annibali4,
E. Maiolo5, A. Rago6, G. Trapè7, M.P. Bianchi1, E. Antonini1, 
L. Filomeno1, G. Migliorato1, A. Di Napoli8, S. Hohaus5, L. Rigacci4,
M.C. Cox3, M. Martelli2, A. Tafuri1

1Hematology, University Hospital Sant’Andrea-Sapienza, Depart-
ment of Clinical and Molecular Medicine; 2Hematology, Department
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Scienze di Laboratorio ed Ematologiche, Fondazione Policlinico
Universitario A. Gemelli IRCCS; 6Hematology Unit, ASL ROMA 1;
7Divisione di Ematologia, Ospedale Belcolle, Viterbo, Italy; 8Pathol-
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and Molecular Medicine

Background. Idiopathic Multicentric Castleman Disease
(iMCD) is a rare condition characterized by polyclonal lymphopro-
liferation associated with systemic symptoms and generalized lym-
phadenopathies leading to multi-organ dysfunction. The IL-6
hyperinflammatory state represents the main pathogenetic feature of
iMCD. Currently, the first-line treatment for iMCD is based on the
use of Siltuximab with or without steroid therapy. Siltuximab (SYL-
VANT) is a chimeric murine monoclonal antibody that forms stable,
high-affinity complexes with biologically active soluble forms of
human IL-6. About 50% of patients do not achieve response during
first-line Siltuximab therapy. The aim of this study is to retrospec-
tively analyze the outcomes and toxicities of patients affected by
iMCD treated in the first-line with Siltuximab, outside clinical trials,
in the Lazio region. 

Methods. We collected real world data (RWD) on iMCD treated
with at least one dose of Siltuximab in accordance with clinical prac-
tice (11 mg/kg every 3 weeks, until disease progression), from 2018
to March 2024 at the Hematology Units of Lazio region (University
Hospital Sant’Andrea, University Hospital Umberto I, Catholic Uni-
versity S. Cuore, Tor Vergata University, Campus Biomedico Uni-
versity, Hematology Unit ASL-RM1 and Belcolle Hospital Viterbo).
Responses were defined according the CDCN criteria based on eval-
uation of biochemical, lymph node, and symptom response. Safety
was evaluated according to NCI CTCAE version 5.0. 

Results. Fifteen patients were enrolled in this study. Their me-
dian age was 54 years (range 17-81). Median duration of treatment
was 672 days (range, 1-1306 days). The complete remission rate
(CRR) was 33%, however the overall response rate (ORR) was
achieved 86.7%. Fourteen out of fifteen (93%) patients are alive. No
patient shown infusion related reactions. Grade ≥2 adverse events
occurred in 3 patients (20%): hypertension Grade 3; elevated
transaminases Grade 2; pneumonia Grade 3 and 5. Conclusion: Our
preliminary real-world data on Siltuximab as first line treatment for
iMCD confirm its efficacy in disease control in almost all patients,
showing safety and manageability. We further prompt to extend this
study nationwide to better define the real incidence of this rare dis-
ease and the effectiveness of Siltuximab.

DP066

RISK OF HYPERTENSION IN PATIENTS WITH CLL/SLL WHO
PARTICIPATED IN THE ALPINE STUDY: A POST HOC 
ANALYSIS

A.M. Frustaci1, D. Ramirez2, L. Chen3, J. Zhang2, W. Aldairy2,
W.B. White4

1ASST Grande Ospedale Metropolitano Niguarda; 2BeiGene USA,
Inc; 3BeiGene (Beijing) Co, Ltd; 4Cardiology Center, University of
Connecticut Health Center

Background. Bruton tyrosine kinase (BTK) inhibitors are an im-
portant therapeutic option for patients with CLL/SLL. The first-gen-
eration BTK inhibitor, ibrutinib, is associated with an increased risk
of hypertension. Zanubrutinib is a next-generation BTK inhibitor de-
signed to maximize BTK occupancy and minimize toxicity with
fewer off-target effects. This analysis evaluated the risk of develop-
ing hypertension based on initiation of antihypertensives (anti-HTN)
in a post hoc analysis of ALPINE (NCT03734016).

Methods. Anti-HTN use in the zanubrutinib (n=324) and ibruti-

nib (n=324) treatment arms was assessed. The definition of anti-HTN
was based on Standardized Drug Grouping; concomitant anti-HTN
were adjudicated by an independent hypertension specialist blinded
to BTK inhibitor assignment. Time to initiating new anti-HTN and
time to adding a new class of anti-HTN were assessed using the Ka-
plan-Meier method. Comparisons of time-to-onset endpoints were
analyzed based on the log-rank test.

Results.At baseline, patient characteristics were generally bal-
anced between the zanubrutinib and ibrutinib arms (median age, 66.7
vs 67.1 years; male, 65.1% vs 71.4%; history of hypertension, 50.9%
vs 50.0%; type 2 diabetes mellitus, 10.1% vs 8.9%). Among patients
not on anti-HTN at baseline, 20.7% (n=35/169) of zanubrutinib- and
28.7% (n=51/178) of ibrutinib-treated patients initiated anti-HTN
during the study. Among all participants, fewer patients in the
zanubrutinib arm initiated new anti-HTN (28.4% [n=92/324] vs
32.4% [n=105/324]) and the anti-HTN were initiated later (hazard
ratio [HR], 0.77; P-value=.071). Additionally, statistically fewer pa-
tients in the zanubrutinib arm compared with the ibrutinib arm started
anti-HTN in a new class (24.1% [n=78/324] vs 29.3% [n=95/324])
and the anti-HTN were started later (HR, 0.72; P-value=.034). The
event rates for initiation of new anti-HTN or a new class of anti-HTN
were consistently lower in the zanubrutinib vs ibrutinib arm at each
timepoint (Table 1).

Conclusions.  In ALPINE, initiation of new anti-HTN or a new
class of anti-HTN occurred less frequently in the zanubrutinib arm
vs the ibrutinib arm in patients with CLL/SLL. Adoption of anti-HTN
occurred sooner with ibrutinib than zanubrutinib. These findings
should be considered when initiating BTK inhibitor therapy in pa-
tients with CLL/SLL who have an elevated cardiovascular risk.

Table 1.

DP067

EXPLORING THE IMMUNE SYSTEM IMPACT OF BTKI 
TREATMENT IN CHRONIC LYMPHOCYTIC LEUKEMIA 
PATIENTS

F. Morelli1, C. M. Rapolla1, M. Messeri1, A.M. Vannucchi1,2, 
A. Sanna2

1Hematology Department, University of Florence; 2Hematology De-
partment, AOU Careggi, Italy

Background. Chronic lymphocytic leukemia (CLL) disrupts im-
mune function, increasing infection risk. Bruton’s tyrosine kinase in-
hibitors (BTKi), like ibrutinib (IBR) and acalabrutinib (ACALA),
are effective CLL treatments but can lead to infections initially. Over
time, BTKis may improve immune function and lower infection risk.
This study explores the impact of IBR and ACALA on immunity in
CLL patients (pts).

Material and Methods. We analyzed data from 31 pts treated
with IBR(26) or ACALA(5), using flow cytometry to track immune
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cell changes at baseline, 3, 6, 9, and 12 months of therapy. Pts varied
in treatment history (19 first-line pts, 12 relapsed/refractory pts), with
11 in the IBR group having had prior chemoimmunotherapy and 1
in the ACALA. All cell counts are expressed as medians x109/L
(Table 1).

Results. No differences in immune cell populations were ob-
served between IBR and ACALA pts. Pts receiving BTKi as first-
line treatment showed higher baseline values of CD3+HLA-DR+
cells (0.58 vs 0.28; p=0.043) and CD4+ (1.46 vs 0.62; p=0.016) com-
pared to relapsed/refractory pts. This difference was reflected in sig-
nificantly higher numbers of CD4+(1.29 vs 0.62; p=0.037),
CD8+(1.11 vs 0.55; p=0.032), CD3+(2.78 vs 1.24; p=0.022), and NK
(0.21 vs 0.01; p=0.007) cells after 3 months for first-line pts. Only
CD4+ cell counts remained significantly higher at 6 months (1.15 vs
0.49; p=0.026). By 12 months, no differences were observed between
first line and relapsed/refractory pts. Pts who developed infections
during the first year of BTKi treatment displayed higher CD19+
counts at 6 months (37 vs 19; p=0.013), but this difference resolved
by 12 months. 17 pts (55%) experienced infections (9 COVID-19, 7
pneumonias, 3 urinary tract infections), with 2 experiencing more
than one.

Conclusions. In this study, we assessed the effect of treatment
with BTKi on cellular and humoral immunity in CLL pts. Our results
indicate no differences in lymphocytic subclasses between pts treated
with IBR and those treated with ACALA. Pts receiving BTKi in first
line showed a more rapid expansion of T helper cells compared to
relapsed/refractory pts, suggesting a potential benefit of early treat-
ment. Furthermore, we found that who developed infections showed
an increased number of CD19+ at 6 months compared to those with-
out infections. However, at 1 year of treatment, this difference dis-
appeared, suggesting a resolution of the observed immune cell
changes associated with infection.

Table 1.

DP068

CLINICAL OUTCOMES AFTER VENETOCLAX FOLLOWING A
BCRI IN CLL PATIENTS IN ITALY

F. Autore1, A. Visentin2, C. Vitale3, D. Giannarelli1, A. Fresa1, 
F. Morelli4, V. Mattiello5, G. Catania6, R. Moia7, G. Quaresmini8, 
A. Giordano9, I. Scortechini10, L. Farina11, P. Sportoletti12, 
M. Gentile13, I. Angeletti14, I. Innocenti1, A. Sanna4, M. Coscia3, 
L. Trentin2, L. Laurenti1

1Fondazione Policlinico Universitario A. Gemelli IRCCS; 2Univer-
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versità di Perugia; 13AO di Cosenza, Presidio Ospedaliero Annunzi-
ata; 14Ospedale S. Maria di Terni.

After the introduction of covalent B-cell receptor inhibitors
(cBCRi: ibrutinib, idelalisib) and B-cell lymphoma-2 inhibitor
(BCL2i: venetoclax) in chronic lymphocytic leukemia (CLL), the
outcome of patients (pts) has improved. Nonetheless, pts who relapse
after two inhibitors still represent an unmet clinical need. This mul-
ticenter real-life study aims at analyzing the outcome of CLL pts re-
lapsing after being exposed to both BCRi and BCL2i between May
2017 and Sept 2023 in Italy. Of 153 double-exposed pts, 104 (68%)
discontinued venetoclax and 53 of them (51%) received a subsequent
treatment. Reasons for discontinuation were progressive disease (PD)
in 51 pts (49.0%), hematological toxicity in 5 pts (4.8%), extrahe-
matological toxicity in 11 pts (10.6%), resistance in 2 pts (1.9%) and
other reasons (end of treatment, allogeneic hematopoietic stem cell
transplantation (HSCT), MRD negativity) in 35 pts (33.7%); 9 pts
interrupted for death after rapid PD without receiving any further
treatment. Of the 53 retreated pts, 29 pts (54.7%) received inhibitors
(13 pts cBTKi, 11 pts idelalisib, 2 pts BCL2i, 3 pts non covalent
BTKi), 19 pts (35.8%) received chemoimmunotherapy (CT: 16 pts
intensive, 3 palliative), 5 pts (9.4%) received HSCT (Figure 1). Over-
all response rate was 50%; median event free survival (EFS) in the
groups of inhibitors, CT and HSCT was 11 months (95% CI: 6.3-
15.6), 2.0 months (95% CI: 1.3-2.7) and 10 months (95% CI: not ev),
respectively (p<0.0001, Figure); median overall survival (OS) was
12 months (95% CI: 10.1-13.9), 5.0 (95% CI: 1.2-8.8) and 10 months
(95% CI: not ev), respectively (p=0.020, Figure 1). Pts who pro-
gressed during venetoclax treatment had subsequent shorter EFS than
pts who discontinued treatment for other reasons, even if not signif-
icant (median EFS 4.0 (1.8-6.2) vs 10.0 (not ev); p=0.11). EFS did
not worsen significantly if pts were del17p, nor p53, if pts received
venetoclax without rituximab or if they were treated with single vs
double BCRi. Despite its limitations, this real-life study provides ad-
ditional insights in a subgroup of patients still difficult to treat. The
differences in outcome between inhibitors, which are the most fre-
quent choice with a better efficacy, and CT could primarily be attrib-
utable to evolution into more aggressive forms. This setting of
double-exposed pts represents a CLL challenge and trials with BTK
degraders, bispecific antibodies and CAR-T could try to solve an
unmet clinical need.

Figure 1. Sankey plot of therapies after being double-exposed and Kaplan-
Meier of event-free survival and overall survival according to the treatment
received.
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VENETOCLAX-RITUXIMAB IN R/R CHRONIC LYMPHOCYTIC
LEUKEMIA PATIENTS: REAL LIFE MULTICENTRIC EXPE-
RIENCE
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Introduction. Target fixed duration therapy (TFD) is transform-
ing the therapeutic landscape of Chronic ymphocytic Leukemia
(CLL). Venetoclax-Rituximab (VR) regimen, reimbursed in Italy
since 2019, heralded the introduction of the first TFD, signalling the
beginning of this paradigm shift and transforming the treatment ap-
proach for patients (pts) with R/R CLL.

Aim. This retrospective study evaluates the efficacy and safety
of VR in a cohort of R/R CLL pts.

Methods. Data of 72 consecutive pts treated with VR between
February 2015 to April 2014 in 6 Tuscan centers were collected.

Results. The median age at VR start was 79 yr(range 47-84), with
a median of 1 previous therapy (range 1-3) and 35% pts previously
exposed to BTK inhibitors(BTKi). TP53 abnormalities (TP53ab) and
an unmutated IGHV status was documented in 25% and 54% of pts,
respectively. After a median follow up of 23 months, overall survival
(OS) and progression-free survival (PFS) at 30 months were 89%
and 81%, respectively. The overall response rate (ORR) was 79.2%,
with 54.2% of pts achieving complete remission (CR). Minimal
residual disease (MRD) was evaluated in 25 pts (35%) at the end of
treatment and was found undetectable in 19 (76%). Median PFS was
shorter in pts with TP53abs (31 months vs 41 months, p=0.026); No
significant differences in terms of PFS were observed by IGHV sta-
tus or previous exposition to BTKi. Undetectable MRD did not had
a prognostic impact on PFS or OS. The most common (G3-G4)
haematological AE was neutropenia (12.5%). COVID pneumonia
occurred in 12.5%, bacterial or fungal pneumonia in 10%. No tumor
lysis syndromes occurred. One patient received allogenic stem cell
transplant in CR. 5 pts received a new therapy: 2 ibrutinib, 1 idelal-
isib rituximab, 1 retreated with venetoclax, and 1 received Da-
EPOCH for Richter transformation. During treatment, 7 pts died: 2
due to COVID complications, 2 for hemophagocytic lymphohistio-
cytosis (1 during rump up, 1 after 1 year of treatment), 2 for mpneu-
monia and 1 for CLL progression.

Conclusions. Despite the retrospective design and the limited pts
enrollment, our results are consistent with those of the Murano trial
and confirm the efficacy of VR treatment in real-life setting. The
study was conducted during the COVID-19 pandemic, which may
have also worsened the results. Further studies with longer follow
up are needed to confirm this preliminary data.

DP070

EVALUATION OF MRD AND IMMUNOLOGICAL ASPECTS IN
PATIENTS AFFECTED BY RELAPSED CHRONIC LYMPHOCYTIC
LEUKEMIA TREATED WITH RITUXIMAB-VENETOCLAX: 
THE “DEDALUS” EXPERIENCE

G. Tancredi, F. Facella, F. Mavilia, D. Dardanis, G. Cervetti, F. Ghio,
R. Fazzi, C. Baratè, G. Traverso, F. Ricci, V. Guerri, P. Samurri, 
E. Gaudio, S. Landi, M. Giunta F. Guerrini, C. Bono, E. Benedetti,
S. Galimberti

University of Pisa, Italy

Background. The combination of Venetoclax (Ven) with the
anti-CD20 monoclonal antibody Rituximab (R) has revolutionized
the treatment landscape for relapsed/refractory chronic lymphocytic
leukemia, with 7-year OS of 69.6%. Ven decreases naïve CD4/CD8
T cells and B cells, increases effector memory CD4+ and CD8+, and
reduces Tfh, T-regs and PD-1+ CD8+ cells.

Methods. As part of the “Dedalus” protocol, 22 patients with re-
lapsed/refractory CLL treated according to the R-Ven regimen at the
Hematology of Pisa were analysed over a total duration of 2 years.
The aim of the study was to assess the rate of negative MRD by MFC
and by NGS, and to observe the effect of Ven on the different T-cell
subsets. These analyses were performed after 1, 6, 12, and 18 months
and in case of treatment interruption.

Results. 20 patients achieved CR; 15 of them achieved MRD
negativity at the first time point; 5 were still MRD-positive but 4 of
them reached MRD-negativity later. Overall, one patient remained
MRD-positive and subsequently experienced a relapse. Another pa-
tient, MRD-negative during the first year, developed a Richter&#39;s
transformation. In all cases, the MRD results were superimposable
by MFC and NGS. In the 2 cases in PR, MCF was negative while
NGS detected the same IgH clone as at diagnosis either after 6 (3
clonal cell equivalents/106 cells) or 12 cycles (6 clonal cell equiva-
lents/106 cells). The limit of detection was 10 -4 in all assays for
MCF; the NGS reached 10 -5 in 15% of tests. The immunological
analysis documented a significant depletion of B lymphocytes oc-
curring since the early stages of treatment and persisting up to 9
months. T lymphocytes decrease early but remain stable over the
long term; the most affected is the CD4+ subpopulation, with a re-
versal of the CD4/CD8 ratio in 25% of cases. The NKs show a slight
downward trend. T naive, TCM and TEMRA in both the CD4+ and
CD8+ subpopulations remained stable, with a reduction in the ab-
solute values in accordance with the reduction in the values of the
total T lymphocytes. No correlation between T status and MRD was
observed.

Conclusions. our study confirms the efficacy of R-Ven; the data
regarding MRD are consistent with those from literature; the eventual
immunomodulating effect exerted by Ven has to be further evaluated
in larger series.

DP071
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Background. The combination of venetoclax (ven), the first-gen-
eration BCL2 inhibitor, and ibrutinib, a BTK inhibitor, has efficacy
in CLL. However, the toxicity profile of this regimen suggests a need
for a more tolerable combination of BTK and BCL2 inhibitors. Son-
rotoclax, a next-generation BCL2 inhibitor, is a more selective and
pharmacologically potent inhibitor of BCL2 than ven in biochemical
assays. Zanubrutinib, a next-generation BTK inhibitor, significantly
improved progression-free survival (PFS) and had a more tolerable
safety profile, including fewer cardiac adverse events, vs ibrutinib in
a randomized head-to-head study in patients with CLL/SLL. In a
phase 1 study in patients with treatment-naive (TN) CLL treated with
sonrotoclax + zanubrutinib, the ORR and 1-year PFS rate were
100%, and deep responses based on undetectable measurable residual
disease at <10−4 sensitivity (uMRD4) were observed. The most com-
mon grade ≥3 TEAE was neutropenia, and no tumor lysis syndrome
or cardiac toxicity was observed. The design of a phase 3 trial to
compare the efficacy of sonrotoclax + zanubrutinib vs ven + obinu-
tuzumab (obi) in patients with TN CLL is presented.

Methods. CELESTIAL-TNCLL (BGB-11417-301; NCT0607
3821) is a randomized, open-label, phase 3 study. Eligible patients
have previously untreated CLL that requires treatment per 2018
iwCLL criteria, measurable disease by CT/MRI, an ECOG perform-
ance status of 0 to 2, and adequate hematologic and organ function.
Approximately 640 patients will be randomized 1:1 to receive either
3 cycles of oral zanubrutinib monotherapy (320 mg daily) followed
by zanubrutinib + sonrotoclax or standard ven + obi for 12 cycles.
Randomization will be stratified by age (<65 vs ≥65 years) and IGHV
and del(17p)/TP53 mutation status. The primary endpoint is PFS as-
sessed by independent review committee (IRC) per 2018 iwCLL
guidelines, with modifications for treatment-related lymphocytosis
in patients with CLL. Key secondary endpoints include complete re-
sponse rate (CRR), defined as CR or CR with incomplete hematopoi-
etic recovery, assessed by IRC; rates of uMRD4 in bone marrow and
peripheral blood at the first post-treatment follow-up visit by next-
generation sequencing (clonoSEQ®); and overall survival. Other sec-
ondary endpoints include investigator (INV)-assessed PFS,
CRR-INV, uMRD4 rate by flow cytometry, ORR-IRC and -INV,
DOR-IRC and -INV, patient-reported outcomes, and safety and tol-
erability. Recruitment is ongoing.
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Introduction. Although a significant fraction of Chronic Lym-
phocytic Leukemia (CLL) is represented by patients aged over 80
years, with most of them being treated with BTK inhibitors (BTKi)
and/or Venetoclax (V), data in this specific subset of patients is lack-
ing.

Aim. To retrospectively evaluate efficacy and safety of V based
therapies in octogenarian patients with CLL and to compare them
with patients treated with BTKi.

Methods. Patients affected by CLL with age >80 years (yr) and
treated with V or BTKi based therapies between 2014 and 2023 were
retrospectively enrolled in 21 Italian centers.

Results. A total of 116 patients underwent V-based therapies
(46% V monotherapy, 39% V-rituximab and 15% V-obinutuzumab),
17% as frontline therapy. Median age at V start was 81yr (range 80-
94), 54% patients had a CIRS≥6. The median number of previous
therapies was 2 (range 0-6) and 40% patients had been previously
exposed to BTKi (peBTKi). TP53 abnormalities (TP53abn) and an
unmutated IGHV gene (U-IGHV) were documented in 28% and 54%
individuals, respectively. After a median follow up of 21 months, 2-
yr overall survival (OS) and progression-free survival (PFS) were
79% and 71%, respectively. The overall response rate (ORR) was
92%, with 33% of patients achieving a complete remission (CR).
Outcomes were worse in peBTKi (p<0.01). A total of 324 adverse
events (AE) were recorded (29% G≥3). The most common AE was
hematological toxicity (n=178) with neutropenia (G1-2 29%; G3-4
25%) having the highest incidence. Seventy-one infectious events
were described, with 37% being G≥3. Four tumor lysis syndromes
occurred (3 laboratoristic, 1 clinical). V discontinuations due to pro-
gression or death were recorded in 20% patients, whereas 7% indi-
viduals had permanent therapy suspension due to toxicity. A
comparison with a similar CLL population treated with BTKi was
made (119 patients; age range 80-87yr, U-IGHV 53%, TP53abn
32%), finding lower CR rates (BTKi ORR 90%; CR 15%) without
any difference in survival times (BTKi 2-yr OS 87%; 2-yr PFS 74%).
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Patients undergoing BTKi therapy had a lower rate of infections
(29% vs 37%, p<0.01), but the proportion of G≥3 infections was sim-
ilar (20% vs 22%). More patients discontinued BTKi due to side ef-
fects (26% vs 7%; p<0.001).

Conclusions. With the limitation of its retrospective nature, our
study provides further insights into the feasibility of V compared to
BTKi therapy in CLL patients aged >80 yr, reporting on the largest
cohort to date.

Figure 1.

Hemostasis, thrombosis, thrombocytopenia
and platelet diseases 
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ANTI-PHOSPHATIDYLSERINE/PROTHROMBIN AND 
ANTIPHOSPHOLIPID ANTIBODIES IN IMMUNE THROMBOCY-
TOPENIA: A DISTINCT CLINICAL FORM OF PRIMARY ITP 
OR A MISDIAGNOSIS OF SECONDARY ITP?

S. Camerlo1, G. Rosati1, B. Montaruli2, M. Radin3, S. Sciascia3, 
A. Morotti1

1Department of Clinical and Biological Sciences, University of Turin;
2Laboratory Analysis, A. O. Ordine Mauriziano; 3University Center
of Excellence on Nephrologic, Rheumatologic and Rare Diseases

Antiphospholipid syndrome (APS) and immune thrombocytope-
nia (ITP) are two distinct autoimmune diseases, however potentially
related. ITP can be secondary to immunological disorders, including
APS; thrombocytopenia is one of the clinical diagnostic criteria for
APS. The diagnosis of APS consists of testing for lupus anticoagulant
(LA), anti-cardiolipin (aCL), and anti-beta2-glycoprotein I (aB2GP1)
antibodies. Anti-phosphatidylserine/prothrombin (aPS/PT) antibod-
ies are aPL extra-criteria. This report examines the frequency of con-
ventional and extra-critical antiphospholipid antibodies in a cohort
of 85 ITP patients. aCL, aB2GPI and aPS/PT antibodies were de-
tected by ELISA. LA was tested with Silica Clotting Time and
dRVVT Screen and Confirm. The ITP cohort consisted of 85 patients,
67 (78.8%) were classified as having primary ITP. Out of them, 57
were tested for the presence of conventional antiphospholipid anti-
bodies (LA, aCL, and aB2GPI) and 12 (21.1%) were found to be aPL
positive. Interestingly, in the sub-cohort of patients with unclassified
ITP, 5 patients (13.5%) were positive for aPS/PT antibodies. 2 had
positivity for both conventional aPL and aPS/PT antibodies, while 3
had positivity for aPS/PT antibodies only. A re-evaluation of the clin-
ical histories of 2 patients, who tested positive for aPL, revealed that
they met the criteria for the diagnosis of APS. We compared patients
with primary ITP and aPL positivity (considering both traditional
and extra-critical aPL) with those aPL negative. A difference was ob-
served in the degree of thrombocytopenia. We considered mild
thrombocytopenia if the platelet count was 100,000-50,000/uL, mod-
erate 50,000-20,000/uL and severe<20,000/uL. APL-negative pa-
tients developed severe thrombocytopenia in 69% of cases, whereas
only 38.4% of aPL-positive patients developed severe thrombocy-
topenia. Therefore, aPL negative patients more frequently develop
more severe thrombocytopenia than aPL positive patients
(p=0.0018). aPL negative ITP patients required treatment more fre-
quently than aPL positive patients (88% vs. 70%, p=0.17) and re-
quired second-line therapy (59.65% vs. 46.15%, p=0.37).
aPL-positive patients treated with TPO-mimetics as second-line ther-
apy did not reported thrombotic events. The determination of tradi-
tional aPL and aPS/PT antibodies is of significant importance in the
diagnostic workup of ITP patients, as it allows for the identification
of a potential subgroup of patients with a distinct form of ITP.
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HIGH EFFICACY OF FOSTAMATINIB IN IMMUNE THROMBOCY-
TOPENIA PATIENTS WITH ANTI-PHOSPHOLIPID ANTIBODIES:
A REAL-LIFE MONOCENTRIC EXPERIENCE

V. Innao, A.P.M. Barbagallo, F. Lo Presti, O. Bianco, V. Leotta, 
R. D. Calogero, U. Consoli

Hematology Division - A. R. N. A. S. Garibaldi, Italy

Immune thrombocytopenia (ITP) is an immune-mediated disease
that, in some cases, can occur as part of an antiphospholipid (aPL) syn-
drome, an auto-immune disease characterized by positivity of lupus
anticoagulant (LAC), anticardiolipin antibodies (aCL) IgG/IgM, and
anti-β2 glycoprotein I antibodies (aβ2GPI). In recent years the man-
agement of ITP has involved using steroid-based therapies as first-line
treatment, followed by thrombopoietin receptor agonists (TPO-RAs)
and fostamatinib for chronic ITP (cITP). We present our experience
with Fostamatinib in 13 cITP patients, four males and nine females
with a median age of 60.3 years (range: 33-82), diagnosed with ITP
for a median of 14 years (range: 2-45) and had undergone a median of
3 lines of treatment (range: 2-9), including splenectomy for three pa-
tients. Six of thirteen patients were positive for aPL, four of these were
triple-positive, three of which had experienced a previous thromboem-
bolic event, one occurring during TPO-RA treatment. One patient was
taking anticoagulant (warfarin), one low molecular weight heparin
(LMWH) and one acetylsalicylic acid (ASA). At the start of fostama-
tinib, the median platelet count was 25,153/μL (range:5000-49000/μL).
Out of the total 13 patients, 8 (61.5%) achieved a complete response
(CR), maintaining an average dose of fostamatinib of 100 mg bid. No-
tably, all six patients with aPL had a CR, with higher platelet counts
compared to aPL-negative patients, 5 of whom showed refractory re-
sponses (38.4%), leading to treatment discontinuation after three
months. All six responsive patients continuing the treatment, and in
two cases the treatment was temporarily discontinued due to
transaminitis and increased tensive values, but these issues did not re-
occur when the treatment was restarted. There have been no recorded
thromboembolic or hemorrhagic event during fostamatinib, and all pa-
tients have maintained stable platelet counts, always > 100,000/μL,
expect for one patient with sustained platelet counts above 80,000/μL.
Our report demonstrates that it is highly effective in patients with aPL,
who, from our experience, should promptly start this treatment when
their platelet count does not allow them to continue anticoagulant ther-
apy or when they are at risk of bleeding. Furthermore, the inhibitory
effect on platelet aggregation demonstrated in in vitro experiments,
supports its use in this category of patients, which is likely to have a
positive impact on their thrombotic risk.
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TREATMENT WITH AVATROMBOPAG IN ITP PATIENTS AFTER
TREATMENT FAILURE WITH ELTROMBOPAG AND/OR ROMI-
PLOSTIM: A MULTICENTER EXPERIENCE FROM 
“RETE EMATOLOGICA PUGLIESE” (REP)

E. Rinaldi1, A. Ricco2, F.E. Laddaga4, T.M. Santeramo5, 
M.R. De Paolis6, N. Di Renzo6, G. Tarantini5, A. Guarini4, P. Musto2,3,
D. Pastore1
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tal; 2Unit of Hematology and Stem Cell Transplantation, AOUC Poli-
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Background. The thrombopoietin receptor agonists (TPO-RAs)
represent the second line in the management of immune thrombocy-
topenic purpura (ITP). Avatrombopag (AVA) is the most recently ap-
proved TPO-RA for the treatment of chronic ITP. Data describing
effectiveness of AVA following treatment failure with another TPO-
RA are limited. Aim. We report the efficacy and safety of AVA in a
real-life setting of ITP patients followed in 5 Centers of “Rete Ema-
tologica Pugliese” (REP) who are unresponsive or have lost response
to eltrombopag (ELT) and/or romiplostim (ROMI). 

Patients and Methods. We evaluated 27 patients (15 female; 12
men) with median age of 59 years (range 21-82) with
persistent/chronic ITP. At avatrombopag initiation, patients had an
ITP diagnosis for a median of 78 months (range 6-696) and had re-
ceived a median of 3 (range 2-9) prior ITP therapies, including
splenectomy (4/27 patients, 15%) and fostamatinib (7/27 patients,
26%). In particular, 25/27 patients were previously treated with ELT,
16/27 with romiplostim and 14/27 with both. 

Results. The median platelet count before AVA was 9 × 10^9/L
(range 1-41). The median duration of AVA treatment was 8 months
(range 2-25) and the median weekly dose of AVA was 280 mg (40-
280). Among the total group, 5/27 patients (19%) achieved a platelet
response (≥50 × 10^9/L) and 9/27 patients (33%) achieved a com-
plete response (≥100 × 10^9/L). Patients before treated with both
ELT and ROMI, platelet response was observed in 3/14 patients
(21%) and complete platelet response was observed in 3/14 patients
(21%). Patients before treated with fostamatinib, platelet response
was observed in 1/7 patients (14%) and complete platelet response
was observed in 2/7 patients (29%). Among splenectomized patients,
1/4 (25%) achieved complete platelet response. During treatment
with AVA, 11/27 patients (41%) were receiving concomitant ITP
medication (corticosteroids, intravenous immunoglobulin, rituximab,
methotrexate), one patient experienced liver toxicity and 2 patients
were diagnosed with non hematological malignancies (breast cancer
and liver cancer).  

Conclusions. On the basis of our observation, AVA is effective
and safe in a heavily pretreated ITP population with inadequate re-
sponse to a prior TPO-RAs.
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IMMUNE THROMBOCYTOPENIA: EFFICACY AND SAFETY ON
THE COMBINED USE OF FOSTAMATINIB AND TPO RECEPTOR
AGONIST

C. Sella1,2,3, F. Valeri1,2, C. Dainese1,2, G. Murante1,2,3, S. Bergonzi1,2,3,
A. Porreca4, B. Bruno2,3, A. Borchiellini1,2

1Regional Centre for Hemorrhagic and Thrombotic Diseases, AOU
Città della Salute e della Scienza; 2Division of Hematology, AOU
Città della Salute e della Scienza and University of Turin; 3Depart-
ment of Molecular Biotechnology and Health Sciences, University
of Turin; 4Laboratory of biostatistics, Department of Medical, Oral
and Biotechnologies Science, University of Chieti-Pescara, Italy

Background and aims. The treatment for immune thrombocy-
topenia (ITP) has expanded in recent years. For second line of treat-
ment, clinicians have at their disposal thrombopoietin receptor
agonist (TPOra) and fostamatinib (FOS). The last one was approved
by EMA in Jan 2020 for the treatment of adults with chronic ITP
with insufficient response to previous treatments. However, data sup-
porting safety and efficacy of this clinical practice are actually lack-
ing.

Methods. Data of patients (pts) treated with FOS associated with
TPOra between Jan 2022 and Apr 2024 was retrospectively collected
and analyzed. Response (R) and complete response (CR) was defined
as in the FIT study.
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Results. 15 pts have received FOS in our Center, in 8 pts FOS
was used with TPOra (ELT in 5 pts, ROM in 2 pts and AVA in 1 pts)
in order to stop the last one after tapering period. 50% were women
and mean age was 61 years (range 86-20). 3 pts are suffering from
hypertension, 1 had ischemic stroke in 2020, 2 have a thromboem-
bolism history and 1 had peripheral artery disease. 2/8 pts were on
antiplatelet therapy (tp) and 1/8 on direct oral anticoagulant. 5 pts
started FOS for loss of response to TPOra, 1 pts for elevated throm-
botic risk and 2 pts for both conditions. At the start of FOS, median
previous tp for ITP was 2.5, 1 pts was splenectomized; all pts had
been exposed to at least one TPOra, 25% to rituximab and 12% to
vincristine. Median exposure to TPOra before starting FOS was 28
months (range 4-106). Mean platelet count was 18.000 (pts with loss
of response) and median ITP duration was 11 years (range 1-30).
After starting FOS 3 pts needed 1 rescue tp, median time to R was 6
days for 7 pts (1 pts have not reached R) and median time to CR was
8 days for 6 pts (2 pts have not reached CR). Four pts start TPOra
decalage; 1 of them discontinued TPOra in CR, 3 pts not discontin-
ued TPOra because loss of response. One pts stopped FOS for un-
controlled hypertension. The median follow-up time undergoing FOS
plus TPOra was 71,5 days (range 587-27). 2 pts experienced diarrhea,
nor transaminitis neither thrombotic events were observed.

Conclusions. In our experience combination of TPOra plus FOS
has showed to be effective and safe both in relapse and increased
thrombotic risk setting. A shorter time to response was observed than
in the FIT study, which could be explained by the synergy of TPOra
and FOS. Certainly, there is a need for these results to be validated
by larger case series and studies.
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ROLE OF PREEMPTIVE RITUXIMAB IN THROMBOCYTOPENIC
THROMBOTIC PURPURA PATIENTS TREATED IN REAL LIFE
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G. Caocci

Hematology Unit, Businco Hospital, Department of Medical Sci-
ences and Public Health, University of Cagliari, Italy

Immune-mediated thrombotic thrombocytopenic purpura (iTTP)
is an acute disease with a high risk of mortality. The cornerstone of
life-saving therapy in iTTP has been therapeutic plasma exchange
(TPE) combined with immunomodulatory strategies. Caplacizumab
has resulted in a significantly faster iTTP recovery with a generally
safe profile. However, high rates of relapses may occur and the in-
troduction of Rituximab has represented the second breakthrough in
iTTP management. Rituximab has been proposed as part of a first-
line strategy for patients with unfavorable outcomes, but most pa-
tients received it during a relapse of the disease. This study analyzed
the effectiveness of Rituximab as a first-line or preemptive treatment
to prevent iTTP relapse in a real-life cohort of patients. From August
2014 to January 2024, we analyzed data from 41 iTTP patients
treated with Rituximab at the Hematology Unit, Ospedale Businco
Cagliari (table 1). Among them, 17 (41,5%) underwent Rituximab
as first-line or preemptive use (if Adamts13 <10% after first-line
treatment) and 24 (58,5%) at the relapse. The median follow-up was
71 months (range 2-146) for the first group and 124 months (range
3-379) for the second group. Overall, 17 (41,5%) patients received
rituximab as the first line of therapy or preemptive, 24 (58,5%) in
the relapse course. The mean age at diagnosis was 39 years (18-58)
in the first group and 37 years (17-56) in the second group. The me-
dian TPE sessions ranged from 11.31 to 7.91 between the two groups,
with hospitalization lasting from 15.5 to 13.4 days. Concomitant
treatment with Caplacizumab was administered to 5 and 17 patients,
respectively. There were 3 cases (17.6%) of hematological relapse

in the preemptive group, compared to 18 cases (75%) in the relapse
group, p <0,001. The 120-month relapse-free survival was 100% vs
25.4% ± 19.9, p=0.01. There were 6 adverse events in the relapse
group (metrorrhagia, epistaxis, arthromyalgia, and chest pain), while
only 1 event (mild left ventricular dysfunction with impaired repo-
larization) occurred in the preemptive group. The mean follow-up of
retreated patients was 55 months in the first group versus 37 months
in the second group, p=ns.In conclusion, our results showed that the
early use of Rituximab has a safe profile and is effective in reducing
episodes of hematologic recurrence of iTTP.

Table 1.
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FOSTAMTINIB IN POLYMORBID CARDIOVASCULAR PA-
TIENTS: WHEN AND WHOM? A MONOCENTRIC REAL LIFE 
EXPERIENCE
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1Hematology Unit, Careggi University Hospital; 2Center for Inno-
vation and Research in Myeloproliferative Neoplasms, Hematology
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Introduction. Fostamatinib(FST) is a SYK inhibitor used as a
second-line therapy for chronic ITP.Its mechanism of action, which
is based on blocking autoab-mediated plt phagocytosis rather than
supporting thrombopoietin-driven plt production, makes it a candi-
date not only in cases of non-response to TPO receptor agonists
(TPOra) but also in pts with multiple comorbidities, where secondary
thrombocytosis should be avoided.This calls for research from the
early stages of treatment to develop tailored therapies aimed at re-
ducing polypharmacy and the risk of multi-refractoriness.We report
our real-life experience in FST managing

Patients and Methods. We analyzed 22 ITP patients (5M &17
F) with a median age at diagnosis of 45 yo(12-87).14 patients had
CV comorbidities, with 5 having more than 2 risk factors, and 3 had
already experienced thrombotic events. Pts had been exposed to a
median of 3 lines of therapy (1-10) before starting FST; TPOra were
administered in 82% of patients. Only 4 patients did not receive
TPOra therapy before (2 in the 3L after rituximab, 2 in the 2L). The
median age at the start of FST therapy was 63.5 yo(24-87).The main
reason for starting therapy was loss of response or non-response to
previous lines(14 pts).In 4 patients, we chose FST due to its suitabil-
ity for their thrombotic history (2 heart attacks, 1 arteriopathy, 1 ve-
nous thrombosis).Pts achieved responses:7 CR, 4 R and 8 NR. 7 pts
had been exposed to 4L+, with a median maintenance of response
of 73 d(32-525); in the others it was 88 d(9-98). Median time to re-
sponse was 15 d(9-98).Pts not exposed to TPOra achieved R/RC. No
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CV events occurred during treatment. Out of the total, 13 pts were
still on treatment.

Discussion. There was no significant difference in the mainte-
nance of response between pts with multiple exposures and those
who received it earlier in their treatment history.However, those
TPOra naive who received FST as the 2L or 3L achieved a deeper
and slightly faster response (13d); one achieved such an good re-
sponse that discontinuation was possible.Pts who had major cv
events maintained a safer profile without any new episodes.CV risk
factors/episodes did not interfere with the action of FST in restoring
plt count.

Conclusion. Our small-scale data provides insights into the place
FST could occupy in the decision-making algorithm. Its primarily
destruction-modulating action could leave an open position for ear-
lier lines of therapy, favoring pts with multiple comorbidities.

Table 1.
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CHARACTERIZATION OF PATIENTS WITH IMMUNE THROMBO-
CYTOPENIA (ITP) AND MULTIPLE REFRACTORINESS IN THE
AGE OF NEW TARGETED DRUGS: A SINGLE CENTER 
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U. O. Ematologia ASST Fatebenefratelli Sacco, Polo Didattico Uni-
versità degli Studi di Milano, Italy

Background. Different targeted drugs in ITP contribute to in-
crease overall response (OR) rate, but some patients (pts) are able to
keep a R only taking a chronic long term or combination treatment
(tx), showing refractoriness (REF) to many single agents. Recently
a new definition of REF in ITP was given: “persistence of low plt
counts despite appropriate use of all conventional tx deemed safe for
the specific patient, regardless of hemorrhagic manifestations”
(Vianelli et al., 2022). Aim: To describe a real world case series of
ITP pts looking specifically at REF. Method: Retrospective data of
ITP pts from hospital charts, describing single and combination tx,
R and adverse events (AE). 

Results. 109 adult pts (F= 67), median age 47 yrs (2-89) at diag-
nosis (dx). 16 (14,6%) had first dx at age<18. 50.4% had at least 1
comorbidity at dx, [dystyroidism (8), cardiovascular risk factors (20),
previous vascular events (3), other autoimmune conditions (12), pre-
vious cancer (3) or HCV/HIV infectious (2), chronic neurological
(4) or lung diseases (3)]. Splenectomy (S) was performed in 13 pts
(11.9%) at a median age of 30 yrs (10-64), after a median time of 3
yrs (1-28) from dx. Of these, 7 had complete R (CR), 3 R and 3 No
R. 2/7 pts with CR had a relapse (1 case during pregnancy) after 4
and 30 yrs respectively. All 3 splenectomized pts with a R eventually
relapsed after a mean of 3 months in all but 1 who relapsed after 7
yrs. Overall 36.6% has received only first line of tx, and 19.2% more
than 2 lines (3-12). About targeted drugs, 35.7% received a TPO-RA
but not fostamatinib (FS), 2.7% received FS but not a TPO-RA and
7.3% had received at least one TPO-RA and subsequently FS. 11%
showed REF following Vianelli’ s definition and they are receiving
an ongoing combo tx (Table 1). 4 had S and the others showed an
older age at dx (median 67 yrs, 30-82) than the entire population even

if not statistically significant (p= 0.065). 49.5% of pts actually re-
ceive ongoing tx with an OR of 92.5% (CR 68,5%, R 24,1%). AEs
were mainly bleeding (WHO >2 in 6 pts), need of hospitalization (7
pts), transfusion of plt or red blood cells (6) due to bleeding or per-
sistent very low plt count (< 10 x109/L). 

Conclusions. Despite the high rate of OR, a number of ITP pts
showed strong REF, need chronic ongoing tx or a combo chronic tx.
Better knowledge of biological and clinic characteristics of the pts,
and tailored treatment are strongly required to limit chronicity and
hopefully REF.

Table 1.
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ACQUIRED HEMOPHILIA A (AHA): A SINGLE CENTRE 
EXPERIENCE ON 38 CONSECUTIVE PATIENTS
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D. Bruno1, M. Di Ianni1,2

1Hematology Unit, S. Spirito Hospital; 2Department of Medicine and
Aging Sciences, University of Chieti-Pescara, Italy

Background. Acquired hemophilia A (AHA) is a rare bleeding
disorder occurring in subjects without family or previous personal
history of bleeding; it is associated with the onset of autoantibodies
neutralizing self-FVIII (inhibitors). Despite clinical picture may
range from asymptomatic patients to life-threatening hemorrhages,
common presentations are extensive soft-tissue bleeding. Although
in most cases AHA is idiopathic, an underlying triggering condition
(malignancy, puerperium or autoimmune disease) has to be ruled out.
Management includes hemostatic agents, treatment of underlying
pathology and immunosuppressants. 

Methods. This single centre retrospective study included n 38
consecutive patients with AHA managed at our Centre over a period
of 24 years. Diagnosis of AHA was based on a recent onset of bleed-
ing and/or a prolonged PTT and reduced FVIII levels. Inhibitor test-
ing was performed at our internal Hemostasis Laboratory with
mixing test, after incubation for 2 h; FVIII levels and inhibitor titre
were determined using the one stage assay and Nijmegen-Bethesda
method, respectively. An associated condition was detected in 45%,
all the other cases were idiopathic. Patients were treated according
to current recommendations. 

Results. An acute bleeding was reported at diagnosis in 95%;
mucocutaneous or muscle bleeding represented the onset of disease
in half cases. A minority of bleeding patients had a life-threatening
hemorrhage (CNS in 5%, gastrointestinal in 10%, haemoperitoneum
in only 1 patient). With regard to inhibitor eradication, a complete
remission was obtained in 79% (n =30) after first line treatment (oral
prednisone 1 mg/kg/die +/- cyclophosphamyde 2 mg/kg/die) and 1
patient obtained PR. In this subgroup, relapse rate was 16% (n=5).
At relapse n 4 patients obtained CR to second line treatment (ritux-
imab 375 mg/mq on days 1,8,15,22 in most cases). 1 patients did not
respond to salvage treatment but died for acute renal failure. Among
the refractory cases to first line therapy (n=7), 3 patients died (only
1 died due to AHA), 3 patients achieved CR after two or more lines
of treatment. 1 patient with coexistent indolent lymphoma achieved
only short lived responses, though he did not show any hemorrhage.
At the end of our analysis 19 patients result lost at follow up or died.
73% of them (n=14) were on CR at last follow up visit. Overall sur-
vival after a median follow- up of 45 months in our retrospective co-
hort is represented in Figure 1.

Figure 1.
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THROMBOEMBOLISM PROPHYLAXIS WITH LONG-TERM 
REDUCED-DOSE DOAC IN CANCER PATIENTS: 
SINGLE-CENTER EXPERIENCE
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A. Porreca4, B. Bruno2,3, A. Borchiellini1,2
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Città della Salute e della Scienza and University of Turin; 3Depart-
ment of Molecular Biotechnology and Health Sciences, University
of Turin; 4Laboratory of biostatistics, Department of Medical, Oral
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Background. Risk of venous thromboembolism (VTE) is 4 to
6-fold increase in cancer patients (pts). For these pts guidelines sug-
gest long-term anticoagulation for secondary prophylaxis using low
molecular weight heparin (LMWH), dicumarolics or direct oral an-
ticoagulants (DOAC). Retrospective studies and randomized trials
showing that DOAC appears to be as effective and safe as LMWH,
also in long term utilization, in the treatment of VTE in cancer pts
are published. In contrast, fewer data are available for secondary pro-
phylaxis in cancer pts using reduced-dose DOAC. 

Methods. Data on an oncological subgroup of pts with VTE his-
tory treated in secondary prophylaxis with reduced-dose DOAC (rd-
DOAC) between April 2017 and March 2024 was retrospectively
collected and analyzed. 

Table 1.

Results. A total of 110 oncological pts were treated with rd-
DOAC in secondary prophylaxis; 70 received rivaroxaban 10mg/d
(R group; Rg) and 40 received apixaban 2.5mg BID (A group; Ag).
Median observation period in rdDOAC was 26.6 months (m) in Ag
and 17.6m in Rg. Characteristics of population are summarized in
Table 1. Central venous catheter-related thrombosis was first VTE
event in 13/110 pts. During rdDOAC 9 pts had a VTE event; 4 pts
(10.5%) in the Ag and 5 pts (7.14%) in the Rg. 7/9 had an additional
thrombotic risk factor. Recurrence was observed in pts with colorec-
tal carcinoma (2), hematological malignancies (2), breast cancer (2),
astrocytoma (1), prostate adenocarcinoma (1) and carcinoma of the
oropharynx (1). The median duration of prophylaxis at time of event
was 13m (IQR 10,5-18,5) in the Ag and 12m (IQR 11-28) in the Rg.
At 12 months, 6.7% of pts in Ag and 6.5% in Rg experienced a VTE

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 5 10 15 20 25
years

Overall Survival

 

 

 

!

   Apixaban (A)     Rivaroxaban (R)  p.overall 

    N=40        N=70               

Age at last VTE (years) 71.6 67.5 0.067 

Male 26 (65.0%) 32 (45.7%)  

BMI > 30 1 (2.50%) 6 (8.57%) 0.419 

Mean number of previously TEV  0.75 0.63 0.498 

Follow-up in rdDOAC (months) 26.6 17.6  

Thrombophilia 9 (22.5%) 7 (10.0%)  

Median time in full dose anticoagulation before rdDOAC 
(months) 18.0 21.0 0.544 

Bleeding during rdDOAC 3 (8.11%) 8 (11.4%) 0.744 

Median time in rdDOAC at bleeding event (months) 16.3 18.0 0.885 

VTE events in rdDOAC 4 (10.5%) 5 (7.14%) 0.717 

Median time in rdDOAC at TEV event (months) 13 12 0.019 

Status at last Follow-up visit:                          

    Alive 29 (72.5%)  52 (74.3%)   

    Death 11 (27.5%)  17 (24.3%)            

    Lost at follow-up  0 (0.00%)   1 (1.43%)            
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event. During rdDOAC 11 pts had a hemorrhagic event; 3 pts
(8.11%) in the Ag and 8 pts (11.4%) in the Rg. 6/11 pts had an addi-
tional hemorrhagic risk factor. Neither major bleeding was recorded
nor discontinuation of therapy was needed. 

Conclusions. In our experience the use of DOAC at reduced
dosage in order to prevent recurrence of VTE in cancer pts has been
shown to be safe and effective without significant difference between
the two drugs. Our cohort shows a comparable recurrence rate of
VTE than in studies of full-dose DOACs in cancer patients (equal
VTE recurrence rate between Ag and Rg) with lower risk of bleeding
and longer follow-up available.
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LONG TERM USE OF CAPLACIZUMAB IN IMMUNE-MEDIATED
THROMBOTIC THROMBOCYTOPENIC PURPURA

S. Bergonzi1,2,3, G. Murante1,2,3, C. Sella1,2,3, F. Valeri1,2, C. Dainese1,2,
A. Valpreda4, M. Massaia5, D. Grimaldi5, R. Pastorino1,3, A. Porreca6,
B. Bruno2,3, A. Borchiellini1,2

1Regional Centre for Hemorrhagic and Thrombotic Diseases, AOU
Città della Salute e della Scienza; 2Division of Hematology, AOU
Città della Salute e della Scienza, University of Turin; 3Department
of Molecular Biotechnology and Health Sciences, University of
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e della Scienza, University of Turin; 5Hematology Unit, Santa Croce
e Carle Hospital; 6Department of Medical, Oral and Biotechnologies
Science, University of Chieti-Pescara, Italy

Background. Immune-mediated Thrombotic Thrombocytopenic
Purpura (iTTP) is a hematological emergency due to a ADAMTS13
deficiency and anti-ADAMTS13 antibodies. The gold standard of
treatment is plasma exchange, immunosuppression and Capla-
cizumab (CPL). Phase 2 and 3 studies have shown that CPL signifi-
cantly reduces time to platelet count normalization and rate of
refractoriness, recurrences and death during treatment. CPL is gen-
erally administered until ADAMTS13 activity is restored, however
the data sheet reports treatment times up to 65 days. No reports on
safety and efficacy are available for longer treatment.

Methods. Data on 12 patients (pts) affected by iTTP, followed
at the Hematology Department of Molinette Hospital in Turin and
Santa Croce e Carle Hospital in Cuneo between 2021 and 2024, was
retrospectively collected and analyzed. Pts were divided in Short-
Term group (STg) if they had received CPL<65 days (5 pts) and in
Long-Term group (LTg) if they had received CPL > 65 days (7 pts).

Results. 9/12 pts were treated with CPL for a first episode of
iPTT, 3/12 were treated for a iPTT relapse (they hadn’t received CPL
before). Characteristics of pts are summarized in Table 1. In two LTg
pts, CPL had been discontinued early but due to failure to maintain
clinical remission was reintroduced after few days, therefore total
days were counted. To date, two pts in the LTg have not reached drug
interruption. In the STg, bleeding events (BE) were hematoma at
coaxial catheter implantation and melena with anemia (major bleed-
ing). In the LTg, in the first 2 months of CPL, BE were nosebleed,
ecchymosis at the injection site and small spontaneous ecchymosis,
while after 2 months of CPL were nosebleed, ecchymosis at the in-
jection site and an episode of metrorrhagia. No further effects on
clinical efficacy possibly linked to the presence of neutralizing anti-
body (ADA) were noted in LTg.

Conclusions. In our cohort, CPL shows to be effective and safe
even when used for > 65 days. With the limitation of low sample
size, at diagnosis LTg has platelets count and hemoglobin levels
lower than STg although not significantly, further ADAMTS13 in-
hibitor title is significantly higher in LTg than in STg as well as the
Rituximab use. CPL has changed the treatment paradigm; criteria are

therefore needed to improve the natural history of the disease, to per-
sonalize therapy and to obtain the best cost-effective solution.

Table 1.
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SYK INHIBITION WITH FOSTAMATINIB IN REFRACTORY
THROMBOTIC THROMBOCYTOPENIC PURPURA (R-TTP):
FIRST CASE DESCRIPTION AND REVIEW OF THE LITERATURE
ON IMMUNOSUPPRESSION IN R-TTP

M. Carpenedo1, V. Mancini2, A. Di Prima1, F. De Gregorio1, V. Rossi1,
G. Inghilleri1

1U.O. Ematologia e SIMT, ASST Fatebenefratelli -Sacco, Ospedale
L. Sacco Polo Didattico Università Degli Studi Di Milano; 2U.O.
Ematologia Ospedali Riuniti Ancona, Italy

Background.  Patients with Immune Thrombotic Thrombocy-
topenic Purpura (iTTP) have an expected relapse rate of 40% at 4
yrs. Recent guidelines suggested to consider pre emptive therapy in
patients with ADAMTS13 (A13) activity<20% to prevent clinical
relapse. Data on immunosuppression (IST) with rituximab (RTX),
bortezomib (B), daratumumab (D) or Cyclosporin (Cya) given to
treat relapsed/refractory (R/R) iTTP have been published so far. Fos-
tamatinib (F) is a recently approved SYK inhibitor for chronic im-
mune thrombocytopenia studied also in arthritis rheumatoid and
GvHD due to its effect abrogating the B-cell receptor signaling path-
way, but it has never been used in iTTP. 

Aim. To describe a multirefractory TTP (rTTP) patient treated
with F as pre emptive therapy and to review the published data on
IST for R/R TTP. 

Method.  The patient gave a written informed consent to use F
as off label therapy and to describe the efficacy and safety data.
Moreover, a search of literature was performed on rTTP treatment.

Results. A 44 yrs female was previously treated with PEX and

Table 1. Patient’s Characteristics

¹cyclophosphamide and/or bortezomib
BU/ml: Bethesda Unit/milliliters; IU/ml: International Unit/milliliters; Plt: platelet count; µl: microliter; Hb:
hemoglobin; g/dl: gram/deciliter; LDH: Lactate Dehydrogenase; IU/l: International Units/liter; PEX: plasma
exchange; RTX: Rituximab.

Short Term group Long Term group P. overall

Age at diagnosis
(years)

67.0 [62.0;70.0] 43.0 [37.5;56.5] 0.028

Gender Male 0 (0.00%)
Female 5 (100%)

Male 2 (28.6%)
Female 5 (71.4%)

0.470

Days in Caplacizumab 32.0 [30.0;32.0] 109 [85.5;146] 0.004

ADAMTS13 inhibitor at
diagnosis (BU/ml)

23.0 [17.0;51.0] 100 [80.0;122] 0.015

ADAMTS13 activity at
diagnosis (IU/ml)

0.01 [0.01;0.01] 0.01 [0.01;0.02] 0.428

Plt at diagnosis (/µl) 18000 [9000;51000] 10000 [8500;13000] 0.414

Hb at diagnosis (g/dl) 8.90 [7.60;9.50] 7.70 [6.95;8.15] 0.255

LDH at diagnosis (IU/l) 1019 [590;2013] 1468 [1394;2558] 0.372

PEX number 4.00 [4.00;4.00] 5.00 [4.50;5.50] 0.059

Administration of RTX Yes 2 (40.0%)
No 3 (60.0%)

Yes 7 (100%)
No 0 (0.00%)

0.045

Additional therapy¹ Yes 0 (0.00%)
No 5 (100%)

Yes 2 (28.6%)
No 5 (71.4%)

0.470

All bleeding Yes 2 (40.0%)
No 3 (60.0%)

Yes 5 (71.4%)
No 2 (28.6%)

0.558

Major bleeding Yes 1 (20.0%)
No 4 (80.0%)

Yes 0 (0.00%)
No 7 (100.0%)
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steroid at first episode of TTP at the age of 28. Afterwards she had 9
episodes of A13 relapses (Figure 1), 2 with clinical symptoms. She
received 6 courses of RTX, azathioprine, one cycle of B and 3 course
of D. A NGS panel confirmed she has not a genetic deficiency of
A13. Off label use of F for persistent A13 deficiency was approved
by our hospital Ethical Committee, starting with 100 mg bid and in-
creased at 150 bid after 4 weeks. After 13 weeks of treatment, A13
levels increased and anti-A13 Ab decreased concomitantly (Fig 1).
A mild diarrhea (CTCAE G2) was managed with supportive care
(probiotics and loperamide). This is the first description of immune
modulation with SYK inhibition in rTTP. Hundreds cases of iTTP
patients treated with RTX have been published so far, demonstrating
a lower rate of relapse than not treated patients. 12 publications de-
scribed treatment of rTTP with therapy other than RTX, all were case
reports or case series (Table 1): 6 with CyA, 1 with azathioprine, 3
with bortezomib, 2 with daratumumab, stating an OR variable be-
tween 33 to 100%. All these studies had high bias for selection and
reporting. 

Conclusion. SYK inhibition with F seems to play a role in im-
mune modulation in this multirefractory TTP patient. Published data
about rTTP showed a variable efficacy of different immunosuppres-
sant therapy. Well designed clinical studies addressing this topic are
urgent needed.

Figure 1 and Table 1.

Chronic myeloid leukemia and cytogenetic
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EFFICACY AND SAFETY OF PONATINIB TREATMENT IN 
PATIENTS AGED >60 YEARS RESISTANT/INTOLERANT 
TO PREVIOUS TYROSINE-KINASE INHIBITORS
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Few data are available on the use of ponatinib in older patients
This retrospective study sheds light on the efficacy and tolerability
of ponatinib in CML older patients and those with cardiovascular
complications, a population for which data are limited. The findings
indicate that despite baseline comorbidities and cardiovascular risks,
ponatinib demonstrated promising results in terms of molecular re-
sponse and tolerability. Data of 17 CML elderly pts were collected
from 8 Italian hematological centers. The median age at the onset of
ponatinib was 70 years (range 61-77), Most had co-morbidities at
baseline (16/17), 15/17 with pre-existing cardiovascular risk (essen-
tial hypertension, diabetes, dyslipidemia, carotid stenosis, atrial fib-
rillation); 4 patients had previous diagnosed ischemic heart disease.
Charlson Comorbidity Index (CCI) calculated at baseline was pre-
dominantly between 3 and 5. Patients had previous exposure to mul-
tiple TKIs, with a median of 2 prior lines of therapy, suggesting a
population with advanced disease and prior treatment failures. 10 pts
were resistant, 7 were intolerant; 3 pts showed mutations, only one
was T315I. It’s noteworthy that 53% of patients started ponatinib at
a low dose of 15 mg per day, which could be a strategy to manage
potential adverse events, especially in older or high-risk patients. We
observed a cumulative incidence of molecular response of 53% at a
median time of 8 months of ponatinib treatment, with 4 out of 17 pa-
tients achieving a deep response. This indicates that ponatinib has
the potential to induce significant molecular responses in this chal-
lenging patient population. Adverse events were mild (PE, dermatitis,
cytopenia), with only one CV event recorded. Long term follow-up
data are valuable for assessing both efficacy and safety outcomes. At
a median follow-up of 42 months, nearly half of the patients (9/17)
continued ponatinib treatment, with some at a reduced dose, suggest-
ing that ponatinib was generally well-tolerated over an extended pe-
riod. 4 pts died (2 BP, 1 acute renal failure, 1 CV side effect).
Importantly, only one cardiovascular event was recorded during the
follow-up period, indicating that ponatinib therapy did not signifi-
cantly exacerbate cardiovascular complications in this cohort. Over-
all, despite the small sample size and retrospective nature of the
study, these findings provide valuable insights into the use of pona-
tinib in older patients with cardiovascular complications, highlighting
its efficacy and tolerability in this challenging population.
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ROLE OF GUT MICROBIOTA IN DEFINING THE CLINICAL OUT-
COMES OF PATIENTS WITH CHRONIC MYELOID LEUKEMIA

C. Fava1, S. Grano2, V. Bonuomo1, P. Berchialla1, A. Visconti1, F. Di
Pierro3, M. Geuna4, S. De Luca5, G. Rizzo5, B. Colitti6, D. Cilloni1.

1Dipartimento di Scienze Cliniche e Biologiche - Università di
Torino; 2Dipartimento di Biotecnologie Molecolari e Scienze per la
Salute - Università di Torino; 3Dipartimento di Medicina e Chirurgia
- Università dell’Insubria; 4AO Ordine Mauriziano di Torino; 5Links
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Backgroud. Philadelphia-positive Chronic Myeloid Leukemia
(CML) treatment is based on tyrosine-kinase inhibitors (TKIs). In
recent years, the human gut microbiome (GM) has acquired increas-
ing importance in human health and disease. The GM can be altered
by several factors, such as dietary changes, disease status and med-
ications. However, there is no literature on the effects of GM on CML
outcomes. By bridging this gap, this project aims to identify a mi-
crobial signature associated with a higher probability of achieving
and maintaining deep molecular response (DMR).

Methods. We enrolled patients with a diagnosis of Ph+CML,
treated with any TKIs in any line; patients in treatment-free remission
(TFR) were also included. In addition to routine examinations, we
tested plasma inflammatory indices, markers of autoimmunity, as-
sayed trimethylamine n-oxidase (TMAO), diaminoxidase (DAO),
serum zonulin and fecal calprotectin. Phylum GM composition was
assessed through 16S rRNA gene amplicon data. Moreover, we
measured by flow cytometry the distribution of cellular lines in-
volved in adaptive and innate immunity to evaluate patients immuno-
logical state. We employed the HDBSCAN algorithm to cluster
patients based on their GM composition. Subsequently, we applied
a Bayesian logistic regression model to evaluate the relationship be-
tween clusters and DMR.

Figure 1.

Results. Our analyses of the GM composition identified two
groups of patients (Cluster 1, N=10;Cluster 2, N=23), with 13 pa-
tients not assigned to any cluster. Patients in Cluster 1, who were
more likely to have a DMR, had more Firmicutes (p=0,055), Tener-
icutes (p=0.005) and Verrucomicrobia (p=0.028). They also had
fewer concomitant therapies (p=0.013) compared with Cluster 2,
which was characterized by a higher prevalence of Bacterioidetes
(p=0.013) and by a more frequent acquisition of side effects during
treatment. By testing all the selected cell lines and comparing their
distributions, we found that % of CD8+ Central Memory Tcells and
of Mature NK were statistically significantly higher (p<0.05) in Clus-
ter 1. (Figure 1)

Conclusions. Given the substantial impact of the immune system
in tumor surveillance and the established effect of the GM on im-
mune activity, it’s logical to suggest that microbiota contributes to
attaining and maintaining DMR. This is the first study exploring the
role of the GM on CML outcomes.
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DIFFERENT BCR:ABL1 TRANSCRIPT LEVELS @ 3 AND 6
MONTHS MIGHT BE USEFUL IN IDENTIFYING WARNING/
RESISTANT CML PATIENTS WHEN USING 2G-TKIS 
AS FRONTLINE TREATMENT
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resi”, University of Messina; 2Department of Clinical and Experi-
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Current ELN recommendations suggest the achievement of a
BCR::ABL1IS transcript level ≤10% at 3 months as mandatory for
optimal response to initial TKIs-therapy. Nevertheless, this cut-off
level was made equal for both 1G- and 2G-TKIs. Therefore, no mo-
lecular data at 3 and 6 months, with the exception of Marin D. et al.
findings (Blood 2012), may help to identify those CML patients (pts)
treated frontline with 2G-TKIs who both might have a low probabil-
ity of achieving an optimal response and be candidates for a 3G-TKIs
treatment. With this aim we investigated at diagnosis 104 CP-CML
pts, evaluated in two hematological centers, who received 2G-TKIs
as frontline therapy at standard dose. Clinical and molecular features
are depicted in Table 1.

Table 1.

All 104 pts received 2G-TKI as firstline therapy and all had a
valid sample for quantitative RT-PCR for BCR::ABL1IS analysis.
CML pts were monitored for molecular response (MR) in the same
laboratory according to ELN 2020. Our findings showed a median
BCR::ABL1IS transcript level of 109,8% at diagnosis. CML pts were
then stratified according to their MR to treatment. At 3 months

 

Patients (N)  104 
Sex (M/F)  58/46 
Age (median, years)  50.3 
Sokal risk Low 

Intermediate 
High 
missing 

40 
41 
18 
5 

ELTS score Low 
Intermediate 
High 
missing 

62 
28 
8 
6 

Hb (median, g/dl)  11.5 
WBC x 109/l(median)  150,0 
PLT x 109/L (median)  492,3 
Ph-positive (%)  100 
Complex Kariotype and ACA (N)  13/104 
Transcript Type e13a2 (b2a2) 

e14a2 (b3a2) 
e1a2 (p190) 

49 
54 
1 

Frontline 2G-TKI DAS 
NIL 
BOS 

32 
70 
2 
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86/104 pts achieved an optimal response (OP: BCR::ABL1IS ≤10%)
with a median BCR::ABL1IS level of 1,65%, whereas 18/104 dis-
played a warning/failure (W/F: BCR::ABL1IS ≥10%) feature with
a BCR::ABL1IS level of 25,38%. At 6 months 81/104 showed an
OP (BCR::ABL1IS ≤1%) with a median BCR::ABL1IS level of
0,2%, 12/104 had a W (BCR::ABL1IS >1-10%) with a median
BCR::ABL1IS level of 3,2%, 5/104 had a F (BCR::ABL1IS >10%)
with a median BCR::ABL1IS level of 23,1%, 6/104 not reached the
follow-up. Data correlations and receiver operating characteristic
curves will be also presented. In conclusion, these results are con-
sistent with those of Marin D. et al, are significantly different from
those reported for 1G-TKI and highlight the need to revise the front-
line MR kinetics of 2G-TKIs in the light of the possible sequential
use of 3G-TKIs.
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IN A REAL WORD POPULATION OF RESISTANT OR INTOLE-
RANT CHRONIC MYELOID LEUKEMIA PATIENTS.

M. Annunziata1, B. Martino2, F. Muriano3, M. Santoro4, G. Butera4,
M. Pizzuti5, M. Di Perna6, M. Iovine7, G. De Santis8, Mt. Buonanno9,
O. Mulas10, G. Caocci10, F. Stagno11, L. Luciano3.

1Hematology unit, San Giuseppe Moscati hospital; 2Hematology
Azienda Ospedaliera “Bianchi-Melacrino-Morelli”; 3Hematology
unit Federico II University; 4Hematology unit Policlinico P. Giac-
cone; 5Hematology Ospedale San Carlo; 6UO Oncoematologia Os-
pedale Andrea Tortora; 7UOC hematology AORN sant’Anna e San
Sebastiano; 8Hematology San Giuseppe Moscati Hospital; 9UOC di
Ematologia e Trapianti di cellule staminali emopoietiche AOU San
Giovanni di Dio e Ruggi D’Aragona; 10SC Ematologia e Centro
Trapianto di Midollo Osseo, Ospedale Businco; 11U. O. C. Hematol-
ogy ospedale Policlinico Gaetano Martino, Italy

The third generation TKI ponatinib was approved for chronic
myeloid leukemia (CML) in chronic, accelerated or blast phase, re-
sistant or intolerant to II gen TKIs and for whom subsequent treat-
ment with imatinib it is not clinically appropriate; or in which the
T315I mutation has been identified. The aim of our study was to as-
sess the durable efficacy and safety profile of ponatinib in a retro-
spective analysis of a real-word cohort of 67 patients with
resistant/refractory or intolerant CML from 12 Italian Hematological
Institution. 67 patients were analyzed (median age 52 years [range
23-77], 47 male, 63 CP, 4 AP). Majority of patients, showed low/ in-
termediate ELTS score, The Score2, calculated in patients >40y or
<=70y without preexisting CV risk, was high in 20 pts. The switch
to ponatinib was due in 50 pts to resistance, in 17 to intoleranc;.27
pts received ponatinib in second line,19 in third line and 14 ≥4 line.
Last TKI before starting ponatinib was: dasatinib 34 ( %), nilotinib
17 ( %), bosutinib 1 (7.5%), imatinib 4 (6.7%). Of 67 evaluated pa-
tients, 5 (7 %) had the T315I mutation whereas 11 (16 %) had other
ABL1 mutations. Ponatinib starting doses were 45mg (37%), 30mg
(28%) or 15mg (23%). At baseline, 22 (33%) patients had less than
CCyR and 45 (67%) were in CCyR or better. At median follow-up
of 52 mo, 10/67 (15%) evaluable patients were in CHR or less only;
13/67 (19%) achieved and maintained at least a CCyR or improved
response vs baseline. Additionally,17/67 (25%) achieved a major mo-
lecular response (MR3) and 25/67 (37%) a DMR (≥MR4). Overall,
the molecular response was obtained in 80% of patients in second
line (16 MMRr, 11 DMR); in 70% of pts in third line (13 MMR, 8
DMR) and in 44% of pts beyond third line (4 MMR). In the whole

cohort, 34/67 (50%) experienced at least one treatment-related AE,
most commonly dermatological AE (7%), hypertension (7%), head-
hech (4%) and cytopenia (6%). Only 3 treatment-related arterial oc-
clusive events were reported (2 with high ESC2 score), only one
cardiac failure and one stroke. Dose modifications occurred in 26
patients: 12 (46%) due to AEs, of which 5 were CV AEs not severe;
9 (34%) reduced the dose after at least an MCyR; 2 (7%) increased
the dose due to lack of efficacy. At median follow up of 43,7 mo of
treatment, 39 patients are still on Ponatinib. Among 11 patients who
permanently discontinued ponatinib main reasons were AEs 4/11
(36%), resistance 3/11 (27%) progression or death 3/11 (27%), and
other reasons 1/11 (9%), e.g., loss to follow up.

Conclusions. Overall, ponatinib maintains favorable long-term
efficacy and safety profile in real-world clinical practice for CML
patients. Early use of ponatinib and dose optimization are highlighted
as important factors for achieving positive outcomes. Our data sug-
gest that with appropriate monitoring and screening for risk factors,
ponatinib can be a valuable treatment option for patients with resist-
ant or intolerant CML.|
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F. Sorà1, M. Breccia2, I. Carmosino2, M. Annunziata3, M. Bonifacio4,
L. Luciano5, G. Caocci6, M.C. Miggiano7, M. Tiribelli8, 
I. Capodanno9, G. Loglisci10, C. Elena11, I. Attolico12, G. Specchia12,
G. Binotto13, E. Crisà14, G. Saglio15, A. Iurlo16, M. Santoro17, 
P. Sportoletti18, Di Veroli19, F. Cavazzini20, D. Vincelli21, 
S. Galimberti22, F. Lunghi23, M. Bocchia24, Leporace25, 
A.R. Scortechini26, S. Leonetti Crescenzi27, A. Maggi28, 
M. Crugnola29, S. Russo30, E. Abruzzese, C. Fava32, R. Sancetta33, 
F. Stagno34, A. Malato35, A. Romano36, P. Murgano37, M. Pizzuti38,
D. Luzi39, A. Mattozzi1,  D. Cattaneo16, D. Rapezzi40, R. Latagliata19

1Institute of Hematology, Policlinico Universitario A. Gemelli, “Cat-
tolica” University; 2Department of Cellular Biotechnologies and
Hematology, “La Sapienza” University; 3Hematolgy Unit, Cardarelli
Hospital; 4Department of Medicine, Section of Hematology, Univer-
sity of Verona; 5Hematology, University Federico II; 6Department of
Medical Sciences and Public Health, University of Cagliari 7Hema-
tology Department, San Bortolo Hospital; 8Division of Hematology
and BMT, Department of Medical Area, University of Udine; 9Hema-
tology Unit, Azienda Unità Sanitaria Locale-IRCCS; 10Hematology,
Vito Fazzi Hospital; 11Hematology, Policlinico San Matteo, Univer-
sity of Pavia; 12Hematology and Transplantation Unit, University of
Bari; 13Department of Medicine, Hematology and Clinical Immunol-
ogy, University of Padua; 14Hematology, Ospedale Maggiore; 15De-
partment of Clinical and Biological Sciences, University of Turin;
16Hematology Division, Foundation IRCCS Ca’ Granda-Ospedale
Maggiore Policlinico; 17Hematology Unit, Policlinico; 18Hematology,
University of Perugia; 19Hematology, Belcolle Hospital; 20Hematol-
ogy Unit, University of Ferrara; 21Hematology, Bianchi-Melacrino-
Morelli Hospital; 22Section of Hematology, Pisa University;
23Division of Hematology and BMT, IRCCS San Raffaele Hospital;
24Hematology, AOU Senese; 25Hematology Unit Azienda Ospedaliero
Universitaria Sant’Andrea; 26Hematology Unit, Azienda Ospedaliero
Universitaria Ospedali Riuniti; 27Hematology, San Giovanni Hospi-
tal; 28Hematology, San Giuseppe Moscati Hospital; 29Hematology,
University of Parma; 30Hematology, University of Messina; 31Hema-
tology, Sant’Eugenio Hospital; 32Hematology, Mauriziano Hospital;
33Hematology, Cervello Hospital; 34Hematology Section AOU Poli-
clinico “G. Martino” University of Messina; 35Hematology Unit,
Dell’Angelo Hospital; 36Hematology and Stem Cell Transplant Unit,

127



Discussed Posters

Experimental and Clinical Oncology Department, IRCCS Regina
Elena National Cancer Institute; 37Division of Hematology, Sant’Elia
Hospital; 38Hematology, Civile Hospital; 39Onco-Hematology De-
partment, AO Santa Maria; 40Hematology, AO Santa Croce e Carle.

Haematological diseases developing after chemotherapy or ra-
diotherapy for previous neoplasia are a well-known entities described
in ELN classification as “therapy related myeloid neoplasms”. The
definition includes acute myeloid leukemia and myelodysplastic syn-
drome usually characterized by adverse cytogenetics and worst prog-
nosis than de novo disease. Recently some authors also described an
increased incidence of Chronic myeloid leukemia in patients treated
for breast cancer and after radiotherapy in patients affected by pro-
static neoplasia. We report the incidence of “secondary CML “in the
italian CML and CAMPUS CML registry and the outcome of these
patients treated with TKIs. We retrospectively analyzed 2181 patients
who received CML diagnosis from January 2011 and December
2022. The incidence of secondary CML was 13 % (287 out of 2181).
Patient’s characteristics are shown in Table 1. Median follow up was
70 months (range 1-137). Patients with primary and secondary CML
were comparable in terms of gender, Sokal risk, but not in median
age at diagnosis that was significantly higher (68.9 years vs. 57.7
years, p<0.001) in patients with secondary CML. We also analyzed
the optimal response rates at 3, 6, and 12 month as reccomanded in
the European Leukemia Net (ELN) criteria and overall survival rate
(OS). We did not reveal statistical differences in the optimal response
rates at the different time points between the two cohorts as well as
the molecolar response rate at 36 months. Indeed the median OS was
shorter in secondary CML group (10 years vs not reached, p<0.01),
but only one patient died for CML progression in the secondary CML
group as compared to 13 patients in “de novo” subgroup. From a pre-
liminary analysis, on a large group of patients analyzed, patients with
secondary CML are generally older, received imatinib as first line
treatment and exhibit shorter overall survival. The response to the
treatment is not different compared to patients affected by primary
CML. Further research is needed to optimize treatment strategies for
this subgroup.

Table 1.
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CHRONIC MYELOPROLIFERATIVE NEOPLASM CHARACTERI-
ZED BY AN ATYPICAL REARRANGEMENT OF CHROMOSO-
MES 5 AND 14 WITH FORMATION OF THE FUSION GENE
PDGFRB-CCDC88C
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Chronic myeloproliferative neoplasm (CMN) represent an etero-
geneous group of diseases originating from neoplastic transformation
of hematopoietic stem cell, and characterized by clonal proliferation
of one or more hematopoietic progenitors with accumulation of in-
creased numbers of mature blood cells in the bone marrow, periph-
eral blood and eventually extramedullary sites. Among them, a
specific subset is the myeloid/lymphoid neoplasms with eosinophilia
and tyrosine kinase (TK) gene fusions defined by rearrangement of
the PDGFR A or B gene whit high sensitivity to TK inhibitors treat-
ment. Here we report a rare case of a 21 y/o patient who presented
as a myeloproliferative/myelodysplastic neoplasm and underwent a
full genomic characterization at CEINGE Oncohematology labora-
tory. Patient was admitted with hyperleukocytosis, anemia, throm-
bocytopenia and increased levels of LDH; peripheral blood smear
revealed the presence of a high concentration of hypogranular neu-
trophils, eosinophils, basophils and myeloid precursors. Abdominal
ultrasound revealed enlarged spleen (1000ml). Absence of the BCR-
ABL1 rearrangement on peripheral blood and bone marrow, led to
molecular investigations for other CMNs, tests for mutations in
JAK2, CALR and MPL genes resulted negative, excluding common
CMN. Cytogenetics investigations on bone marrow, showed pres-
ence of a rearrangement between chromosome 5 (Chr5) and chro-
mosome 14 (Chr14). To understand the nature of this rearrangement,
FISH analysis was performed using WCP probes for Chr5 and 14,
followed by LSI probes for the chromosomal regions 5q31, 5q33 and
14q32. The results revealed an inverted insertion of a segment from
the long arm of a Chr5 into the long arm of a Chr14. This finding in-
dicated the involvement of the 5q32 region, where the PDGFRB gene
is located. Following a combined WGS and RNAseq, a fusion be-
tween the PDGFRB and CCDC88C genes was identified, responsible
for the constitutive activation of PDGFRB. To confirm the predicted
sequence, a pair of specific primers was designed to amplify and se-
quence the cDNA of the fusion gene. Thanks to the rapid identifica-
tion of the rearrangement of the PDGFRB gene, the patient benefited
from target therapy with TKI, and just one month after imatinib start-
ing, a full blood count normalization with reduction of spleen volume
was obtained. To date, the patient remain on imatinib therapy
(200mg/day) and is in molecular remission continuing to be moni-
tored by RT-qPCR.

Figure 1.

  

 

 

Table 1 Characteristics of the patients 

 De novo CML (1894 pts) Secondary CML (287 pts) P value 
Gender (M/F)                1083/811 (57/43%) 176/111(61/39%) 0.18 

Median age 58 (14 - 95) 69 (25 - 95) < 0.001 
High Sokal risk  266 (14%) 46 (16%) 0.37 
1G TKI  1009 (53%) 200 (70%) 0.002 
2G TKI  885 (47%) 87 (30%) 0.002 
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IDENTIFICATION OF CIRCULATING CELL-FREE DNA CHROMO-
SOMAL ABNORMALITIES IN AGGRESSIVE HEMATOLOGICAL
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B. Cuffa1, M.A. Castaldi4, R. Marcucci1, P. Savarese3, A. Mori3, 
R. Castiello3, A. Fico3, G. Savarese3, C. Selleri1,2

1Hematology and Transplant Center, University Hospital “San Gio-
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Introduction. Liquid biopsy is a minimally invasive diagnostic
tool for identification of tumor-related mutations in circulating cell-
free DNA (cfDNA), while non-invasive prenatal test (NIPT) is rou-
tinely used for catching fetal-related chromosomal abnormalities in
prenatal screening. The aim of this study was to investigate feasibil-
ity, sensitivity, and specificity of NIPT for identification of chromo-
somal abnormalities in cfDNA in hematological malignancies.

Methods. A total of 78 patients with hematological malignancies
(plasma cell dyscrasias, N = 20; chronic lymphocytic leukemia
[CLL], N = 22; Hodgkin lymphoma, N = 10; and B-cell lymphomas,
N = 26), from 2016 to September 2023 at the Hematology and Trans-
plant Center, University Hospital “San Giovanni di Dio e Ruggi
D’Aragona”, Salerno, Italy, were included in this study. Whole pe-
ripheral blood samples at diagnosis or at disease relapse was col-
lected in appropriate tubes for preventing clotting and maintaining
high DNA stability (STRECK Cell-Free DNA BCT, Streck Corpo-
rate, NE 68128, USA). NIPT was performed using the Illumina Next-
Generation Sequencing (NGS) technology.

Results. By NIPT-based liquid biopsy, at least one chromosomal
abnormality in cfDNA was detected in half of patients, more fre-
quently on chromosome 6 (23.1%), 9 (20.5%), 3 and 18 (16.7%),
with losses of chromosome 6 and gains of chromosome 7 negatively
impacting on overall survival (OS), with a 5-year OS of 26.9% and
a median OS of 14.6 months, respectively (P = 0.0009 and P =
0.0004). Among hematological malignancies investigated, B-cell
lymphomas displayed the highest NIPT positivity, especially aggres-
sive lymphomas. Moreover, plasma cell dyscrasia with ex-
tramedullary disease had a higher NIPT positivity compared to
conventional cytogenetics analysis.

Discussion. In conclusions, NIPT-based liquid biopsy could be
employed as a complementary minimally invasive tool for chromo-
somal abnormality detection in hematological malignancies, espe-
cially in plasma cell dyscrasia and B cell lymphomas. However,
prospective studies on larger cohorts are needed to validate clinical
utility of NIPT-based liquid biopsy in routinely clinical practice.
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AND DIRECT-ACTING ORAL ANTICOAGULANTS IN CHRONIC 
MYELOID LEUKEMIA PATIENTS IS FEASIBLE AND DOES 
NOT INCREASE THE RISK OF ADVERSE EVENTS
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In vitro studies suggested the possibility of significant drug-drug
interactions mediated by P-glycoprotein between Tyrosine Kinase
Inhibitors (TKIs) and direct-acting oral anticoagulants (DOACs).
However, there is a complete lack of information about this thera-
peutic association in vivo. Four Italian centers were involved. 

Table 1. Patients’s baseline characteristics and outcome according to treatment.
!

Clinical characteristics N pts 

Males, n° (%) 29 (80.6) 

Median Age, years (range) 71 (47-93) 
Median follow-up from diagnosis, months (range) 107 (2-304) 
Median time of simoultaneaous TKIs-ACT, months (range) 21 (1-110) 

ELTS score, n 
Low, n (%) 
Intermediate, n (%) 
High, n (%) 

32 
13 (40.6) 
9 (28.1) 

10 (31.3) 

SOKAL score, n 
Low, n (%) 
Intermediate, n (%) 
High, n (%) 

32 
9 (28.1) 

18 (56.3) 
5 (15.6) 

Transcript type, n 
p210, n (%) 
p190, n (%) 
p230, n (%) 

34 
31 (91.2) 

1 (2.9) 
2 (5.9) 

TKIs-therapy line at the start of DOACs, n 
1st, n (%) 
2nd, n (%) 
3rd, n (%) 

36 
25 (69.4) 
8 (22.2) 
3 (8.4) 

TKIs, n 
Imatinib, n (%) 
Nilotinib, n (%) 
Dasatinib, n (%) 
Bosutinib, n (%) 

36 
26 (72.2) 

3 (8.3) 
3 (8.3) 

4 (11.2) 

Type of DOACs, n 
Edoxaban, n (%) 
Apixaban, n (%) 
Rivaroxaban, n (%) 
Dabigatran, n (%) 

36 
10 (27.8) 
11 (30.6) 
10 (27.8) 
5 (13.8) 

CONCOMITANT TKIs and DOACs 

Reason for starting DOACs, n 
Atrial fibrillation, n (%) 
Venous Thromboembolism, n (%) & 
Other, n (%) * 

36 
28 (77.8) 
6 (16.7) 
2 (5.5) 

TKIs dose modification for DOACs therapy, n (%) 
TKIs STOP for DOACs therapy, n (%) 

0 / 36 (0) 
0 / 36 (0) 

DOACs STOP, n (%)  
DOACs STOP reason 
   Hemorrhage, n (%) 
   CML progression, n (%) 
Reduced DOAC dose, n (%) # 

4/36 (11.8) 
 

3 (75) 
1 (25) 

8 / 36 (22.2) 

TKI changing/stop reason, n (%) 
Toxicity/Intollerance, n (%) 
CML resistance, n (%) 
TFR, n° (%) 

9 (25) 
4 (44.4) 
1 (11.2) 
4 (44.4) 

Hemorrage AEs, n (%) § 
G1, n (%) 
G2, n (%) 
G3, n (%) 

4 (11.1) 
1 (25) 
1 (25) 
2 (50)  

!"#$%&'()$*+,%-*+.$,%*+/*0*&)($1%23!%.+&*4).567.+&%&/,(.8'1%9:23$%;*(,4&%)(.7%.+&*4).567.+&$1%3<=%3/()+*4%
<',7)*;%=,6-,>*.1%!?@%&(,.&>,+&%A(,,%(,>*$$*)+1%2B$%2;C,($,%BC,+&$%
"!!"#$%&'()*$+,$"+,$-.&+#!$!%&'!()*!+,,%!-,./!&0*)12)'.'3!4!%&'!()*!%561)/7*8!,12)6.'1!
9!/0)"*#!:!%7&.,/&!()*!*,;5**,/&!<*7/'.,/&!=';0,1.;!>&&7;?'3!:!%7&.,/&!()*!1.&*76!-76-,!-76-56)%67'&8!!
@!1"2%3"2'4/56'2$&"#!ABC!%7&.,/&'!)/!7%.D727/!E1,F.7/!F)',!G!1HBF78I3!:BC!)/!*.-7*)D727/!E:J!1HBF78I!
7!K*7F./H!>L'!./!7;;)*F./H!&)!M<M>L!-GNJ!
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We retrospectively examined 36 CML patients (pts) treated with
TKIs and DOACs between 2003 and 2023, aiming to assess the
safety and feasibility of concurrent therapy. Twentynine male pts
(80.6%), median age at diagnosis 71 years (range 47-93). Median
follow-up time for this cohort was 107 months (range 2-304) and
median time on concurrent DOACs and TKIs was 21 months (range
1-110). At the initiation of DOAC, 29 out of 36 pts (79.6%) were al-
ready on TKI treatment. Among these patients, 69.4% were on first-
line, 22.2% on second-line, and 8.3% on third-line TKI therapy. The
TKIs used were imatinib (20/29, 68.9%), bosutinib (4/29, 13.8%),
nilotinib (3/29, 10.4%), and dasatinib (2/29, 6.9%). The remaining 7
pts started frontline TKI while already on DOAC treatment: in these
case TKI was imatinib (6/7, 85,7%) and dasatinib (1/7, 14,3%). The
main reasons for starting DOACs were atrial fibrillation
(28/36,77.8%) and venous thromboembolism (VTE, 6/36,16.7%).
The most commonly used DOACs was apixaban (11/36, 30.6%).
During combined therapy, TKIs were interrupted or modified in 9/36
pts (25%) due to toxicity or intolerance (4 cases), treatment-free re-
mission (4 cases), and CML resistance (1 case). Hemorrhagic adverse
events (HAEs) occurred in 4 pts (11.1%), two of which were grade
3. DOACs were discontinued in 3 pts (9%), all due to hemorrhage.
At the time of analysis, 27/36 pts (75%) were alive, with no deaths
attributable to major HAEs. Of the total, 30/36 pts (83.3%) were on
TKI treatment and 33/36 pts (91.7%) were still on anticoagulant ther-
apy. No cases of VTE or stroke were registered during combined
treatment. The sole case of resistance observed involved a pt on first-
line imatinib, already on apixaban, who experienced failure within
three months, necessitating a switch to bosutinib, resulting in treat-
ment response. In conclusion, our data suggest that all available
DOACs may be associated with ongoing TKI therapy. Compared to
data with DOACs in the general population, there does not appear
to be an excess of HAE, and pts mainly maintained a stable TKI dose.
A larger cohort of pts will be needed to confirm this observation.
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BASELINE FEATURES, TREATMENT CHOICE AND EARLY
FRONTLINE TKI PERMANENT DISCONTINUATION IN PATIENTS
WITH NEWLY DIAGNOSED CHRONIC MYELOID LEUKEMIA
AGED 50-60 YEARS: A “CAMPUS CML” STUDY
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E. Crisà19, P. Sportoletti20, F. Cavazzini21, A. Di Veroli1, 
A.R. Scortechini22, A.P. Leporace23, A. Maggi24, M. Crugnola25, 
F. Stagno26, M. Santoro27, P. Murgano28, D. Rapezzi29, D. Luzi30, 
D. Vincelli31, S. Galimberti32, M. Bocchia33, C. Fava34, A. Malato35,
E. Abruzzese36, M. Pizzuti37, A. Iurlo4, G. Saglio38, G. Specchia39, 
M. Breccia7, M. Tiribelli16

1Hematology, Belcolle Hospital; 2Hematology Unit, Azienda Unità
Sanitaria Locale-IRCCS; 3Hematology Department, San Bortolo
Hospital; 4Hematology Division, Foundation IRCCS Ca’ Granda-
Ospedale Maggiore Policlinico; 5Hematology, San Giovanni Hospi-
tal; 6Hematology, University of Messina; 7Department of Cellular
Biotechnologies and Hematology, “La Sapienza” University;
8Hematolgy, Regina Elena Tumor National Institute; 9Institute of
Hematology, Policlinico Universitario A. Gemelli, “Cattolica” Uni-
versity; 10Department of Medicine, Section of Hematology, University
of Verona; 11Hematology, University Federico II; 12Department of
Medical Sciences and Public Health, University of Cagliari; 13Hema-
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Introduction. Median age at diagnosis in patients (pts) with
Chronic Myeloid Leukemia (CML) is 58 - 60 years: while Second
Generation Tyrosine-Kinase Inhibitors (2G-TKIs) are preferred in
younger pts and imatinib (IMA) in elderly pts, there is no definite
consensus on the best choice in middle-aged cases Aim: To analyze
initial features, choice of frontline TKI and early adverse events lead-
ing to permanent TKI discontinuation in the first 12 months from
TKI start in newly diagnosed subjects aged 50 - 60 in a large real-
life cohort of CML pts.

Table 1. Clinical features and causes of early frontline TKI discontinuation
according to frontline TKI treatment.

Methods. Among 1967 CML pts newly diagnosed from 1/2012
to 12/2019 in 38 Italian Centers participating at the “Campus CML”
project, 424 (21.5%) aged 50 - 60 years: their features at diagnosis
and during the first year of TKI treatment were collected and ana-
lyzed in the present report.

Results. According to responsible physician choice, 191 pts
(45.0%) received frontline IMA and 233 (55.0%) a 2G-TKI (dasa-

!
 All pts 

(424) 
Pts treated with 

IMA 
(191) 

Pts treated with 
2G-TKI 

(233) 

p 

Gender, M/F  
(%) 

236/188 
(55.7 – 44.3) 

105/86 
(55.0– 45.0) 

131/102 
(56.0 – 44.0) 

0.827 

Median age (years)  
(IQR) 

55.0 
(52.6 – 57.6) 

55.8 
(53.3 – 58.1) 

54.5 
(52.0 – 57.1) 

0.005 

Hb, g/dl 
(IQR) 

12.6 
(11.0 – 14.0) 

12.6 
(11.4 – 13.9) 

12.4 
(10.7 – 14.0) 

0.842 

WBC, x 109/l 
(IQR) 

62.0 
(31.4 – 149.7) 

48.8 
(26.1 – 116.7) 

69.0 
(36.9 – 172.4) 

0.002 

PLTS, x 109/l 
(IQR) 

344 
(246 – 544) 

330 
(242 – 545) 

362 
(257 – 544) 

0.149 

Spleen, n° evaluable (%): 
               Not palpable 
               < 5 cm below costal margin 
               ! 5 cm below costal margin 

406 
203 (50.0) 
123 (30.3) 
80 (19.7) 

183 
101 (55.2) 
56 (30.6) 
26 (14.2) 

223 
102 (45.9) 
67 (29.7) 
54 (24.4) 

 
 

0.061 

Sokal score, n° evaluable (%): 
              Low 
              Intermediate 
              High  

404 
204 (50.5) 
158 (39.1) 
42 (10.4) 

180 
104 (57.8) 
65 (36.1) 
11 (6.1) 

224 
100 (44.4) 
93 (41.7) 
31 (13.9) 

 
 

0.006 

Arterial hypertension, n° (%) 148 (34.9) 77 (40.3) 71 (30.6) 0.037 
Diabetes, n° (%) 42 (9.9) 24 (12.6) 18 (7.8) 0.100 
Previous neoplasm, n° (%) 43 (10.1) 31 (16.2) 12 (5.2) <0.001 
COPD, n° (%) 23 (5.4) 12 (6.3) 11 (4.7) 0.487 
Acute myocardial infarction, n° (%) 21 (5.0) 15 (7.9) 6 (2.6) 0.013 
Concomitant drugs, n° evaluable (%): 
                 0  
                 1 – 2 
                 3 - 5 
                 > 5 

423 
174 (41.1) 
144 (34.1) 
78 (18.4) 
27 (6.4) 

190 
56 (29.5) 
65 (34.2) 
50 (26.3) 
19 (10.0) 

233 
118 (50.4) 
79 (34.1) 
28 (12.1) 

8 (3.4) 

 
 

<0.001 

Pts with permanent TKI discontinuation,  
n° evaluable(%): 
                All causes 
                Haematologic toxicity 
                Extra-haematologic toxicity 
                Primary resistance 
                Secondary resistance 
                Evolution in blastic phase 
                Unrelated death 

 
398 

  73 (18.6) 
11 (2.8) 
19 (4.8) 
38 (9.5) 
1 (0.3) 
2 (0.6) 
2 (0.6) 

 
185 

51 (27.6) 
8 (4.3) 

      10 (5.4) 
31(16.8) 

/ 
/ 

2 (1.1) 

 
213 

22 (10.3) 
3 (1.4) 
9 (4.2) 
7 (3.3) 
1 (0.5) 
2 (0.9) 

/ 

 
 

<0.001 
0.077 
0.582 

<0.001 
0.351 
0.186 
0.128 
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tinib in 78, nilotinib in 135). Features at diagnosis in the whole cohort
and according to frontline TKI are reported in the Table 1: pts treated
with 2G-TKI had higher WBC count and int/high-risk Sokal score,
while pts treated with IMA had higher rates of comorbidities/con-
comitant drugs. Twenty-six pts had only baseline data and were not
evaluable for early adverse events: the numbers/rates of evaluable
pts who needed permanent frontline TKI discontinuation and the
causes of discontinuation in the first 12 months according to treat-
ment are reported in the Table 1. On the whole, 51/185 pts treated
with IMA (27.6%) discontinued frontline TKI treatment versus
22/213 (10.3%) treated with 2G-TKI (p<0.001). Cumulative inci-
dence of discontinuation at 12 months was 25.8% (95%CI 19.5-32.1)
in pts treated with IMA versus 9.5% (95%CI 5.6-13.4) in pts treated
with 2G-TKI (p<0.001). The difference remained significant also
considering different Sokal risk groups [17.8% versus 4.5% in low
risk (p=0.004), 34.4% versus 13.1% in intermediate risk (p=0.002)
and 55.6% versus 13.8% in high risk (p=0.003)].

Conclusions. Frontline treatment of pts in this age group is still
heterogenous in the current clinical practice: concomitant diseases,
which are very rare in younger pts, start to be more common in this
age group and represent an important criterion of TKI choice. Present
data seem to encourage the use of frontline 2G-TKI in this subset,
but data on molecular response and late toxicities are warranted to
complete present analysis.

Lymphomas II

DP093
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ROLE OF CIRCULATING TUMOUR DNA IN PREDICTING SURVI-
VAL OF PERIPHERAL T-CELL LYMPHOMAS AT DIAGNOSIS

G. Zanirato1, S. Jonnalagadda1, M. Magni1, N.M. Caldarelli2, 
E. Fardella2, C. Castellino3, A. Re4, C. Ghiggi5, F. Ballerini6,
R. Ciancia7, L. Orsucci8, A. Pinto9, S.V. Usai10, V. Stefoni11, 

F.G. Rossi12, A. Arcari13, F. Ilariucci14, V.R. Zilioli15, L. Flenghi16, 
M. Celli17, S. Volpetti18, F. Benedetti19, C. Patti20, C. Plenteda21, 
M. Zanni22, G. Musuraca23, R. Bruna24, L. Arcaini25, F. Cavallo26, 
A. Chiappella1, A. Dodero1, P. Corradini1,2, C. Carniti1

1Hematology, Fondazione IRCCS Istituto Nazionale dei Tumori;
2School of Medicine, Università degli Studi di Milano; 3Division of
Hematology, Azienda Ospedaliera S. Croce e Carle; 4Hematology,
ASST Spedali Civili di Brescia; 5Unit of Hematology and Cellular
therapies, IRCCS Ospedale Policlinico San Martino; 6Hematology,
IRCCS Ospedale Policlinico San Martino; 7Onco-hematology and
Stem Cell Transplantation and Cellular Therapies, Centro di Rifer-
imento Oncologico di Aviano (CRO) IRCCS; 8; Division of Hema-
tology, Azienda Ospedaliera e Universitaria Città della Salute e della
Scienza; 9Hematology-Oncology & Stem Cell Transplantation Unit,
Istituto Nazionale Tumori, Fondazione G. Pascale, IRCCS; 10;
Hematology Unit, Ospedale Oncologico Armando Businco; 11Insti-
tute of Hematology “Seràgnoli”, University of Bologna; 12Division
of Hematology, Fondazione IRCCS Cà Granda, OM Policlinico;
13Hematology Unit, Ospedale Guglielmo da Saliceto; 14Hematology,
Azienda USL-IRCCS di Reggio Emilia; 15Division of Hematology,
ASST Grande Ospedale Metropolitano Niguarda; 16Hematology,
Azienda Ospedaliera di Perugia; 17Hematology, Ospedale degli In-
fermi; 18Clinic of Hematology, Presidio Ospedaliero Universitario
“Santa Maria della Misericordia” di Udine, ASUFC; 19Hematology
and Stem Cell Transplantation, Azienda Ospedaliera Universitaria
di Verona; 20Division of Onco-Hematology, Azienda Villa Sofia
Cervello; 21Hematology and CTMO, Azienda Ospedaliera-Univer-
sitaria di Parma; 22Division of Hematology, Azienda Ospedaliera
Santi Antonio e Biagio e Cesare Arrigo; 23Hematology unit, IRCCS
Istituto Romagnolo per lo Studio dei Tumori (IRST) “Dino
Amadori”; 24Division of Hematology, Ospedale Maggiore Della Car-
ità; 25Department of Molecular Medicine, University of Pavia & Di-
vision of Hematology, Fondazione IRCCS Policlinico San Matteo;
26Division of Hematology, Department of Molecular Biotechnologies
and Health Sciences, University of Torino/AOU “Città della Salute
e della Scienza di Torino, Italy

Background. Peripheral T-cell lymphomas (PTCLs) are a het-
erogeneous group of non-Hodgkin lymphomas associated with a
poor prognosis. We observed that higher concentration of cell free
DNA (cfDNA) at diagnosis correlated with worse survival. However,
little is known about the role of circulating tumour DNA (ctDNA) in
predicting clinical outcome. Therefore, we aimed at understanding
the association of ctDNA with clinical parameters and survival, and
assessing pre-treatment PTCL mutational profile in plasma.

Methods. We performed analysis on a cohort of 51 newly diag-
nosed patients with different PTCL histologies (nodal T-follicular
helper lymphoma (nTFHL;n=18); Peripheral T-cell lymphoma not
otherwise specified (PTCL-NOS; n=21); Anaplastic Lymphoma Ki-
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nase-negative Anaplastic large-cell lymphoma (ALKneg ALCL;n=12).
After cfDNA extraction and library preparation, a targeted sequenc-
ing panel of 60 genes was used to identify somatic mutations. Se-
quencing was performed on NextSeq 550 (Illumina). Variants were
called and annotated with a bioinformatic pipeline.

Results. Pre-treatment ctDNA levels had a high correlation with
cfDNA concentration (r=0.92, p<0.0001). Higher pre-treatment
ctDNA levels were associated with high IPI (>2, p=0.0015) and PIT
scores (≥2, p=0.0054), increased LDH (greater than upper normal
limit, p<0.0001), and worse performance status (ECOG status >0,
p= 0.014). By receiver operating characteristic (ROC) curve we iden-
tified a cut-off value of ctDNA (3.14 log hGE/mL) associated with
survival (PFS p=0.014; OS p=0.003). Additionally, somatic muta-
tions in plasma were detected in 48/51 patients. Frequently mutated
genes included TET2 (29%), IDH2 (20%), RHOA (16%) and TP53
(14%). TET2 mutations were found to be significantly associated
with nTFHL histology (11/18, p=0.0011) as compared to other his-
tologies. Interestingly, we found that irrespective of histology, the
co-occurence of TET2 and IDH2 mutations conferred a better pro-
gression free survival probability (p=0.03) as compared to patients
with only TET2 mutations.

Conclusions. We demonstrated that higher ctDNA levels at base-
line associate with adverse clinical characteristics and poor progno-
sis. Therefore, ctDNA can be used as a complementary tool in the
assessment of PTCL prognosis. Additionally, the presence of
TET2/IDH2 co-mutations in pre-treatment plasma was associated to
a better survival, highlighting the importance of understanding the
diverse mutational profile of PTCLs

DP095

UPDATED RESULTS FROM THE PHASE 2 WAVELINE-004
STUDY OF ZILOVERTAMAB VEDOTIN (ZV) IN RELAPSED OR
REFRACTORY (R/R) DIFFUSE LARGE B-CELL LYMPHOMA
(DLBCL)

A. Santoro1, M. Ozcan2, F. Lv3, L. Norasetthada4, E. Paszkiewicz-Kozik5,
J. Díaz-Schmidt6, D. Modi7, A. Fossa8, S. Goyal9, W.S. Kim10, S. T. Lee11,
M. Sonmez12, K. Pathiraja13, N. Reddy13, P. Marinello13, Y. Song14

1Humanitas University, Pieve Emanuele and IRCCS Humanitas Re-
search Hospital- Humanitas Cancer Center Rozzano; 2Ankara Uni-
versity School of Medicine; 3Fudan University Shanghai Cancer
Center; 4Chiang Mai University; 5Maria Skłodowska–Curie National
Research Institute of Oncology; 6Clínica Alemana; 7Barbara Ann
Karmanos Cancer Institute; 8Oslo Universitetssykehus, Radiumhos-
pitalet; 9Saint Louis University Cancer Center; 10Sungkyunkwan Uni-
versity School of Medicine, Samsung Medical Center; 11University
of Maryland Marlene and Stewart Greenebaum Comprehensive Can-
cer Center; 12Karadeniz Teknik Üniversitesi Tip Fakültesi Hema-
toloji; 13Merck & Co., Inc; 14Peking University Cancer Hospital and
Institute

Treatment options are limited for patients (pts) with DLBCL
whose disease progressed after or are ineligible for autologous stem
cell transplantation (ASCT) or chimeric antigen receptor T-cell
(CAR-T) therapy. ZV is a ROR1-targeting antibody-drug conjugate
that was shown to have antitumor activity and manageable safety in
pts with R/R DLBCL whose disease progressed after or who were
ineligible for ASCT and/or CAR-T therapy in the phase 2 wave-
LINE-004 study (NCT05144841). Here, we present additional fol-
low-up from waveLINE-004. Eligible pts were ≥18 y old and had
R/R DLBCL that progressed after ≥2 lines of therapy including an
alkylating agent, anthracycline, and an anti-CD20 antibody and had
progressed after or were ineligible for ASCT and CAR-T therapy.
All pts received ZV 2.5 mg/kg IV Q3W until disease progression,

unacceptable toxicity, or withdrawal. The primary end point was
ORR per Lugano 2014 criteria by investigator review. Secondary end
points were DOR per Lugano 2014 criteria and safety/tolerability.
DCR (CR + PR + SD) and PFS per Lugano 2014 criteria and OS
were exploratory. Ninety-eight pts were enrolled and received ≥1
dose of ZV. At data cutoff (Apr 26, 2023), 61 pts (62%) had discon-
tinued ZV and 37 pts (38%) were ongoing. Median age was 66 y,
64% of pts were male, and 71% had received ≥3 prior lines of ther-
apy; 15% of pts had undergone prior ASCT, 18% prior CAR-T ther-
apy, and 5% both. Median follow up was 4.5 mo (range, 0.2-13.2)
for pts who received ≥1 dose of ZV and 5.6 mo (range, 0.9-13.2) for
the 79 pts with ≥1 postbaseline scan. ORR was 29% (95% CI, 19.4-
40.4; 10 CR, 13 PR) and DCR was 42% (95% CI, 30.8-53.4; 10 SD).
Median DOR was 3.0 mo (range, 0.0+ to 8.8+). Median PFS was 2.5
mo (95% CI, 1.9-3.0); 6-mo PFS was 15%. Median OS was 10.6 mo
(95% CI, 5.1-NR); 6-mo OS was 62%. TRAEs occurred in 80% of
pts, most commonly (≥25%) neutrophil count decreased (48%) and
anemia (26%). Grade 3-5 TRAEs occurred in 52% of pts. Two pts
(2%) died because of TRAEs (septic shock, acute kidney injury).
Four pts (4%) discontinued ZV because of TRAEs. Peripheral neu-
ropathy occurred in 18% of pts (grade 3 or 4, 2%) and led to dose
modification in 10%. One pt (1%) experienced a grade 2 treatment-
related infusion reaction. With additional follow-up, ZV continued
to demonstrate clinically meaningful antitumor activity and manage-
able safety in pts with R/R DLBCL whose disease progressed after
or were ineligible for ASCT and/or CAR-T therapy.
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MONOMORPHIC LYMPHOPROLIFERATIVE DISORDERS 
FOLLOWING HEART TRANSPLANTATION: A SINGLE CENTER
EXPERIENCE ON 1055 TRANSPLANTS

A.M. Barbui1, F. Ballardini1, A. Scannella1, R. Sebastiani2, 
N. Gorislavets2, S. Ferrari1, G. Gritti1, A. Rossi1, P. Tebaldi3, 
A. Gianatti3, C. Pavoni1, A. Terzi2, A. Rambaldi1,4

1Hematology Unit, ASST Papa Giovanni XXIII; 2Heart Transplanta-
tion Unit, Cardiovascular Department, ASST Papa Giovanni XXIII;
3Anatomic Pathology Unit, Papa Giovanni XXIII Hospital; 4Depart-
ment of Oncology-Hematology, University of Milan, Italy

Background. Post-transplant lymphoproliferative disorder
(PTLD) refers to a wide array of immunosuppression-related com-
plications following solid organ transplantation among which
monomorphic-PTLD (M-PTLD) is rare but potentially fatal.

Aim. To evaluate the incidence and clinical outcome of M-PTLD
in heart transplant patients, a population at high risk for this compli-
cation

Method. In the last 39 years, 1055 pediatric and adult patients
underwent heart transplantation at ASST-Papa Giovanni XXIII,
Bergamo. All adult patients who developed M-PTLD were enrolled
in the study.

Results. Forty patients developed M-PTLD (3.8%): 20 diffuse
large B cell Lymphoma, 5 Plasmablastic Lymphoma, 1 High Grade
B Cell Lymphoma, 5 Burkitt Lymphoma, 1 Marginal zone lym-
phoma, 1 MALT lymphoma, 6 Hodgkin lymphoma and 1 Peripheral
T Cell lymphoma. Median time from transplant to M-PTLD was 12
years (range 8 months-34 years). At PTLD diagnosis median age was
52 years (range 18-80) and adverse clinical characteristics were:
stage III-IV (n=28), B symptoms (n=14), bulky disease (n=10), IPI
intermediate-high/ high (n= 30). EBV-DNA integration in lymphoma
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cells was documented in 17 of the 27 evaluable cases. Twenty-three
aggressive B cell M-PTLD were treated with R-CHOP and R G-
MALL chemotherapy programs, 4 with P-VABEC, 1 with CODOX-
M-IVAC, 3 with Rituximab monotherapy. Rituximab monotherapy
was used also in Marginal zone lymphoma, anti H. Pylori antibiotics
in MALT. All but one Hodgkin patients received ABVD. Peripheral
T Cell Lymphoma received CHOP. Complete remission (CR) rate
was 75%. After a median follow up of 3 years (range 0-16), median
EFS and OS were 6.6 and 7 years, respectively (Figure 1). Twenty-
one patients died during follow up. Nine patients experienced an
early death: 5 during induction, 4 within 6 months from the end of
chemotherapy (3 while in CR; 1 early relapse). Four patients were
refractory to first line therapy and died due to progressive disease.
The other 8 patients died in CR mainly due to infections. By univari-
ate analysis, the presence of B symptoms was associated with worse
EFS (p=0.01) and OS (p=0.01), while late occurring M-PTLD
showed a better EFS (p=0.05) and OS (p=0.02).

Conclusions. Early mortality represents an unmet clinical need
in M-PTLD: in our experience up to 43% of M-PTLD patients died
during induction chemotherapy or within the first 6 months after. Re-
markably, patients who achieve CR enjoy sustained and prolonged
responses.

Figure 1.
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CLINICAL PRESENTATION, DIAGNOSIS, AND TREATMENT O
F VITREORETINAL LYMPHOMA: ANALYSIS OF A LARGE 
COHORT FROM TWO ITALIAN REFERRAL CENTRES

L. Saliani1,2, A. Bavieri3, P. Fiore1,2, F. Gozzi4, M. Menean5, 
G. Cassanello1, M. G. Cangi6, F. Ilariucci3, E. Miserocchi2,5, 
L. Cimino4, F. Merli3, M. Ponzoni2,6, S. Luminari3,7, A.J.M. Ferreri1,2,
T. Calimeri1

1Lymphoma Unit IRCCS San Raffaele Scientific Institute; 2University
Vita-Salute San Raffaele; 3Hematology Unit, Azienda USL-IRCCS;
4Ocular-Immunology Unit, Azienda USL-IRCCS; 5Ophthalmology
Unit, IRCCS San Raffaele Scientific Institute; 6Pathology Unit,
IRCCS San Raffaele Scientific Institute; 7Chimomo Department, Uni-
versity of Modena and Reggio Emilia, Italy

Large B-cell lymphomas may involve vitreous and/or retina ex-
clusively (Primary Vitreoretinal Lymphoma; PVRL) or in association
with CNS disease, as well as may represent a secondary localization
from systemic lymphoma. Data describing main characteristics at
presentation and optimal management are limited. Herein, we present
data collected on lymphoma pts with initial ocular symptoms diag-
nosed at two Italian referral centres. Pts referred primarily to oph-
thalmologists due to ocular symptoms were considered. VRL
diagnosis was obtained by cytological assessment and/or presence
of molecular results (MYD88L256P mutation, high L-10, clonal IgH
by PCR) in the ocular fluids, along with a suggestive ophthalmolog-
ical assessment. Detection of concurrent extra-ocular disease at stag-

ing was not an exclusion criterion. Sixty-two pts (median age 66y;
35-88, 23 males) assessed between 2011 and 2024 were included.
Median time from symptom onset to diagnosis was 10 months (0.3-
43). Vitrectomy was performed in 60 (97%) pts. VRL suspicion was
confirmed by conventional cytology in 19 (31%) pts, by molecular
markers in 12, and by both in 31. Thirteen (21%) pts had a concurrent
systemic or CNS involvement (SVRL); 56 pts (90%) received an ac-
tive treatment (13 local, 8 systemic, 35 combined). Intravitreal MTX
or rituximab were used for local treatment (median 25 injections, 1-
25). Pts received at least 2 cycles of systemic therapy. 43 pts received
HD-MTX- based chemo, associated with HD-ARAC in 32. Systemic
therapy was consolidated with ASCT in 7 and with local RT in 2.
Best response was CR in 33 pts (64%) and PR in 4 (10%) with an
ORR of 74%. At a median follow-up from diagnosis of 28 months
(0.1-82), 18/49 evaluable pts (37%) remain free of relapse; systemic
therapy was superior to local (mPFS 9 mo vs 21 mo; p=0.007) one.
Median PFS was 17 mo (95% CI 11-30). CNS progression occurred
in 29/49 treated pts, 11/13 (85%) after local vs 16/43 (37%) after sys-
temic therapy. Two pts rapidly progressed before any treatment.
Local progression occurred in 15 pts, concurrent to CNS in 6. Median
OS was 29 mo (95% CI 21-38), 28 pts died (lymphoma=12;
UNK=12; others=4). Survival did not differ between PVRL and
SVRL. Molecular approaches resulted very helpful in the diagnostic
workup of pts with VRL involvement. Staging procedures are
mandatory to properly stratify pts at disease onset. Treatment of
PVRL remain challenging and systemic therapy is associated with a
better PFS and reduced CNS events.
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NAVAL-1: PHASE 2 TRIAL EVALUATING NANATINOSTAT IN
COMBINATION WITH VALGANCICLOVIR IN PATIENTS WITH
EPSTEIN-BARR VIRUS-POSITIVE RELAPSING/REFRACTORY
LYMPHOMAS (EBV+). ONGOING TRIAL

S. Hohaus1, C. Tarella2, E. Derenzini2, C. Carlo Stella3, S. Luminari4,
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ASST Grande Ospedale Metropolitano Niguarda; 8Medical Oncol-
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Purpose. Epstein-Barr virus-positive lymphomas are a hetero-
geneous group of malignancies with the outcomes typically inferior
compared to the EBV– counterpart. Nanatinostat is a potent Class-I
histone deacetylase inhibitor (HDACi) with a novel MoA. Nstat in-
duces expression of the lytic BGLF4 PK, which activates the nucle-
oside analog ganciclovir via phosphorylation. Incorporation of
phosho-ganciclovir into cellular DNA results in termination of DNA
replication and apoptosis. In a Phase 1b/2 study (NCT05011058) of
patients with R/R EBV+ lymphoma, the combination of Nstat and
valganciclovir (Nana-val) was generally well-tolerated and showed
promising preliminary activity (Haverkos 2023). Among the 8 pa-
tients with R/R EBV+ PTCL-NOS or AITL evaluable for response,
the ORR was 50% with a median DOR of 17.3 months and a CRR
of 37.5%.

Materials and Methods. NAVAL-1 (NCR05011058) is a Phase
2, international, open-label, multicenter, single-arm, two-stage, bas-
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ket trial currently enrolling patients with R/R EBV+ DLBCL, PTCL
(including PTCL NOS and AITL), PTLD and other lymphoma sub-
types. The PTCL cohort completed Stage 1 and was therefore se-
lected for this analysis. Eligible PTCL patients had received ≥1 prior
systemic therapies. First twenty Stage 1 patients were randomized
1:1 to receive Nstat alone or together with VGCV and followed for
efficacy and safety. Monotherapy patients were eligible for crossover
to combination therapy for stable disease. Efficacy endpoints in-
cluded ORR, CRR, and DOR.

Results. As of 07FEB2024, of the 10 patients in the Nana-val
arm, the ORR was 50% and the CRR was 20% in the intent-to-treat
population (71% and 29% in the efficacy-evaluable population),
whereas in the Nstat monotherapy arm, the ORR and CRR were 10%
and 0%, respectively. Treatment-related adverse events (TRAEs)
have been primarily Grade 1-2 in severity, and most Grade 3-4
TRAEs have been haematologic in nature and generally manageable
or reversible with only 1 Grade 5 TRAE. Treatment-related serious
adverse events have included pancytopenia, angina pectoris, pyrexia,
influenza, pneumonia, sepsis, upper respiratory tract infection, mus-
cular weakness, confusional state, and pharyngeal haemorrhage (each
n=1).

Conclusions. Nana-val therapy is emerging as a promising treat-
ment for patients R/R EBV+ PTCL. The R/R EBV+ PTCL cohort
met the efficacy threshold for expansion into Stage 2 of the study
(Figure 1). Additional data from Stage 2 of combination therapy will
be presented.

Figure 1.
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RITUXIMAB AND LENALIDOMIDE (R2-MANT) VS RITUXIMAB
ALONE (R-MANT) AS MAINTENANCE TREATMENT AFTER 
CHEMOIMMUNOTHERAPY FOR ELDERLY PATIENTS WITH
R/R FOLLICULAR LYMPHOMA (FL): FINAL ANALYSIS OF 
RENOIR PHASE III STUDY OF THE FONDAZIONE ITALIANA
LINFOMI (FIL)
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Background. R2 in induction showed a good clinical activity
with low toxicity in both untreated and R/R FL patients. R2 as main-
tenance treatment is less studied.

Methods. RENOIR (NCT02390869) is a FIL multicenter ran-
domized phase III open-label study for elderly patients or those not
eligible for more intensive therapy with advanced stage R/R FL who
received 1 or 2 prior therapies. Induction treatment was 4-6 cycles
of standard Rituximab-Bendamustine or CHOP or CVP. Responders
were randomized 1:1 to standard arm (R-MANT) with Rituximab
maintenance (375 mg/m2 IV every 12 weeks for 8 doses) or to ex-
perimental arm (R2-MANT) with R2 maintenance (Rituximab main-
tenance and Lenalidomide 10 mg/day, days 1-21 per 28-day cycle
for 24 cycles. The primary endpoint was 2-yr progression-free sur-
vival (PFS) comparing R2-MANT vs R-MANT. A 2yr PFS improve-
ment from 60% to 78% favoring R2 arm was considered relevant.

Figure 1.

Results. From May 2014 to October 2022, 152 subjects were en-
rolled. Median age was 71 years (IQR, 67-77), 55% male, 41% and
39% were at FLIPI intermediate-high or high risk, 78% relapsed and
22% were refractory to last treatment. At the end of induction ORR
was 85% (n=129) with CR 58% (n=88). One hundred and twenty-
nine patients were randomized (R-MANT 65 and R2-MANT 64).
With a median follow up of 60 months, 2-yr PFS rate was higher in
R2 arm, though not statistically significant: R2-MANT vs R-MANT
2-yr PFS 71% vs 62% (HR 0.75, 95%CI 0.46-1.21,p=.243). Two-yr
OS rates for R2-MANT vs R-MANT were: 78% vs 88% (HR 1.06,
95%CI 0.58-1.94, p=.855). Subgroup analyses suggest a benefit for
R2 only in patients <70yr (HR=0.37, p-interaction=0.087 and
HR=0.27, p-interaction=0.047, for PFS and OS, respectively). The
most common grade 3/4 AEs in R-MANT vs R2-MANT were: neu-
tropenia (15% vs 41%, p=.002), gastrointestinal disorders (2% vs
9%, p=.116), infections (3% vs 11%, p=.166). Treatment interruption
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for toxicity increased with age: 39% <70yrs and 51% >=70 yrs.
Deaths were 49: 10 patients not randomized; R-MANT 20 and R2-
MANT 19.

Conclusions. RENOIR study showed no evidence that the addi-
tion of Lenalidomide to Rituximab as maintenance treatment in eld-
erly R/R FL improves PFS and OS overall, and increased the
incidence of adverse events. However, the trial suggests that R2 may
be effective in patients <70yrs, with a potentially relevant improve-
ment of PFS, OS and a reduced toxicity.
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BURKITT INTERNATIONAL PROGNOSTIC INDEX FOR 
DEFINING RISK GROUPS IN ADULT BURKITT LYMPHOMA
AND LEUKEMIA TREATED WITH THE R-GMALL PROTOCOL

G. Rizzuto1,2, F. Mazzon3, S. Ferrari1, C. Pavoni1, A.M. Barbui1, 
G. Gritti1, A. Grassi1, F. Lussana1,3, T. Intermesoli1, A. Rambaldi1,3

1ASST Papa Giovanni XXIII, Hematology and Bone Marrow Trans-
plant Unit; 2PhD Program in Translational and Molecular Medicine
(DIMET), University of Milano-Bicocca; 3University of Milan, Italy

Background. Burkitt Lymphoma and Leukemia (BL) are highly
aggressive lymphoid malignancies. High cure rates are reported with
dose-intense chemotherapy derived from pediatric leukemia regi-
mens. The prognostic Index for Burkitt Lymphoma (BL-IPI), based
on age ≥ 40 years, performance status ≥ 2, serum lactate dehydroge-
nase > x3 upper limit of normal, and CNS involvement extensively
stratifies the probability of achieving a complete response in patients
receiving intensive chemotherapy, such as R-daEPOCH or R-CODox-
M/R-IVAc. This retrospective observational analysis aims to evaluate
the prognostic utility of the BL-IPI score in adult patients affected by
BL treated with the GMALL BALL/NHL 202 protocol (GMALL).

Figure 1.

Methods. Between December 2002 and December 2022, 60 pa-
tients with BL were included in this analysis. The diagnosis of Burkitt
lymphoma was based on histological examination and cytogenetic
translocation according to the World Health Organization (WHO)
2022 criteria. According to the protocol, patients younger than 56
years received the full dose of GMALL (6 blocks of intensified
chemotherapy), while patients aged over 55 years received a de-in-
tensified drug dosage. Patients with stage III–IV disease or mediasti-
nal and extra-nodal involvement received a total of six courses,
whereas patients with stage I–II diseases were scheduled for four cy-
cles.

Results. This cohort of 60 patients was characterized by a median
age of 48 years (range 16- 79). According to the BL-IPI 3 patients
(5%) were stratified as low risk (no risk factor), 14 (23%) as inter-
mediate-risk (1 risk factor), and 43 (72%) as high risk (≥2 risk fac-
tors). There were significant differences in progression-free survival
(PFS) and overall survival (OS) between patients with high, inter-
mediate, and low risk. The 5-year OS was 100% ,93%, and 58% in
low, intermediate, and high risk, respectively (P=0.0537), while the
5-year PFS was 100%, 93%, and 54% (P=0.0305) in patients with
low, intermediate and high-risk B-IPI, respectively (Figure  1 A-B).

Conclusions. In patients treated with the R-GMALL program,
the BL-IPI is a strong predictor of clinical response and survival.
Furthermore, our analysis confirmed the overall effectiveness of this
treatment in BL patients.
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EPCORITAMAB WITH RITUXIMAB + LENALIDOMIDE (R2) IN
PREVIOUSLY UNTREATED (1L) FOLLICULAR LYMPHOMA (FL)
AND SINGLE-AGENT EPCORITAMAB MAINTENANCE THERAPY
IN FL: EPCORE NHL-2 ARMS 6 AND 7

G. Musuraca1, L. Falchi2, J.S.P. Vermaat3, M. Nijland4, 
J.H. Christensen5, F. Offner6, L.A. Leslie7, J.D. Brody8, D. Hoehn9,
J. Marek9, L. Wang9, J. Mei10, D. Belada11, P. Abrisqueta12

1Hematology Unit, IRCCS Istituto Romagnolo per lo Studio dei Tu-
mori (IRST) “Dino Amadori”; 2Lymphoma Service, Memorial Sloan
Kettering Cancer Center; 3Leiden University Medical Center; 4Uni-
versity Medical Center Groningen and University of Groningen;
5Odense University Hospital; 6Universitair Ziekenhuis Gent; 7John
Theurer Cancer Center, Hackensack Meridian Health; 8Icahn School
of Medicine at Mount Sinai; 9Genmab; 10AbbVie; 114th Department
of Internal Medicine-Hematology, University Hospital and Faculty
of Medicine; 12Hospital Universitario Vall d’Hebron

There is an unmet need for treatment (tx) options that induce
complete responses (CRs) in patients (pts) with 1L FL and improve
long-term outcomes for pts whose disease responds to tx. We present
results from arms 6 and 7 of EPCORE® NHL-2 (phase 1/2;
NCT04663347), with longer follow-up for epcoritamab + R2 in 1L
FL (arm 6) and initial results for epcoritamab maintenance tx in pts
with FL in CR or partial response (PR) after 1–2 lines of standard-
of-care tx (arm 7). Adults with CD20+ FL grade (G) 1–3A received
subcutaneous epcoritamab 48 mg (arm 6: QW cycle [C] 1–2, Q4W
C3–26 [28 d/C]; arm 7: QW C1 [28 d/C], Q8W C2–13 [56 d/C]). In
arm 6, pts also received R2 for ≤12 Cs. Pts received step-up doses of
epcoritamab and corticosteroid prophylaxis in C1 to mitigate CRS.
Primary endpoints were overall response rate (ORR) per Lugano in
arm 6 and safety/tolerability in arm 7. As of Nov 22, 2023, 41 pts re-
ceived epcoritamab + R2 in arm 6 and 20 pts received epcoritamab
maintenance tx in arm 7. In arm 6, median age was 57 y and 34% of
pts had FLIPI 3–5. Median follow-up (mFU) was 21.1 mo. ORR was
95% and CR rate was 85%. At 18 mo, an estimated 86% of respon-
ders remained in response, 93% of pts with CR remained in CR, 89%
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of pts were progression free, and 90% of pts remained alive. In arm
7 (mFU, 19.7 mo), median age was 54.5 y, 25% of pts had FLIPI 3–
5, and 60% had CR and 40% had PR prior to epcoritamab mainte-
nance. Prior tx included anti-CD20 tx (100%), alkylating agents
(80%), and anthracyclines (50%); 80% of pts had 1 prior tx line. All
8 pts enrolling with PR converted to CR. At 21 mo, an estimated 83%
of pts remained in response and 90% were alive. The most common
tx-emergent AEs (TEAEs) were COVID-19 (63%), CRS (56%), and
neutropenia (56%) in arm 6 and COVID-19 (70%) and CRS (55%)
in arm 7. CRS events were all low grade (arm 6: 41% G1, 15% G2;
arm 7: 40% G1, 15% G2), most occurred after the first full dose, all
resolved, and none led to tx discontinuation. No ICANS or clinical
tumor lysis syndrome occurred in either arm. Two pts in arm 6 and
1 pt in arm 7 had fatal TEAEs. Longer follow-up of pts with 1L FL
treated with epcoritamab + R2 showed deep, durable responses and
manageable safety consistent with prior reports. In these initial re-
sults for arm 7, epcoritamab maintenance tx induced conversions
from PR to CR with manageable safety and no new safety signals.
These data support further investigation of epcoritamab-based,
chemotherapy-free tx regimens in FL.
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UPDATED RESULTS FROM THE EPCORE NHL-2 TRIAL: EPCO-
RITAMAB + GEMOX INDUCES DEEP AND DURABLE RESPON-
SES IN PATIENTS WITH RELAPSED OR REFRACTORY
DIFFUSE LARGE B-CELL LYMPHOMA (R/R DLBCL)

U. Vitolo1, R. Cordoba2, J. Jørgensen3, D. Belada4, R. Costello5, 
M. Trněný6, D.J. Lewis7, Y.H. Karimi8, A. Sureda9, M. André10, 
B.E. Wahlin11, P.J. Lugtenburg12, T. Jiang13, A. Abbas14, Y. Song14,
M. Risum15, J.D. Brody16

1Candiolo Cancer Institute, FPO-IRCCS; 2Fundacion Jimenez Diaz
University Hospital, Health Research Institute IIS-FJD; 3Aarhus
University Hospital; 44th Department of Internal Medicine-Hema-
tology, University Hospital and Faculty of Medicine; 5Assistance
Publique-Hôpitaux de Marseille (AP-HM); 6First Department of
Medicine, First Faculty of Medicine, Charles University and General
University Hospital; 7University Hospitals Plymouth NHS Trust,
Derriford Hospital; 8University of Michigan Comprehensive Cancer
Center; 9Clinical Hematology Department, Institut Català d’Oncolo-
gia-L’Hospitalet, IDIBELL, Universitat de Barcelona; 10CHU UCL
Namur; 11Karolinska Institutet; 12On behalf of the Lunenburg Lym-
phoma Phase I/II Consortium HOVON/LLPC, Erasmus MC Cancer
Institute, University Medical Center, Department of Hematology;
13AbbVie; 14Genmab; 15Genmab A/S; 16Icahn School of Medicine at
Mount Sinai

Outcomes are suboptimal for patients (pts) with R/R DLBCL
treated with gemcitabine + oxaliplatin (GemOx) and rituximab: com-
plete response (CR) rate, 33%; median progression-free survival
(PFS), 5 mo; median overall survival (OS), 10 mo (Cazelles et al,
Leuk Lymphoma 2021). We report efficacy and safety of epcoritamab
+ GemOx for the treatment (tx) of autologous stem cell transplant
(ASCT)-ineligible pts with difficult-to-treat R/R DLBCL in a larger
cohort from the EPCORE® NHL-2 trial (phase 1/2; NCT04663347).
Pts with R/R CD20+ DLBCL who were ineligible for ASCT or for
whom ASCT had failed received subcutaneous epcoritamab (2 step-
up doses followed by 48-mg full doses) in 28-d cycles (C; QW, C1–
3; Q2W, C4–9; Q4W, C≥10) until unacceptable toxicity or disease
progression. GemOx was given Q2W for the first 4 cycles. As of
Sept 1, 2023, 97 pts with ≥6 mo of follow-up were treated (median
follow-up, 9.7 mo). Median age was 72 y, with 34% of pts ≥75 y. Pts
had a median of 2 prior lines of tx (pLOT; range, 1–6); 61% of pts
had ≥2 pLOT. Overall, 55% of pts had primary refractory disease,

38% had bulky disease (>6 cm), 30% had prior CAR T, and 9% had
prior ASCT. Tx was ongoing in 46% of pts. The overall response rate
was 78%; CR rate was 55% (median time to CR, 1.7 mo). At 9 mo,
an estimated 78% of pts with CR remained in CR. In subgroups, CR
rates were: 42%, primary refractory disease; 70%, non–primary re-
fractory disease; 41%, prior CAR T; 60%, CAR T naive. The 
Table 1 shows additional efficacy outcomes. The most common tx-
emergent AEs (TEAEs) of any grade (G) were hematologic AEs
(68% thrombocytopenia; 59% neutropenia [6% febrile neutropenia];
51% anemia) and CRS (51%). CRS events were primarily low grade
(27% G1, 23% G2, 1% G3); all resolved without leading to tx dis-
continuation. G1 (n=2) and G3 (n=1) ICANS were reported; all
ICANS resolved, but 1 pt discontinued tx. COVID-19 was reported
in 24 pts (25%; G≥3 in 10 pts). Fatal TEAEs occurred in 13 pts; in 3
cases, the contribution of epcoritamab + GemOx could not be ruled
out: COVID-19, multiple organ dysfunction syndrome, and small in-
testinal perforation. Epcoritamab + GemOx continues to yield deep,
durable responses that translate to high PFS and OS rates for com-
plete responders in high-risk, challenging-to-treat R/R DLBCL. High
CR rates were seen across subgroups, with higher rates observed in
non–primary refractory, CAR T–naive, and second-line pts. Results
support the combinability of epcoritamab in R/R DLBCL.

Table 1. Efficacy outcomes overall and by prior line of treatment
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UPFRONT AUTOLOGOUS STEM CELL TRANSPLANTATION CAN
CURE A HIGH PERCENTAGE OF HIGH-INTERMEDIATE/HIGH
RISK AGGRESSIVE LYMPHOMA: A MONOCENTRIC 
RETROSPECTIVE ANALYSIS

S. Maifredi, A. Passi, C. Pagani, R. Daffini, E. Lovato, A. Pantaleo,
C. Aquilina, C. Cattaneo, A. Re, A. Tucci

Department of Hematology, ASST Spedali Civili di Brescia, Italy

Upfront autologous stem cell transplant (ASCT) in aggressive
lymphoma demonstrated a benefit in progression free survival (PFS),
but overall survival (OS) improvement was never reported. However,
about 40% of patients (pts) are not cured with standard R-CHOP
therapy. Aim of this study was to evaluate the efficacy and safety of
upfront ASCT in pts with aggressive lymphoma and unfavorable fea-
tures treated in our center from 2012 to 2021. We analyzed all con-
secutive transplant eligible pts with DLBCL or advanced-stage
PMBCL and HI/H IPI score. Induction treatment was R-CHOPx4
and R-MADx2 in 60 yrs old pts or younger (T1), R-CHOPx6 and R-
AraC (T2) in 61-65 yrs pts and R-DA-EPOCH (T3) in pts with MYC
rearrangement (rr) by FISH (translocation, increased copy number
>4, amplification) or double expressor (DE). Stem cells were mobi-
lized with R-MAD, R-AraC or R-DA-EPOCH respectively, all pts
received BEAM or FEAM conditioning. We recorded 124 pts. Me-
dian age was 57 yrs (range 20-65), M/F 77/47, HI/H-IPI 78/46,
DLBCL/PMBCL 110/14. 23 pts had MYC rr with (65.2%) or without
(34.8%) BCL-2 rr, 61 received T1, 23 T2 and 40 T3. With a median

 

 Overall 
N=97 

1 pLOT 
n=38 

!2 pLOT 
n=59 

CR rate, n (%) 53 (55) 24 (63) 29 (49) 

PFSa among 
complete 
responders, % 

9 mo 93 (79–98) 100 (100–100) 88 (67–96) 

12 mo 88 (69–96) 100 (100–100) 79 (50–92) 

OSa among 
complete 
responders, % 

9 mo 96 (86–99) 100 (100–100) 93 (75–98) 

12 mo 90 (66–97) 100 (100–100) 84 (52–95) 
aCOVID-19–adjusted analyses. Kaplan–Meier estimates for PFS and OS are shown 
with 95% confidence intervals. 
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follow-up of 59 months (mo) (range 1-139), 5 yrs PFS and OS were
73.3% and 82.9%, respectively. Age did not impact on OS [<60 yrs
(81pts) 83.8% vs 60-65 yrs (43 pts) 80.9%, p=0.923] nor different
histology (DLBCL 82.6% vs PMBCL 85.7%, p=0.708) nor MYC rr
(MYC+ 73.9% vs MYC- 84.9%, p=0.2437), while HI-IPI pts had
better OS (89.6%) than H-IPI (71.5%), p=0.006. Transplant was not
performed in 28 pts due to progressive disease (PD) (13), toxicity
during induction (12), no mobilization (2) or refusal (1). Among
transplanted pts, 5 yrs PFS and OS were 83.5% and 90.5% respec-
tively: 4 pts died from pneumonia (3 COVID-19) after 4-114 mo
from ASCT; 13 pts had PD and 6 are still alive after salvage therapy
(CAR-T in 2 pts, platinum-based therapy and lenalidomide in 4). No
100 days TRM was recorded. Since October 2018, pre-transplant
PET was performed (39 pts) and evaluated according to Deauville
score (DS). Pts with DS1-3 (24) and DS4 (12) had similar 3 yrs OS
(85.9% vs. 83.3% p=0.631), while pts with DS5 (3) did worse
(33.3%, p=0.012) (Figure 1). In conclusion, upfront ASCT is still an
effective and safe strategy which can cure more than 80% of high-
risk aggressive lymphoma pts with a single line of therapy. Pre-trans-
plant PET is a predictive tool, but more specific biomarkers, such as
ct-DNA, could help better tailor therapy in the near future.

Figure 1.
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IBRUTINIB OR CHEMO-IMMUNOTHERAPY AS SECOND LINE
TREATMENT IN WALDENSTROM MACROGLOBULINAEMIA? 
A REAL-LIFE MULTICENTRE STUDY

F. Autore1, A. Tedeschi2, G. Benevolo3, N. Danesin4, D. Giannarelli1,
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I. Del Giudice10, A. Ferrari11, M. Bullo12, B. Rossini13, M. Motta14,
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V. Peri3, G. Zamprogna2, S. Hohaus1, A.M. Frustaci2, F. Piazza4, 
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1Fondazione Policlinico Universitario A. Gemelli IRCCS; 2Niguarda
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di Torino; 13IRCCS Istituto Tumori “Giovanni Paolo II”; 14ASST
Spedali Civili Brescia; 15Istituto Oncologico Veneto IOV-IRCCS, Italy

In the setting of relapsed patients (pts) affected by Waldenström
Macroglobulinaemia (WM) chemo-immunotherapy (CT) has been
substantially substituted by BTKis. Previous trials have investigated

efficacy and safety of BTKis in second line without a direct compar-
ison to CT. The aim of our retrospective study was to assess re-
sponses and outcomes with the treatment of BTKi or CT in second
line. We enrolled 169 WM pts relapsed in the period 2008-2022 from
15 FIL centres: 85 pts were treated with ibrutinib and 84 pts with
CT; 34 pts with BR (bendamustine-rituximab), 21 DRC (dexametha-
sone-rituximab-cyclophosphamide), 15 bortezomib-based regimens
and 14 palliative regimens (i.e. alkylants). The two cohorts of ibru-
tinib and CT showed similar basal clinical characteristics, prognostic
factors and comorbidities. Overall response rate (ORR) was achieved
in 84.7% of pts after ibrutinib and in 69% after CT (p=0.026), ibru-
tinib pts showed a better progression free survival (PFS) than CT pts
(4-y PFS of 67% vs 48%, p=0.0045), but we did not find statistical
differences in terms of time to next treatment (TTNT) and overall
survival (OS); in particular 4-y TTNT was 67% for ibrutinib and 55%
for CT, 4-y OS was 78% for both. Considering the 4 different groups
within the CT cohort, they showed the same characteristics except
for the median age at treatment (bortezomib-based: 69 yy, BR: 70
yy, DRC: 75 yy, palliative: 83 yy; p=0.007). Nonsignificant differ-
ence among the 4 groups was seen in terms of ORR and PFS nor of
TTNT and OS, even if we registered a better PFS for BR with a me-
dian PFS of 58.2 months, followed by bortezomib-based (PFS 53.6
mo), DRC (PFS 44.6 mo) and palliative (PFS 33.6 mo). When com-
paring ibrutinib to each of the 4 CT groups, ORR of ibrutinib was
superior to each group (p=0.023), PFS of ibrutinib was superior to
PFS of DRC, bortezomib-based and palliative regimens (p=0.028,
p=0.023 and p=0.04, respectively) but not significantly to PFS of BR
(p=0.055). Figure 1 showed the significant trend (p=0.057) in terms
of better PFS of ibrutinib in comparison to the other 4 curves. For
TTNT and OS no difference was reported based on ibrutinib and type
of CT. Multivariate analysis found choice of the treatment (ibrutinib
vs CT), age inferior to 75 years and female gender as significant vari-
ables that favourably impact on PFS. This large retrospective real-
life study showed advantages of ibrutinib vs CT in terms of ORR and
PFS, except for BR, but not for TTNT and OS.

Figure 1. PFS of ibrutinib in comparison to the 4 curves of the different CT.

!
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EFFICACY AND TOLERABILITY OF THE DOSE-DENSE SHORT-
TERM “CARMEN” REGIMEN IN PATIENTS WITH HIGH-GRADE
B-CELL LYMPHOMAS

F. Erbella1, P. Angelillo1, L. Verga2, C. Cattaneo3, E. Ravano4, 
F. Cavallo5,6, M. Foppoli1, M. Ponzoni7,8, L. Pecciarini7, M. Spina9,
A. Re3, A.J.M. Ferreri1,8

1Lymphoma Unit, Department of Onco-Hematology, IRCCS (Istituto
di Ricerca e Cura a Carattere Scientifico) San Raffaele Scientific In-
stitute; 2Division of Hematology, Azienda Ospedaliera San Gerardo;
3Division of Hematology, Ospedali Civili di Brescia; 4S. C. Ematolo-
gia, Dipartimento Ematologia, Oncologia e Medicina Molecolare,
Niguarda Cancer Center; 5Division of Hematology, University Hos-
pital A. O. U. “Città della Salute e della Scienza di Torino”; 6Divi-
sion of Hematology, Department of Molecular Biotechnologies and
Health Sciences, University of Turin; 7Pathology Unit, IRCCS San
Raffaele Scientific Institute; 8Vita-Salute San Raffaele University;
9Division of Medical Oncology and Immune related tumors, IRCCS
Centro di Riferimento Oncologico (CRO), Italy

Introduction. Patients (pts) with high-grade B-cell lymphoma
(HGBCL) exhibit poor outcome if treated with R-CHOP. Intensified
regimens showed better survival rates [Petrich et al. Blood 2014] but
need long delivery time and are associated with relevant toxicity and
high treatment-related mortality. A dose-dense, short-term regimen
called “CARMEN” is safe and effective in pts with aggressive B-
cell lymphomas carrying MYC rearrangement, but only few cases
of HGBCL were reported [Ferreri et al. Blood Adv 2022]. Herein,
we report efficacy and safety results of a multicenter series of
HGBCL pts treated with CARMEN.

Table 1.

Methods. HIV-pos or -neg adults with HGBCL (ICC and WHO
criteria), treated with CARMEN at 6 Italian centers, from Jan 2010
to Jul 2023, were included. CARMEN drugs and doses were previ-
ously reported [Ferreri et al. Blood Adv 2022]. Response and survival
estimations were performed according to the Lugano criteria.

Results. 38 pts were considered (Table 1): 32 (84%) completed
induction, 25 (65%) received consolidation, and 10 (26%) required
ASCT. As expected, toxicity was mostly hematological; G4 neu-
tropenia, thrombocytopenia, and anemia occurred in 32 (84%), 19

(50%), and 2 (5%) pts, respectively. G4 non-hematological toxicities
were episodic and manageable: mucositis (3), infections (7), hepa-
totoxicity (2), acute kidney failure (1), and tumor lysis syndrome (1).
Five (13%) pts died of toxicity: COVID-19 in 2, pneumonia, post-
surgical complication, poor graft function. Two pts experienced MDS
after 10 and 40 months. Twenty-four pts achieved a CR (CRR= 63%;
95%CI 48-78%). At a median follow-up of 50 (10-141) months, 19
(50%) pts experienced an event: lymphoma relapse or progression
in 11, death of toxicity in 5, and death due to other causes in 3. The
4-year PFS and OS were 50% (95%CI 38-62%) and 59% (95%CI
44-74%), respectively. HIV seropositivity was not associated with
poorer outcome. The 4-year OS was 43% (95%CI 17-79%) for
MYC-R+BCL2-R lymphomas and 80% (95%CI 48-100%) for
MYC-R+BCL6-R lymphomas.

Conclusions. In this retrospective HGBCL series, CARMEN
regimen showed encouraging safety and efficacy profiles, with im-
proved survivals compared to published series treated with R-CHOP.
The comparison of the present results with those recorded on
HGBCL pts formerly treated with other regimens at the same insti-
tutions will be presented. This cost-effective treatment deserves to
be compared to more demanding combinations in a prospective trial.
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GERIATRIC FITNESS AND REAL-LIFE OUTCOMES IN ELDERLY
PATIENTS WITH HODGKIN’S LYMPHOMA

S. Ligia1, G.M. Assanto1,2, T. Soriano1,2, L.V. Cappelli1,2, 
M. Passucci1, G. Annechini2, G.M. D’ Elia2, A. Pulsoni1,3, 
M. Martelli1,2, I. Del Giudice1,2

1Hematology, Department of Translational and Precision Medicine,
Sapienza University of Rome; 2Hematology, AOU Policlinico Um-
berto I; 3Hematology Unit, S. Maria Goretti Hospital, Italy

Hodgkin’s lymphoma (HL) in patients aged ≥60 years still represents
an unmet clinical need. Distinctive biological features, comorbidities,
impaired functional/nutritional status reduce the eligibility and tol-
erance to standard therapy. The Age, Comorbidities and Albumin
(ACA) index has not been tested in HL; it comprises age (≥75 years),
hypoalbuminemia (<3.7 g/dL), and comorbidity burden (CCI ≥3).
We aimed to retrospectively evaluate treatment strategies and out-
comes in elderly HL patients and analyze the ACA index’s impact
on survival prediction. We used a modified ACA index (mACA), em-
ploying a CIRS-G score>6 to identify patients with a high degree of
comorbidity. Based on this index, patients were stratified into excel-
lent (0 points), good (1 point), moderate (2 points), and poor (3
points) risk groups. We included a total of 154 consecutive HL pa-
tients aged ≥60, treated at our institution from 2000 to 2022. Median
age was 69 years (range 60-89) and median follow-up (FU) was 65.5
months (range 1.3-224). Overall, 86 patients (55.8%) were male, 53
(34.4%) were ≥70 years and 19 (12.3%) ≥80 years. Median CIRS-G
score was 4 (range 0-14); 30 patients (19.5%) had a score >6. CIRS-
G >6 was progressively more frequent according to age (60-69, 70-
79, ≥80 years; p<0.0001). Median serum albumin was 3.9 g/dL
(range 1.6-4.8), and 53 (38%) patients had hypoalbuminemia (<3.7
g/dL). All patients underwent first-line treatment and 133 (86.4%)
received the standard ABVD or AVD-based regimens. The overall
survival (OS) was 66.2%; ABVD/AVD-based regimens correlated
with better OS (70.7% vs 38.1%, p=0.05). Baseline characteristics
associated with shorter OS were older age (≥75 years, p=0.001),
CIRS-G >6 (p=0.021) and ECOG ≥2 (p=0.005), B-symptoms
(p=0.03), stage III-IV (p=0.001) and GHSG risk groups (p<0.0001).

 

 Tot n=38  
(100%) 

Median age (range) 57 (26-77) 

Gender - males 26 (64%) 

ECOG-PS >1 17 (45%) 

Stage (Ann Arbor) III-IV 35 (92%) 

CNS involvement 3 (8%) 

Bone marrow infiltration 8 (21%) 

Bulky disease 23 (61%) 

High LDH serum level 34 (90%) 

IPI >2 23 (61%) 

HIV seropositivity 15 (40%) 

HBV or HCV seropositivity 10 (26%) 

Transformed from indolent lymphoma   5 (13%) 

MYC not rearranged    8 (21%) 

Single hit (MYC-R) 15 (40%) 

Double Hit (MYC-R + BCL2-R and/or BCL6-R) 
MYC-R + BCL2-R 
MYC-R + BCL6-R 

13 (34%) 

  7 (18%) 

  6 (16%) 

Triple hit (MYC-R + BCL2-R + BCL6-R)   2 (5%) 

 

!
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The mACA score was calculated in 141 patients (91.6%): 62 (44%)
had an excellent score, 46 (32.6%) good, and 33 (23.4%) moderate-
poor, which was significantly associated to early treatment discon-
tinuation (p=0.006), infections (p=0.022) and inferior OS (p=0.003).
The 3y-OS was 90.3%, 85% and 70% for patients with excellent,
good and moderate-poor score, respectively (Figure 1). The impact
of the mACA index on OS was still maintained if we consider only
the patients treated with AVD-based regimens (p=0.041). In conclu-
sion, the mACA index could be a useful tool to predict outcomes in
elderly HL patients when a comprehensive geriatric assessment is
not feasible.

Figure 1. OS in the entire cohort according to the modified ACA score at di-
agnosis.
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MANUFACTURING COMMERCIAL AXICABTAGENE CILOLEU-
CEL (AXI-CEL) IN ITALY FOR PATIENTS WITH RELAPSED/
REFRACTORY NHL: A 2-YEAR RETROSPECTIVE ANALYSIS

B. Casadei1, M. Ganzetti2, F. Torelli2, R.L. Balzano2, D. Myers3

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”; 2Kite, a Gilead Company (I); 3Kite, a
Gilead Company, USA

Background. Axi-cel is reimbursed in Italy for relapsed/refrac-
tory (R/R) large B-cell lymphoma after ≥2 previous treatments, for
diffuse large B-cell lymphoma and high-grade B-cell lymphoma re-
fractory to first-line chemoimmunotherapy (CIT) or relapsing ≤12
months after first-line CIT and for R/R follicular lymphoma after ≥3
previous treatments. The experience of manufacturing and supplying
commercial axi-cel lots in EU countries has been reported (van de
Wiel L. EBMT2023. P198). The aim of this abstract is to describe
the experience of manufacturing and supplying commercial axi-cel
lots to patients (pts) treated in Italy.

Methods. Fresh leukapheresis (LK) material was collected from
pts intended to receive commercial axi-cel at authorized treatment
centres in Italy and shipped to the cell therapy manufacturing facility
in the Netherlands for manufacturing. If additional LK was needed,
the first LK was considered for each patient and was then referred to
as that patient’s lot. The lot of the finished product remained at the
manufacturing facility until it was released by the Qualified Person
or the Physician and then sent to the hospital for administration. Man-
ufacturing success rate (MSR) is defined as percentage of lots Qual-
ified Person-released or Physician’s released out of the total lots
dispositioned in the time period of data extraction. Delivery success

rate (DSR) is defined as the percentage of patient lots shipped (dis-
positioned as Qualified Person–released or physician’s release) out
of the total number of pts leukapheresed in the time period (excluding
those patient lots in process and patients withdrawn). Turnaround
time (TAT) is defined as the time from date of LK to date of quality
release of final product.

Results. From 1 January 2022 to 31 December 2023, 415 pts
were registered on Kite Konnect and underwent LK (Table 1). The
median TAT was 20 days (range, 17-30). In total, 409 out of 410 lots
were delivered to the treatment centres, resulting in a DSR of 99.8%.
In addition, 397 lots were released by the Qualified Person or Physi-
cian out of 405 lots dispositioned, with a MSR of 98%.

Conclusions. The Italian experience of commercial Axi-cel for
R/R NHL demonstrates a high DSR and MSR with a short TAT. Real-
world experiences show that pts outcome depend on fast and reliable
manufacturing capability (Locke FL. ASH 2022. abs3345). Kite
manufacturing confirms to be rapid, reliable and predictable, ensur-
ing timely axi-cel administration.

Table 1.
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PRELIMINARY EFFICACY AND SAFETY OF THE BRUTON TY-
ROSINE KINASE (BTK) DEGRADER BGB-16673 IN PATIENTS
(PTS) WITH RELAPSED OR REFRACTORY (R/R) INDOLENT
NON-HODGKIN LYMPHOMA (NHL): RESULTS FROM THE
PHASE 1 BGB-16673-101 STUDY

C. Visco1, C.Y. Cheah2,3,4, J.F. Seymour5, M. Lasica6, H. Eradat7,
A.M. Frustaci8, J.N. Allan9, V.T.G. Lin10, J. Trotman11, R. Advani12,
X. Chen13, K. By14, S. Fabre14, J.C. Paik14, A. Agarwal14, C.S. Tam15.

1Department of Engineering for Innovation Medicine, Section of
Hematology, AOUI VR, University of Verona; 2Sir Charles Gairdner
Hospital and PathWest Laboratory Medicine; 3Medical School, Uni-
versity of Western Australia; 4Linear Clinical Research; 5Peter Mac-
Callum Cancer Centre, Royal Melbourne Hospital, and University
of Melbourne; 6St Vincent’s Hospital Melbourne; 7David Geffen
School of Medicine at UCLA; 8ASST Grande Ospedale Metropoli-
tano Niguarda, Milano; 9Weill Cornell Medicine; 10Mary Bird
Perkins Cancer Center; 11Concord Repatriation General Hospital,
University of Sydney; 12Stanford Cancer Institute; 13BeiGene (Shang-
hai) Co, Ltd; 14BeiGene USA, Inc; 15Alfred Hospital and Monash
University

Background. BGB-16673 is a heterobifunctional small molecule
that induces BTK degradation via ubiquitination. In preclinical mod-
els, BGB-16673 degraded wild-type BTK and BTK mutants resistant
to covalent (cBTKis) and noncovalent BTK inhibitors (ncBTKis),
leading to tumor regression. BGB-16673-101 (NCT05006716) is a
first-in-human phase 1 study of BGB-16673 in pts with B-cell ma-
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lignancies. Updated data from pts with follicular lymphoma (FL),
marginal zone lymphoma (MZL), and Waldenstrom macroglobuline-
mia (WM) will be presented.

Methods. Eligible pts had R/R NHL and ≥2 prior therapies, in-
cluding prior anti-CD20 (FL, WM, and MZL in US and EU) and
cBTKi (WM in US and EU; MZL in US). BGB-16673 was dosed
QD orally in 28-day cycles. Dose escalation with 6 dose levels (50-
600 mg QD) was planned. Primary objectives were to assess safety
per CTCAE v5.0 and establish the maximum tolerated dose (MTD)
and recommended phase 2 dose. DLTs were assessed in cycle 1. Re-
sponse assessment per 2014 Lugano classification or IWWM-6 cri-
teria began after 4 (WM) or 12 wk (FL and MZL) of treatment (tx).

Results.As of Nov 9, 2023, 24 pts (FL, n=7; MZL, n=4; WM,
n=13) were enrolled and 23 were treated (100 mg, n=5; 200 mg,
n=11; 350 mg, n=7); 1 pt with WM had not started tx. Pts had a me-
dian of 4 (FL and WM) and 2 (MZL) prior therapies, including
cBTKis (14/23), BCL2 inhibitors (5/23), and ncBTKis (3/23). Me-
dian follow-up was 6.6, 5.9, and 1.9 mo in FL, MZL, and WM, re-
spectively. TEAEs in >10% of pts were contusion (22%), fatigue
(22%), amylase increased (17%), headache (13%), lipase increased
(13%), neutropenia (13%), and upper respiratory tract infection
(13%). Neutropenia was the only grade ≥3 event in >1 pt (n=2). No
hypertension or atrial fibrillation occurred. TEAEs led to tx discon-
tinuation in 1 pt with WM (350 mg; bronchopulmonary aspergillosis;
present prior to tx) and death in 1 pt with WM (200 mg; septic shock;
not tx related). No TEAEs led to dose reduction. No DLTs occurred.
Of 23 pts, 17 remain on tx (discontinuations: progressive disease,
n=4; AE, n=1; pt withdrawal, n=1). In 14 response-evaluable pts,
ORR was 50% (2/4) in FL, 100% (2/2) in MZL, and 75% (6/8) in
WM, including pts with prior cBTKi (n=7; 6 WM, 1 MZL) and
ncBTKi (n=2) (Figure 1).

Conclusions. Preliminary data from this ongoing study of BTK
degrader BGB-16673 demonstrate a tolerable safety profile and an-
titumor activity in heavily pretreated pts with NHL, including those
with BTK inhibitor–resistant disease.

Figure 1. 
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RUNX1A ISOFORM IS OVEREXPRESSED IN ACUTE MYELOID
LEUKEMIA AND IS ASSOCIATED WITH FLT3 INTERNAL 
TANDEM DUPLICATIONS

C. Cumbo1, F. Tarantini1, E. Parciante1, L. Anelli1, A. Zagaria1, 
N. Coccaro1, G. Tota1, M.R. Conserva1, I. Redavid1, A. Minervini1,
C.F. Minervini1, V.P. Gagliardi1, M. Delia1, P. Carluccio1, 
G. Specchia2, P. Musto1, F. Albano1

1Department of Precision and Regenerative Medicine and Ionian
Area (DiMePRe-J) - Hematology and Stem Cell Transplantation Unit
- University of Bari “Aldo Moro”; 2School of Medicine, University
of Bari “Aldo Moro”, Italy

Background. RUNX1 is a transcription factor that plays the role
of “master regulator of hematopoiesis” through the antagonistic ac-
tion of its three major protein isoforms, RUNX1a, b, and c. RUNX1a
represents a minor fraction of the isoform pool. It enhances self-re-
newal activity and suppresses myeloid differentiation, and its over-
expression can be leukemogenic. We evaluated the expression of
RUNX1 isoforms in our acute myeloid leukemia (AML) series to
elucidate the role of RUNX1a in AML pathogenesis.

Methods. In this context, we quantified the RUNX1a/b/c expres-
sion in 181 bone marrow (BM) samples: 138 newly diagnosed
AMLs, 21 disease relapses (DR), 11 cases in complete remission
(CR), 10 healthy controls (HC) donors, a commercial pool of 56 HC
samples. Three droplet digital PCR gene expression assays were per-
formed. The target quantification [the ratio between each RUNX1
isoform and GUSB number of copies (R/G)] was associated with the
main clinical and biological data.

Results. Comparing AML cases at diagnosis with HC, we ob-
served the overexpression of RUNX1a (0.027 vs 0.003 R/G;
p<0.0001) and RUNX1b (0.827 vs 0.433; p=0.006), whereas no dif-
ference was observed for RUNX1c. Thrombocytopenic cases (n=93)
showed higher levels of these two isoforms compared to AMLs with
normal PLTs levels (n=23) (0.030 vs 0.014 R/G; p=0.002 and 0.876
vs 0.517 R/G; p=0.007 respectively). The RUNX1a levels were
higher in more immature AML phenotypes (M0-M3) than in more
differentiated cases (M4 and M5). According to the mutational pro-
file, FLT3-ITD positive cases presented the highest RUNX1a levels
(0.071 R/G), and the presence of FLT3-ITD was the only molecular
variable able to influence the RUNX1a expression (p=0.0005).
FLT3-ITD AMLs (n=23) showed higher RUNX1a levels than FLT3-
wt cases (n=82) (0.071 vs 0.020 R/G, p<0.0001), on the contrary
FLT3-TKD patients (n=10) showed lower RUNX1a levels than
FLT3-wt ones (0.006 vs 0.020 R/G, p=0.025). RUNX1a overexpres-
sion was higher in long ITD cases (>50bp; n=11) when compared
with short ITD ones (n=8) (0.131 vs 0.037 R/G, p=0.02). At the DR,
the RUNX1a overexpression reappears without a clear kinetics ex-
cept from cases FLT3-ITD negative at diagnosis (n=4), but FLT3-
ITD mutated at the DR who exhibited an increased RUNX1a
expression (p=0.033).

Conclusions. Overall, we report the RUNX1a overexpression in
AML patients, particularly in FLT3-ITD cases. Further studies could
explore its possible role as a new AML therapeutic target.
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THE PROGNOSIS OF NPM1 ACUTE MYELOID LEUKEMIA 
REMAINS VERY FAVOURABLE EVEN IN THE SETTING 
OF FIRST RELAPSE. A SINGLE CENTER EXPERIENCE 
ON 118 PATIENTS

B. De Marco1, E. Borlenghi1, C. Cattaneo1, A. Peli1, L. Masina1, 
D. Bertoli2, G. Rossi1, C. Giupponi1, C. Pagani1, G. Soverini1, 
E. Cerqui1, S. Maifredi1, M. Malagola3, A. Spolzino1, G. Magliano3,
M. Oberti1, E. Lovato1, F. Federico2, A. Tucci1

1Department of Hematology, ASST Spedali Civili di Brescia; 2Clini-
cal Chemistry Laboratory, ASST Spedali Civili di Brescia; 3Unit of
Blood Diseases and Stem Cell Transplantation, University of Bres-
cia, Italy

NPM1 mutation confers a favourable prognosis in Acute Myeloid
Leukemia (AML), and allo-transplant (SCT) in first complete remis-
sion (CR) remains controversial. Monitoring measurable residual dis-
ease (MRD) can predict relapse and guide pre-emptive therapy. We
evaluated 138 NPM1-AML patients (pts), representing 32% of the
entire de novo AML population (429 pts), treated from 2010 to 2023
at our institution according to NILG AML-01/00 protocol. We
analysed the impact of MRD monitoring and outcome after first re-
lapse (molecular or hematological). NPM1 was monitored by qRT-
PCR on BM and PB at diagnosis (TP0), after induction (TP1), 1st
consolidation (TP2) and 1st cycle of high dose Arac (TP3), and at
the end of therapy (TP4). We focused on a cohort of 118 pts (85,5%)
obtaining CR, detailed in Table 1. 

Table 1. Features of study population

NGS comutations, evaluated in 42 pts, were more frequently
DNMT3A (61%), FLT3 (52%), TET2 (35%), PTPN11 (22%),
NRAS/KRAS (35%), IDH1/2 (28%). Overall survival (OS) of our

population at 3y- and 5y was 82% and 76%, respectively, and relapse
free survival (RFS) at 3y and 5y was 65% and 61%, respectively.
Relapse occurred after a median of 11.4 months (m) (3-62) in 42 pts
(35%), in 18 of them (43%) only at molecular level (mol-R); 71%
of those with mol-R and 54% of those with hematological relapse
underwent allo-SCT. Neither age, NPM1 burden at TP0, FLT3-ITD
mutation, abnormal karyotype nor NGS comutations had impact on
relapse risk. Better RFS was significantly associated with MRD neg-
ativity in PB at TP2 (p 0.013), TP3 (p<0.0001), and TP4 (p 0.0011)
and in BM at TP4 (p 0.0008). MRD negativity in PB was strongly
associated with better OS at TP3 (p 0.001) and TP4 (p 0.0005). After
relapse, 2 pts received supportive care, 17 chemotherapy (2 in mol-
R) and 23 non-intensive therapy (16 in mol-R), obtaining in 29 pts
(73%) hematological CR and in 7 (24%) also mol-CR. Twenty-six
pts (68%) proceeded to allo-SCT, 23 (88%) pts in hematological CR
and 4 also in mol-CR. Transplant related mortality was 11%. OS after
relapse was 65% at 3y and 48% at 5y (median 56 m). It was signifi-
cantly better in mol-R pts (median not-reached vs 23 m, p:0.0014)
and in allografted pts (median not-reached vs 16,5 m, p:0.0012). In
our experience, survival of NPM1-AML was good, even after re-
lapse. Allo-SCT was a feasible and safe strategy in 2nd line. Molec-
ular MRD monitoring in BM and PB was useful allowing to
anticipate treatment decisions and to guide pre-emptive therapy and
early intensification.
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THE USE OF FLUOROQUINOLONE PROPHYLAXIS DOES 
NOT AFFECT SURVIVAL OR THE INCIDENCE OF FEBRILE 
NEUTROPENIA IN A MULTICENTER CASE SERIES OF 
PATIENTS TREATED WITH AZACITIDINE (AZA) VENETOCLAX
(VEN)

D. Capelli1, D. Menotti2, F. Restuccia3, M. Caridi4, P. Salutari5, 
M.P. Martelli4, F. Colaneri6, F. Saraceni1, L. Brunetti1, A. Olivieri1

1AOU Ospedali Riuniti di Ancona; 2Centro Trasfusionale, Ospedale
di Macerata; 3King’s College London; 4AO Santa Maria della Mis-
ericordia di Perugia; 5Ospedale Civile Spirito Santo di Pescara;
6Centro Trasfusionale, Ospedale di Urbino, Italy

Azacitidine (Aza) Venetoclax (Ven) represents the gold standard
of treatment for AML patients older than 74 years or unfit for inten-
sive chemotherapy. The VIALE-A randomized trial reported a 42%
incidence of febrile neutropenia (FN) in AZA- VEN vs. 19% in the
AZA arm. No clinical trial has evaluated the use of prophylaxis in
HMA VEN patients. In our multicenter study, we retrospectively an-
alyzed data from patients with AML treated with HMA + VEN. FN
incidence and correlation with the use of FQ prophylaxis was pri-
mary objective of the study, secondary objectives were OS, FN-re-
lated mortality, predictive factors of FN, and FN-related mortality.
We analyzed 87 AML patients, median age 72 years (range 40-88),
40 from Ancona, 24 from Perugia and 23 from Pescara, 68% (N=59)
> 69 yrs, 20% with ECOG ≥ 2, 17% with R/R AML and 76% with
intermediate or unfavorable ELN 2017 risk (40% and 36%, respec-
tively). Aza was used in 75% (N=65) while decitabine was used in
the remaining 25% patients (N=22). Characteristics of patients were
evenly distributed in the 35 prophylactic and 52 nonprophylactic pa-
tients, with the only exception of the presence of DVA, which was
more prevalent among the nonprophylactic patients (p=0.03). In our
series, 39 out of 87 patients (44%) experienced an FN episode: 33
(85%) in first-line, 6 (15%) in second-line, 21 (54%) were undergo-
ing prophylaxis. FN etiology was found in 51% of episodes (20/39)
mainly by blood cultures (33%), 45% from GRAM+ and 55% from
GRAM-; 11 isolates (55%), were multidrug-resistant (MDR) or FQ-
resistant strains (60% GRAM- and 40% GRAM+), and 9 of these
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patients (81%) were on prophylaxis with a trend between MDR and
FQ prophylaxis (p=0.07). The cumulative incidence of FN was
54.6%, highest in the first 30 days of therapy, where 56% of episodes
occurred, with a 26.4% probability of FN. Prophylaxis with FQ (HR
2.79;95%CI: 1.35-5.76, p=0.005) and the presence of DVA (HR
2.33;95%CI: 1.13-4.80; p=0.02) predicted FN. In the first 30 days,
the presence of VPA is the only predictor of FN in both univariate
and multivariate (HR: 2.65; CI95%: 1.13- 6.21, p=0.02). In contrast,
prophylaxis with FQ predicts FN after 30 days (HR 4.2; p=0.007)
(Figure 1). The FN event was predictive of OS at multivariate analy-
sis (p=0.04, HR 1.78). No factors were found to be predictive of FN
mortality. These findings certainly needs confirmation in prospective
studies with larger numbers of patients.

Figure 1. 
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HOW PEG-ASPARAGINASE DOSE REDUCTION AFFECTS 
SURVIVAL IN ADULT ALL PATIENTS: A SINGLE-CENTER 
RETROSPECTIVE STUDY

M.C. Merlo1, E. Morsia1,2, S. Trappolini2, L. Brunetti1,2, 
G. Gramazio1, F. Saraceni2, I. Scortechini2, G. Mancini2, A. Poloni1,2,
A. Olivieri1,2

1Hematology Unit, Department of Clinical and Molecular Sciences,
Università Politecnica delle Marche; 2Hematology Unit, AOU delle
Marche, Italy

Background and aims. The use of Pegylated Asparaginase (Pe-
gAsp) has emerged as the standard of care in pediatric-like protocols
for adult patients with acute lymphoblastic leukemia (ALL), yielding
favorable outcomes in terms of response and survival, albeit accom-
panied by notable toxicity. The objective of this study is to assess
whether dose reduction of PegAsp affects response rates and overall
survival.

Methods. We conducted a retrospective observational study at
the University Hospital of Ancona, involving 25 patients diagnosed
with acute lymphoblastic leukemia between 2015 and 2023 who re-
ceived treatment with PegAsp. Data were collected regarding the
dosage administered during induction and consolidation phases, doc-
umented toxicities, second-line therapy, and allogeneic hematopoi-
etic stem cell transplant.

Results. Overall, ALL T-cell subtype accounted for 56% of cases,
while ALL B-cell Ph-negative subtype accounted for 44%, with a
median age of 41 years. The majority of patients received treatment
according to the GIMEMA LAL 1913 protocol. Among the recorded
toxicities, particularly during the induction phase, the most frequent
were hepatotoxicity with elevated transaminases (84%), hyper-
triglyceridemia (40%), and coagulation abnormalities associated with

thrombotic events (36%).Second-line therapy was required by 36%
of patients, and 10 patients underwent allogeneic transplantation. In
40% and 54% of patients, low-dose PegAsp was administered during
induction and consolidation treatment, respectively. Logistic regres-
sion analyses aimed at identifying predictors of early relapse or non-
response to treatment revealed that low-dose PegAsp during
induction (p=0.0036) emerged as a significant variable.The 1-year
overall survival (OS) and 5-year OS rates were 82.8% and 57.3%,
respectively. In the univariate analysis, reducing the dose of PegAsp
during induction (p-value 0.0270) showed a statistically significant
effect on overall survival (OS), as the occurrence of a thrombotic
event (p-value 0.0146) and failure to attain post-induction complete
remission (CR)(p-value 0.0313).

Conclusion. Dose reduction, compared to the dosages typically
utilized in pediatric-like protocols designed for the treatment of ALL
in adults, has a negative impact on overall survival and the attainment
of treatment response. Our findings indicate that maintaining full
dose intensity, particularly during induction therapy, is crucial for
enhancing OS and response to therapy.
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RESPONSE RATES AND IMPACT OF TRANSPLANTATION IN 
A MULTICENTER COHORT OF 63 PATIENTS WITH RELAPSED
ACUTE PROMYELOCYTIC LEUKEMIA

A. Costa2, C. Gurnari3, E. Scalzulli1, L. Guarnera3, I. Carmosino1, 
R. Cerretti4, M.L. Bisegna1, S. Capria1, C. Minotti1, A.P. Iori1, 
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1Hematology, Department of Translational and Precision Medicine,
Az. Policlinico Umberto I-Sapienza University; 2Hematology Unit,
Businco Hospital, Department of Medical Sciences and Public
Health, University of Cagliari; 3Department of Biomedicine and Pre-
vention, University of Rome Tor Vergata; 4Unità Trapianto Cellule
Staminali, Fondazione Policlinico Tor Vergata, Italy

While significant progress has made Acute Promyelocytic
Leukemia (APL) the most curable form of acute leukemia, a subset
of patients (pts) still experience relapse, prompting questions about
optimal care strategies. To gain more insights into this, we gathered
data from two highly-specialized Italian Hematology centers to eval-
uate (I) response rates to salvage therapies, (II) impact of stem cell
transplantation (HSCT), and (III) overall survival in this setting. We
retrospectively collected data from 63 relapsed APL pts diagnosed
between 1981-2021 (Table 1). Median age at relapse was 46.8 years
(IQR: 34.0-59.9), with a 1.34 M:F ratio. At diagnosis, 12 pts were
classified as low risk, 31 as intermediate, and 20 as high risk accord-
ing to Sanz’s criteria (Sanz et al., Blood. 2000). Eleven pts (17.4%)
also experienced extramedullary relapse (central nervous system,
n=9; paravertebral mass, n=1; skin, n=1), after a median of 24.4
months (IQR: 19.1-26.0) from diagnosis. Overall, 5 pts died due to
disease progression before treatment start. Of the remaining 58 pts,
57 received salvage therapy with chemo-based regimens (n=26),
ATO-based regimens (n=24), and ATRA±gemtuzumab ozogamicin
(n=7), while one patient received localized radiotherapy for a par-
avertebral mass. Among treated pts, 27.7% achieved a morphological
second complete remission (CR2) but tested positive for minimal
residual disease (MRD), while 72.2% attained MRD negativity; three
pts were refractory to treatment. No differences were found in CR2
rates between treatment cohorts (Table 1). Overall, 24 pts underwent
consolidation with HSCT, 16 with autologous and 8 with allogenic
HSCT. In CR2, pts undergoing auto-HSCT showed a lower second
relapse rate compared to those without auto-HSCT consolidation
(31.2% vs. 60.9%, p=0.043). Considering only pts who received
chemo-based regimens, a lower rate of second relapses was also no-
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ticed for transplant recipients compared to non-HSCT recipients
(21.4% vs. 73.0%, p=0.005). This was not observed in pts receiving
ATO-based regimens (p=.30). However, no significant impact on OS
rates was found between pts undergoing HSCT (36.1% vs. 28.1%
non-transplanted cases, p=0.52). Finally, median OS and relapse-free
survival were 83 months (95% CI, 61.39-104.61) and 27.9 months
(95% CI, 6.8-49.0). This study suggests that ATO could be consid-
ered as a second-line option instead of HSCT. However, further stud-
ies are needed to refine salvage therapy for relapsed APL pts.

Table 1. 
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STARRY SKY PATTERN PREDICTS RAS PATHWAY ACTIVA-
TION IN NPM1-MUTATED AML

B. Falini1, A. Venanzi1, V.M. Perriello1, V. Cardinali1, F. Albano2, 
G. Cimino1, G. Martino1, A. Marra1, P. Sportoletti1, V. andresen3, 
B. Gjertsen3, S. Sica4,5, P. Chiusolo4,5, M.P. Martelli1*, E. Tiacci1*,
*co-last Authors

1Institute of Hematology, Centro Ricerche Emato-Oncologiche
(CREO), Ospedale S. Maria della Misericordia, University of Peru-
gia; 2Hematology and Stem Cell Transplantation Unit, Department
of Precision and Regenerative medicine and Ionian Area (DiMePRe-
J), University of Bari “Aldo Moro”; 3Centre for Cancer Biomarkers
(CCBIO), Department of Clinical Science, University of Bergen;
4Fondazione Policlinico Universitario A. Gemelli IRCCS, Diparti-
mento di Scienze di Laboratorio ed Ematologiche; 5Università Cat-
tolica del Sacro Cuore, Sezione di Ematologia, Dipartimento di
Scienze Radiologiche ed Ematologiche

Introduction. NPM1-mutated AML shows peculiar molecular
and clinico-pathological features and represents a distinct leukemia
entity in the ICC and WHO classifications (Falini B Blood,
136(15):1707-1721, 2020). NPM1-mutated AML exhibits a wide
morphological spectrum including multilineage involvement and
cup-like nuclei, but whether morphological features are predictive
of mutational profile has been never investigated.

Materials and Methods. we reviewed the bone marrow (BM)
biopsies from 450 NPM1-mutated AML. M4 and M5 were the most
common FAB categories and multilineage involvement was seen in
about 25% of cases. Notably, we observed 5 cases with a “starry sky
pattern” resembling that seen in Burkitt-lymphoma/L3-acute lym-
phoblastic leukemia. All cases were extensively investigated by im-
munohistochemistry (IHC) and targeted sequencing for commonly
myeloid mutated genes.

Results. BM biopsies from all cases showed diffuse infiltration
by blasts with myeloid (M1-M2), myelomonocytic (M4) or
monoblastic (M5) appearance. Tingible body macrophages were dra-
matically increased and imparted to the histological picture a starry
sky pattern, consistent with the high proliferative index of leukemic
cells. At IHC, the anti-N terminus NPM1 monoclonal antibody la-
belled both the nucleus and cytoplasm of tumor cells, whilst the tin-
gible body macrophages showed a nucleus-restricted NPM1
expression. The antibody specific for NPM1 mutant A labelled ex-
clusively the cytoplasm of the leukemic cells but not the tangible
body macrophages. Targeted sequencing revealed mutations activat-
ing the RAS pathway in all cases (Table 1). In particular, one patient
harbored a missense mutation in the RING domain of CBL (R420Q;
VAF 40.7%, hence possibly hemizygous or homozygous). This mu-
tation disrupts the CBL ubiquitin ligase activity interfering with wild-
type CBL and leading to activation of FLT3 signaling (Sargin B et
al, Blood 110(3):1004-1012, 2007). Two cases were triple mutated
for NPM1/FLT3-ITD/DNMT3A that associates with worse progno-
sis. All patients presented with high blood cell count (usually
>100.000/µl) and increased LDH (Table 1).

Conclusions. NPM1-mutated AML with starry sky pattern is a
distinctive morphological variant that predicts co-mutations leading
to RAS pathway activation. Whether tingible body macrophages are
reactive or belong to the leukemic clone remains unclear. Allogeneic
transplant was curative in the two patients with NPM1/FLT3-
ITD/DNMT3A mutated AML.

Table 1. 
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TOXICITIES AND EARLY MORTALITY IN TREATED ACUTE 
LEUKEMIAS: A SINGLE CENTRE EXPERIENCE COHORT

S. Consolo, M. Leoncin, L. Frison, F. Capraro, R. Sancetta, 
A. Betulla, S. Bonato, F. Carobolante, C. Fraenza, G. Perali, C. Skert

Haematology Unit, Azienda Ulss3 Serenissima, Ospedale dell’An-
gelo, Italy

Toxicities and early mortality are still an issue in Acute Leukemia
due to the increasing age of the treated patients and the ongoing evo-
lution of the therapeutic approaches. We analyzed 106 patients with
newly diagnosed Acute Leukemia between 2022-2023 (see Table 1)
to evaluate treatment toxicities, as well as factors associated with
therapy discontinuation and early outcome. A p-value<0.05 was con-
sidered significant in statistical analysis. Overall mortality rate was
2%, 5% and 22% at day +7, +30 and +100: 10 patients (43.5%) had
disease persistence, 12 (52.2%) likely died from therapy-related tox-
icities, while 1 (4.3%) - with Acute Promielocytic Leukemia - died
after refusing transfusion support. In multivariate analysis, treatment
related mortality (TRM) (cumulative incidence-CI: 5% at day +30
and 15% at day +100) was associated with CCI >2 (HR 74.2), bleed-
ing (HR 61.6) and intensive care unit (ICU) admission (HR 8.8). Dis-
ease persistence resulted significant in univariate analysis only.
Stratifying for AML patients, age >63 (HR 7.2), CCI >2 (HR 3.2),
non-intensive treatment (NIT) (HR 2.7) and ICU admission (HR 6.8)
were associated to TRM. The rate of ICU admission was 15%. The
risk was significantly associated to bacterial infections (OR 7.0, C.I.
1.4-30) in multivariate analysis. CI of therapy discontinuation (ther-
apy suspension or de-escalation to a less intensive therapy) was 10%
and 27% at day +30 and +100. Variables correlated to therapy dis-
continuation were: age >63 years (39% vs 16%), unfitness (39% vs
19%), AML vs ALL (34% vs 7%), NIT (42% vs 18%), bacterial in-
fection (36% vs 16%) and organ toxicity (42% vs 20%). In multi-
variate analysis, NIT (HR 2.7), organ toxicity (HR 4.2) and AML
(HR 5.7) were significant. TRM also prevailed in AML in compari-
son to ALL patients (CI: 24% vs 4%), probably due to higher median
age and associated comorbidities (Table 2).

Table 1. 

Even taking into account the limits due to the size of the cohort, we
observed that:

1. the favourable fitness of ALL patients could explain the better
early outcome. However, a role for different therapeutic regimens
cannot be excluded;

2. severe bacterial infections with ICU admission affect early out-
come as independent factor;

3. NIT did not avoid early toxicity and mortality in a undefined set-
ting of unfit patients.

Balance between disease control and related toxicities is still lacking

in unfit patients. Further studies may lead to improve their ther-
apeutic approaches and outcomes.
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ARSENIC TRIOXIDE-INDUCED PERIPHERAL NEUROPATHY:
PROSPECTIVE CLINICAL AND NEUROPHYSIOLOGICAL 
EVALUATION IN A COHORT OF PATIENTS WITH ACUTE 
PROMYELOCYTIC LEUKEMIA

A. Cellini1, A. Salvalaggio2, R. Velasco3, M. Arnan4, 
M. Cacciavillani5, M. Riva6, H. Pomares4, C. Briani2, L. Trentin1, 
F. Lessi1

1Hematology and Clinical Immunology Unit, Department of Medi-
cine, University of Padova; 2Neurology Unit, Department of Neuro-
science, University of Padova; 3Unit of Neuro-Oncology, Neurology
department, Catalan Institute of Oncology (ICO) L’Hospitalet-Uni-
versity Hospital of Bellvitge, IDIBELL; 4Hematology Department,
Catalan Institute of Oncology (ICO)- L Hospitalet, IDIBELL Hospi-
talet de Llobregat, Barcelona, Spain; 5CEMES, Synlab Group 6Cell
Therapy and Hematology, San Bortolo Hospital, Italy

Introduction. Arsenic Trioxide (ATO) has become a mainstay
in the therapy for Acute Promyelocytic Leukaemia (APL), leading
to high response rates when used in combination with All-Trans
Retinoic Acid (ATRA). While neurotoxicity is a well-known effect
associated with arsenic poisoning, data regarding patients being
treated with the ATO/ATRA regimen is scarce.

Aim. To prospectivelly evaluate the incidence and characteristics
of ATO-associated neurotoxicity in APL patients.

Methods. A prospective study was conducted, enrolling patients
treated with the ATO/ATRA regimen in one Italian and one Spanish
centre between 2015 and 2020. The Total Neuropathy Score clinical
version (TNSc) was employed to score peripheral neuropathy (PN).
Values >2 were considered significant for PN.

Results. A total of 19 patients were enrolled (58% male, median
age at diagnosis of 53 years). No notable findings were reported at
the basleine neurological evaluation. At the end of induction, 9 (47%)
patients presented with a TNSc >2 (median TNSc 3), with distal sen-
sory symptoms being the most commonly reported. After completion
of consolidation therapy, 6 (33%) of the evaluable patients still had
a TNSc >2, although a decrease in TNSc between the two timepoints
was documented in all but 2 patients. Clinical data after 1 year of
follow-up was available in 13 individuals, of whom only 2 (23%)
displayed a TNSc >2. Neurophysiological examination (NP) was per-
formed at symptom onset in 16 patients, reporting findings consistent
with an axonal neuropathy in 7 subjects (all of whom with TNSc >2),
with unremarkable findings in the remainder of individuals (of whom
2 had TNSc >2). One year after treatment completion, NP was avail-
able in 7 individuals, with 2 having persisting signs of axonal neu-
ropathy, whereas a resolution of the neurophysiological picture was
documented in 2 patients who previously had findings consistent
with axonal PN at symptom onset. No significant diffrences in ATO
cumulative dose were documented between those who did or did not
develop PN (p=0.44).

Conclusions. Although almost half of the enrolled subjects in
our study manifested clinical and/or neurophysiological evidence of
sensory axonal PN during ATO treatment, such toxicity seems to be
reversible, with clinical and neurophysiological improvement being
documented at follow-up evaluations, and only a minority of patients
still being symptomatic after treatment interruption.
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APL-LIKE SUBSET CORRELATES WITH EARLY-ONSET VASCU-
LAR COMPLICATIONS AND MORTALITY WITHIN NPM1-MUTA-
TED ACUTE MYELOID LEUKEMIA: ANALYSIS FROM A LARGE
MULTI-CENTER DATASET
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M. Frigeni4, R. Palmieri5,6, C. Sartor7,8, G. Gianfaldoni1, B. Peruzzi3,
R. Caporale3, B. Scappini1, A. Scannella4, T. Ottone5,6, L. Fasano1,
E. Quinti1, A. Pasquini1, J. Caroprese1,2, F. Pancani1,2, L. Signori1,2,
C. Maccari1,2, A. Curti7, M.T. Voso5,6, F. Annunziato3, A. Venditti5,6,
F. Buccisano5,6, A. Rambaldi4, P. Guglielmelli1,2, A.M. Vannucchi1,2

1SOD Ematologia, Università di Firenze, AOU Careggi; 2Centro
Ricerca e Innovazione Malattie Mieloproliferative (CRIMM), AOU
Careggi; 3Centro Diagnostico di Citofluorimetria e Immunoterapia,
AOU Careggi; 4Department of Oncology and Hematology University
of Milan and Azienda Socio Sanitaria Territoriale Papa Giovanni
XXIII, Bergamo; 5Ematologia, Dipartimento di Biomedicina e Pre-
venzione, Università di Tor Vergata; 6Fondazione Policlinico Tor
Vergata; 7IRCCS Azienda Ospedaliero-Universitaria di Bologna, Is-
tituto di Ematologia “Seràgnoli”; 8Dipartimento di Scienze Mediche
e Chirurgiche, Università di Bologna, Italy

Background. Despite progress in the management of acute
myeloid leukemia (AML), the initial phase remains critical due to
potential complications that may compromise treatment; among
these, the actual incidence of severe vascular complications is un-
derestimated. Current assessment of haemorrhagic risk is focused on
the diagnosis of acute promyelocytic leukemia (APL); once ex-
cluded, it is based on clinical, hemochrome and coagulation param-
eters, but not on biological markers. A subtype of NPM1mut AML
has been described that displays a phenotypic profile similar to APL.

Aims. To confirm in a large multicenter dataset previous finding
on APL-like subset as a potential predictor of susceptibility to early
vascular events.

Figure 1. 

Methods. The study cohort included conventionally-defined
NPM1mut AML pts. Early (within 30 days from diagnosis) vascular
events were defined according to revised WHO bleeding scale and
CTCAE grading of thrombosis. APL-like profile was defined by
CD34/HLA-DR negativity, heterogenous CD117 and dim CD13 ex-
pression.

Results. From 2007 to 2023, 379 NPM1mut AML pts were re-
cruited from Florence (n=150), Bergamo (n=131), Rome (n=57),
Bologna (n=41) sites, of whom 90 (23.7%) APL-like (Figure  1A).
APL-like pts were older (66 vs 59 y, P=.005) without further differ-
ences at baseline. Vascular complications (bleeding and thrombotic),
were significantly more frequent in APL-like (n=24, 27.3%) than non
(n=34, 15.1%, P=.001). In APL-like group median DIC score (4), D-

dimer (DD, 26,658 ng/ml) and DD/FBG ratio (56.4) were signifi-
cantly higher than in non-APL-like (3, P=.34; 5,749 ng/ml, P=.001,
and 18.83, P=.003, respectively). Molecular data showed enrichment
in IDH1-2 mutations in APL-like vs non (66.7% vs 18.5%, P=.000).
A trend for more pts receiving less intensive treatment (ie, hy-
pomethylating agents +/- venetoclax) was observed for APL-like
(n=14, 17.1% vs n=30, 10.9%, P=.081) likely due to the older age.
Complete remission rate was similar in APL- (90.1%) and non-APL-
like (86.5%, P=.578) groups. Of note, cumulative incidence of death
at 30 days was significantly higher in APL-like subset (P =.0093,
Figure  1B). A trend for inferior overall survival was also observed
in APL-like vs non-APL-like pts (15.9 vs 24.6 mop, P=.051).

Conclusions. Data from a large dataset confirmed APL-like sub-
set may serve as a biomarker for early vascular events and mortality,
potentially prompting specific supportive and monitoring measures,
similarly to the current approach in APL.

DP121

VENETOCLAX AND AZACITIDINE FOR RELAPSE PREVENTION
IN NPM1-MUTATED ACUTE MYELOID LEUKEMIA IN MOLECU-
LAR FAILURE: PRELIMINARY RESULTS FROM THE GIMEMA
AML2521 PHASE 2 TRIAL
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B. Falini15, M. Cavo1,2, A. Venditti5, F. Buccisano5, A. Curti2

1Dipartimento di Scienze Mediche e Chirurgiche, Università di
Bologna; 2IRCCS Azienda Ospedaliero-Universitaria di Bologna, Is-
tituto di Ematologia “Seràgnoli”; 3Dipartimento di Scienze Mediche
e Chirurgiche Materno-Infantili e dell’Adulto, Università di Modena
e Reggio Emilia, AOU di Modena; 4GIMEMA; 5Dipartimento di Bio-
medicina e Prevenzione, Università Tor Vergata di Roma; 6Clinica
Ematologica, Dipartimento di Medicina, Università di Udine; 7AO
OSPEDALI RIUNITI VILLA SOFIA CERVELLO - PALERMO-UO
EMATOLOGIA AD INDIRIZZO ONCOLOGICO; 8AUSL DI REG-
GIO EMILIA - ARCISPEDALE SANTA MARIA NUOVA, IRCCS -
SC EMATOLOGIA; 9IRCSS Istituto Romagnolo per lo Studio dei Tu-
mori “Dino Amadori” - IRST S. r. l; 10IRCCS Policlinico San Mar-
tino, Genova; 11AOU OSPEDALI RIUNITI “UMBERTO I - G. M.
LANCISI - G. SALESI”- ANCONA - SOD CLINICA EMATOLOG-
ICA; 12Dipartimento di Medicina di Precisione e Rigenerativa e Area
Ionica, Universita’ degli Studi “Aldo Moro”, e SC di Ematologia con
Trapianto, AOU Consorziale Policlinico; 13UOC di Ematologia,
Policlinico, Università di Catania; 14Clinica Ematologica, Diparti-
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Background. Molecular failure (MF) in NPM1-mutated
(NPM1m) AML inevitably progresses to overt disease if untreated
and identifies higher risk patients who require allogeneic stem cell
transplantation (alloSCT) consolidation. No therapy is available in
the measurable residual disease (MRD) setting, although increasing
evidence supports the efficacy of venetoclax (VEN) and azacitidine
(AZA) in NPM1m AML.

Aim. To evaluate the efficacy of VEN-AZA in preventing mor-
phological relapse before alloSCT in adult NPM1m AML patients
who experience MF during intensive chemotherapy (IC) or subse-
quent follow-up monitoring.

Methods. This is a phase 2, non-randomized, interventional,
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open-label, multicenter trial enrolling fit-for-transplantation adult
NPM1m AML patients in molecular relapse or progression after hav-
ing received at least 2 cycles of IC. Inclusion criteria comprise: 1)
morphological complete remission (CR); 2) centralized MRD posi-
tivity defined as ratio NPM1mut/ABL× 100 transcript ≥ 0.01% eval-
uated with qRT-PCR. Patients receive VEN 400 mg (50 mg if
concomitant posaconazole) days 1-28 in association with azacitidine
75 mg/m2 days 1-7. AlloSCT is recommended at any time at MRD-
negativity (MRDneg), defined as NPM1mut/ABL × 100 <0.01%,
from cycle (C)1 onwards.

Results. Fifteen NPM1m AML patients have been enrolled. Me-
dian patient age is 55 y (IQR 48-62), 7 of 15 (47%) are male. AML
characteristics at diagnosis show concomitant FLT3-ITD mutation
in 5 (33%) of patients and FLT3-TKD in 3 (20%); 1 patient presented
ELN2022 adverse risk for TP53 mutation. At enrolment, all patients
were in CR, median NPM1m values were 0.188% (IQR 0.087-
1.615), no patients had detectable FLT3 mutations at screening. Pa-
tients received a median of 3 cycles (range 1-6) of VEN-AZA.
Concerning primary endpoint, no patients experienced morphologi-
cal relapse on study treatment. Overall, 9 (60%) patients achieved
MRDneg during treatment and 3 (20%) a molecular response
(NPM1m decrease ≥1 log), for an overall molecular response (OMR)
of 80%. Median time to MRDneg is 1.64 months (1.31, 3.02). So far
13 (87%) of patients have been bridged to alloSCT in CR or better.
Median time to transplant is 3.45 mo (IQR 3.09, 4.24). With a median
follow-up of 8.9 mo (IQR 4.6-17.0), all patients are alive.

Conclusions. This preliminary data shows promising results for
AZA-VEN in preventing disease relapse and bridging NPM1m AML
patients in MF to alloSCT. Updated data will be presented at meet-
ing.

Figure 1. 
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IS THERE A BETTER THERAPEUTIC TIME WINDOW FROM DIA-
GNOSIS TO TREATMENT IN VERY ELDERLY ACUTE MYELOID
LEUKEMIA PATIENTS RECEIVING HYPOMETHYLATING
AGENTS? 

M. Molica1, L. Maurillo2, M. Rossi3, M. Breccia4, P. De Fabritiis5, 
S. Perrone6

1,3Department of Hematology-Oncology, Azienda Universitaria Os-
pedaliera Renato Dulbecco; 2Hematology, Fondazione Policlinico
Tor Vergata; 4Department of Translational and Precision Medicine,
Sapienza University; 5Hematology, St. Eugenio Hospital; 6Depart-
ment of Hematology, Polo Universitario Pontino, S.M. Goretti Hos-
pital, Italy

In fit patients with newly diagnosed acute myeloid leukemia
(ND-AML), immediate treatment is recommended due to the poor
prognosis of untreated acute leukemia; however, this paradigm has
been challenged by a German study. Authors stratified patients into
4 groups for time from diagnosis to treatment start (TDT), showing
no difference in waiting before starting intensive chemotherapy.  In
this study, data were collected from 220 patients treated with azaci-
tidine (AZA) (164) and decitabine (DEC) (56) (median age 78 years).
Patients were divided into 4 cohorts: those that started therapy in <15
days (n= 85 patients), 15-30 days (n=64 patients), 31-45 days (n= 33
patients), 46 days and beyond (n= 38 patients) from their initial di-
agnosis of AML. We analyzed survival using the Kaplan-Meier
curves, with significance determined by the log-rank test. The event
for calculating the overall survival (OS) was the date of death and
for event-free survival (EFS) was time to progressive disease, re-
lapse, or death. Patients were otherwise censored at the date of last
follow-up. 

Figure 1. 

The median TDT of patient treated with AZA or DEC was 21
(range: 0-43 days) or 15 (range: 0-31 days) days, respectively; overall
was 19 days (range: 0-55 days). The median OS (Figure 1) was of
7.5 months (95%CI 4.5-10.5 mts), 11 months (95%CI 4.5-17.4), 7.4
months (95%CI 4.7-10.1) and 7.6 months (95%CI 2.3-13) for the
subgroups of TDT <15, 15-30, 31-45 and >46 days, respectively
(p=0.224). The median EFS was of 5.8 months (95%CI 2.4-9.1), 9.8
months (95%CI 7.9-11.7), 5.0 months (95%CI 0.9-9.1) and 5.7
months (95%CI 0.5-12.2), for the subgroups of TDT <15, 15-30, 31-
45 and >45 days, respectively (p=0.187). No statistically significative
difference was noted when considering patients receiving AZA or
DEC in terms of OS (p=0.08) and EFS (p=0.083) considering the
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four different groups.  TDT did not show prognostic significance in
our cohort treated with HMAs, although a trend for better outcome
can be seen in the subgroup that started treatment 15-30 days from
initial diagnosis. These results confirm the lack of difference found
in the German study but, at the same time, do not contrast with the
results from Bouligny et. al, who considered the impact of TDT on
patients treated with VEN + HMAs. In this study OS was 5.8 months
for patients included in the 0-7 day cohort, significantly worse than
8.9 months for the 8-14 day cohort and the 12.7 months for 15 days
and beyond (p=0.023).
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THE ROLE OF CLONAL HEMATOPOIESIS IN THE DEVELOP-
MENT OF THERAPY-RELATED MYELOID NEOPLASMS

L. Guarnera, M.R. Pascale, H. Hajrullaj, A. Cristiano, F. Mallegni,
A. Onorato, M.T. Voso, E. Fabiani

University of Tor Vergata, Italy

Therapy-related myeloid neoplasms (t-MN) are characterized by
aggressive features and a dismal prognosis, due to frequent adverse
genetic features. Recent evidence suggests a higher incidence of t-
MN in individuals harboring clonal hematopoiesis of indeterminate
potential (CHIP). To gain insight into CHIP-driven malignant pro-
gression, we gathered data from ten published reports with available
detailed patient characteristics, at the time of primary malignancy
and t-MN development. Detailed clinical and molecular information
on primary malignancy and t-MN were available for 109 patients.
At the time of the primary malignancy, 76 mutations, CHIP-defining
(t0), were identified in the PB of 47 patients (43%), while 210 gene
mutations were present in 92 patients at t-MN development (84%,
p<0.0001, Figure 1). 

Figure 1. Mutational landscape in the patient population. Blue columns
show mutations at the time of diagnosis of first malignancy (t0) and red
columns at t-MN development. t-MN: Therapy-related myeloid neoplasms.

The most common mutations at t0 were TP53 (16%), TET2
(12%), DNMT3A (12%) and ASXL1 (4%). TET2 and TP53 muta-
tions showed a significant increase of variant allele frequency (VAF)
from CHIP to t-MN (p=0.019 and p=0.005, respectively). Of note,
in patients with TP53 mutations at t0, the rare INDEL variants (n=2)
showed increasing VAF over time, whereas missense mutations ex-
panded only in half of the cases (6 out of 12; p=ns). ASXL1-associ-
ated CHIP significantly correlated with the emergence of TET2
(p=0.024) and CEBPA (p=0.046) mutations at t-MN, as well as
U2AF1-driven CHIP with EZH2 (p=0.037), and IDH2 and SRSF2-
driven CHIP with FLT3 (p=0.037 and p=0.001, respectively).

DNMT3A-driven CHIP was more “benign” and correlated with
lower incidence of TP53 mutation at t-MN (p=0.031). In contrast,
TP53-driven CHIP correlated with complex karyotype (p>0.001) and
a lower tendency to acquire new mutations at t-MN (p>0.001). Pa-
tients with multiple myeloma as their first malignancy presented a
significantly higher rate of TP53 mutations at t-MN (p=0.039). Our
findings suggest that TET2 and TP53-driven CHIP may play a piv-
otal leukemogenic role. Furthermore, we highlighted a preferential
leukemogenesis process by TP53-driven CHIP, based on clone ex-
pansion rather than mutations acquisition. Consistent with previous
reports, our results suggest that, when compared to other CHIP-dri-
vers, DNMT3A-driven CHIP may have a minor role in t-MN devel-
opment and eventually cause a milder disease phenotypes.
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LEUKOCYTOSIS DURING INDUCTION THERAPY WITH 
ALL-TRANS-RETINOIC ACID AND ARSENIC TRIOXIDE IN
ACUTE PROMYELOCYTIC LEUKEMIA: PREDICTIVE FACTORS
AND IMPACT ON TREATMENT COMPLICATIONS

L. Cicconi1, M.L. Bisegna2, C. Gurnari3, D. Fanciullo1, A. Piciocchi4, 
G. Marsili4, B. Mandelli1, L. Guarnera3, S. Perrone1, E. Ortu La Barbera1,
A. Corbingi1, S. Mecarocci1, A. Biagi1, N. Cenfra1, A. Romeo1, L. Fiori1,
C. Ditto1, M.C. Scerpa1, U. Coppetelli1, G. Pacitto1, M. Lorenzon1, 
A. Venditti3, M. Martelli2, M.T. Voso3, M. Breccia2, A. Pulsoni1

1Department of Hematology,University Polo Pontino,SM Goretti
Hospital; 2Department of Translational and Precision Medicine,
University “La Sapienza”; 3Department of Biomedicine and Preven-
tion, University Tor Vergata; 4GIMEMA Foundation, Italy

All-trans-retinoic acid (ATRA) and arsenic trioxide (ATO) rep-
resent the standard of care for low-intermediate risk acute promye-
locytic leukemia (APL). Leukocytosis during induction with
ATRA-ATO represents a common complication with up to 60% in-
cidence. We studied the clinical characteristics and predictive factors
for the development of leukocytosis during induction in low-inter-
mediate APL patients treated with ATRA-ATO front-line. A total of
65 consecutive APL patients diagnosed between 2009 and 2023 at 3
University Hospitals, University Hospital Santa Maria Goretti
(Latina), Sapienza University and University Tor Vergata (Rome)
were included in this study. 39/65 (60%) patients developed leuko-
cytosis with peak in leukocyte count being most frequent in the sec-
ond week from diagnosis (26/39, 66%). All cases were successfully
managed with hydroxyurea. Clinical and biological characteristics
of patients developing and not developing leukocytosis are reported
in Table 1. Predictive factors for leukocytosis in univariate analysis
were lower platelet counts (OR 0.98, 0.97-1.00, p=0.018) , lower fib-
rinogen levels (OR 0.36,0.17-0.66, p=0.003), higher bone marrow
blast infiltration (OR 1.03, 1.01-1.07-1.00, p=0.021) and CD117 ex-
pression by flow (OR 1.04, 1.01-1.08, p=0.012). Multivariate analy-
sis confirmed lower levels of fibrinogen at diagnosis as the strongest
predictive factor for the development of leukocytosis (OR 0.36,0.15-
0.72, p=0.009). Differentiation syndrome occurred only in patients
developing leukocytosis showing a stringent correlation with rising
leukocytes counts (16 vs 0, p=<0.001). In addition, also other treat-
ment-related complications including QTc prolongation, cardiac
events, liver and hematologic toxicities were significantly more fre-
quent in patients with leukocytosis (22 vs 2, p=<0.001). In conclu-
sion, APL patients undergoing ATRA-ATO therapy with lower
fibrinogen levels and platelet count at diagnosis and with a massive
BM infiltrate should be carefully monitored for the development of
leukocytosis during induction therapy. Differentiation syndrome and
other treatment-related complications seem to occur almost exclu-
sively in patients developing leukocytosis; those patients should nec-
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essarily receive DS prophylaxis to prevent this life-threatening com-
plication and more intensive monitoring and supportive therapy to
prevent treatment toxicities.

Table 1. 
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PROTOCOL GIMEMA AML2220: ROLE OF ADRENOMEDULLIN
IN LEUKEMIC ENDOSTEAL/VASCULAR NICHES

R. Di Liddo1, M. Basso2, E. Nexha2, G. Ciotti2, A. Sperotto2, 
A. Picciocchi3, V. Sargentini3, E. Crea3, A. Venditti4, M. Gottardi2

1Department Of Pharmaceutical And Pharmacological Sciences,
University Of Padova, Padova; 2Onco Hematology, Veneto Institute
Of Oncology, IOV-IRCSS, Castelfranco Veneto; 3Italian Group For
Adult Hematologic Diseases (GIMEMA) Foundation, Rome; 4De-
partment of Biomedicine And Prevention, Tor Vergata University,
Rome, Italy

Introduction. Endothelial cells (ECs) and their released factors
exert a crucial role in bone marrow (BM) vascular niches for the sur-
vival and maintenance of normal hematopoietic stem/progenitor
cells. However, in the last two decades, the deregulation of angio-
genetic mechanisms has been reported in solid tumors and hemato-
logical malignancies. The first evidence that endothelial cells could
be involved in leukemia progression was reported in the late 1990s
when Fiedler et al. demonstrated that acute myeloid leukemia (AML)
cells secrete angiogenic cytokines (e.g., VEGF), thus giving rise to
the concept of paracrine interaction between leukemic and endothe-

lial cells. To date, it is known that AML cells express cytokine-related
receptors (e.g., VEGFR), and adhesion molecules to mediate physical
interaction with ECs (e.g., VLA-4/VCAM-1; CD44/E-selectin) of
type H [high CD31/endomucin (Emcn)], or type L (low
CD31/Emcn), corresponding to transitional and sinusoidal vessels,
respectively. Recently, targeting molecules involved in the interaction
of leukemic and endothelial cells is certainly one of the most ad-
vanced approaches to influence on leukemic stem cell homeostasis.
Among vascular regulatory peptides, adrenomedullin (ADM), a 52
amino acid protein belonging to the calcitonin gene-related peptide
family, has been shown to potentially contribute through calcitonin
receptor-like receptor (CRLR) and Receptor-Activity-Modifying
Proteins (RAMP2/3) to the pathogenesis of several tumors.

Methods. We performed preclinical screening of BM and periph-
eral blood (PB) from eligible and newly diagnosed AML patients
(n=49) to study by flow cytometry (FCM) the expression of ADM,
RAMP2/3, CRLR, and adhesion molecules (CD31, CD38, CD44).
Data were correlated to BM/PB blasts, mutation status, and risk as-
sessment of patients.

Results. An altered (P<0.05) relative expression of RAMP2 and
RAMP3 was observed in all samples. In BM, the significant reduc-
tion of the RAMP2/RAMP3 ratio due to an overexpression of
RAMP3 correlated to i) an increased number of blasts (>90%) in
both BM and PB; ii) the upregulation of adhesion molecules (CD31,
CD44) and ADM+ cells. In contrast, an increased RAMP2/RAMP3
ratio correlated with a higher number of blasts in PB (>80%) com-
pared to BM (≤60%) along with a depletion of ADM+ and a reduced
expression level of CD31 and CD44.

Conclusions. These preliminary data offer a rationale for deeply
exploring the biological effects of abnormal ADM signaling in the
bone marrow and peripheral blood of AML patients.
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IMMUNOHISTOCHEMICAL PATTERNS, MOLECULAR FEATU-
RES AND OUTCOME OF EXTRAMEDULLARY DISEASE IN
NPM1-MUTATED AML

B. Falini1, A. Venanzi1, V. andresen2, B. T. Gjertsen2, V.M. Perriello1,
A. Marra3, E. Sabattini4, S. Bertoli, A. Pigneux6, P. Y. Dumas6, E.
Tiacci1, C. Recher5

1Institute of Hematology and CREO, Ospedale S. Maria della Mis-
ericordia, University of Perugia; 2Centre for Cancer Biomarkers
(CCBIO), Department of Clinical Science, University of Bergen;
3University Campus Bio-Medico of Rome; 4S. Orsola Malpighi Hos-
pital of Bologna; 5Centre Hospitalier Universitaire de Toulouse, In-
stitut Universitaire du Cancer de Toulouse Oncopole; 6Centre
Hospitalier Universitaire de Bordeaux

Introduction. Despite a great bulk of information is now avail-
able on NPM1-mutated AML, (Falini B, NEJM 352(3):254-266,
2005; Falini B Blood, 136(15):1707-1721, 2020), little is known
about the characteristics of extramedullary disease occurring in pa-
tients affected by this leukemia entity.

Materials and Methods. Myeloid sarcomas (MS) (n=56) ob-
served during 2002-2020 were retrieved from the archive of
Hematopathology, Institute of Hematology, Perugia University. Ten
NPMc+ (cytoplasmic-positive) MS from the Hematopathology Unit,
S. Orsola Hospital, were also available for study. All cases were in-
vestigated by immunohistochemistry (IHC) for cytoplasmic expres-
sion of nucleophosmin that is predictive of NPM1 mutation (Falini
B et al, Blood, 108(6):1999-2005, 2006). Seven cases of NPMc+ MS
for which adequate material was available were subjected to targeted
sequencing and the results compared to those obtained in bone mar-
row. Impact of extramedullary disease on survival was investigated

Table 1. Clinical and biological characteristics of patients developing and not developing 
leukocytosis during induction therapy with ATRA-ATO. 

 Leukocytosis   
Characteristic Overall, N = 65 No, N = 26 Yes, N = 39 p-value 
Age* 53 (41-68) 56 (41-69) 53 (41-67) 0.9 

Sex, n (%)    0.8 

F 
M 

41 (63%) 

24 (37%) 
17 (65%) 

9 (35%) 
24 (62%) 

15 (38%) 
 

Risk, n (%)    0.085 

Low 

Intermediate 
34 (52%) 

31 (48%) 
17 (65%) 

9 (35%) 
17 (44%) 

22 (56%) 
 

BCR°, n (%)     0.9 

BCR 1-2 

BCR 3 
N/a 

40 (63%) 

24 (38%) 

1 

16 (62%) 

10 (38%) 

0 

24 (63%) 

14 (37%) 

1 

 

BMI#>25, n (%)     0.6 

No 
Yes 

n/a 

43 (68%) 

20 (32% 

2 

18 (72%) 

7 (28%) 

1 

25 (66%) 

13 (34%) 

1 

 

WBC+ (109/L)* 1.2 (0.8-1.97) 1.0 (0.7- 1.5) 1.47 (0.92-2.05) 0.3 

Hb§ (g/d)* 10.2 (7.4-11.7) 9.7 (7- 11.8) 10.2 (8.2-11.6) 0.5 

PLTS^ (109/L)* 46 (25-73) 67 (39.7-87.5) 30 (23.5-68.5) 0.021 

BM” Blasts(%)* 84 (70, 90) 72 (50, 88) 88 (74, 90) 0.033 

CD117(%)* 71 (55, 81) 61 (47, 73) 78 (66, 86) 0.005 

INR@* 1.1 (1.0-1.28) 1.11 (1.04-1.24) 1.20 (1.10-1.30) 0.2 

APTT£ ratio * 1 (1-22) 1 (1-22) 1 (1-12) 0.3 

Fibrinogen(mg/dL)*  173 (127-243) 233 (161-343) 142 (118-208) 0.002 

D-dimer (mg/dL)* 8.240 (4.418- 
19.367) 

4,582 (4.308- 
10.630) 

11.486 (5.575, 
26.199) 

0.015 

Creatinine (mg/dL) * 0.76 (0.70-0.99) 0.74 (0.70-0.98) 0.78 (0.62-0.99) 0.5 

Albumin (mg/dL)* 4.2 (3.8-4.6) 4.2 (4.0-4.6) 4.1 (3.8-4.6) 0.5 

LDH| (U/L) * 224 (181-298) 195 (174-280) 234 (192-305) 0.11 
* Median (range); °BCR: breakpoint cluster regione;#BMI, body mass index; + WBC, white blood cell count; 
§Hb, haemoglobin;^PLTS, platelets;” BM, bone marrow; @ International normalized ratio; £ activated partial 
thromboplastin time; |lactate dehydrogenase 
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in 734 NPM1-mutated AML patients from the Toulouse-Bordeaux
AML database (DATAML), observed in the period 2000-2020 and
treated with intensive chemotherapy.

Results. Twenty-three out of the 56 MS (41.07%) expressed cy-
toplasmic NPM1 mutant at IHC. The most frequently involved ex-
tramedullary site was skin but other sites, including lymph nodes,
testicle, kidney, and pharynx were affected. The anti-N terminus
NPM1 monoclonal antibody labelled both the nucleus and cytoplasm
of the tumor cells whilst the antibody specific for NPM1 mutant A
labelled exclusively the cytoplasm of leukemic cells and was tumor
specific. Targeted sequencing of seven extramedullary sites and
paired bone marrow samples showed, with minimal variations, an
overlapping mutational profile between extramedullary and
medullary disease. No impact of extramedullary disease on survival
was observed (no EMD: median OS 77 months vs EMD: 49 months,
P=0.08). 3y and 5y OS was 61% and 53% in the no EMD group vs
53% and 49% in the EMD group.

Conclusions. the NPM1c+ (mutated) genotype was frequent
(41,07%) among MS in our series. IHC is an ideal technique for di-
agnosing these cases, for which only a small amount of material is
often available (especially skin biopsies). Molecular studies point to
a stability of the mutational profile among medullary and ex-
tramedullary sites. This genetic stability may account for the lack of
negative impact on survival of the extramedullary involvement in
NPM1-mutated AML.

Figure 1. 

Allogenic and autologous transplant
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GVHD PROPHYLAXIS IN MISMATCHED UNRELATED DONOR
TRANSPLANTATION: ADVANTAGE OF POSTTRANSPLANT 
CYCLOPHOSPAMIDE OVER ATG IN A REAL-LIFE SINGLE 
CENTER EXPERIENCE

G. Facchin1, M.L. Battista1, M. De Martino2, M. Isola2, A. Geromin1,
C. Savignano3, V. Simeon1,2, A. Soravia1,2, G. Di Renzo1,2, R. Fanin1,2,
F. Patriarca1,2

1Division of Hematology and Stem Cell Transplantation (ASUFC);
2Department of Medicine (DMED) University of Udine; 3Department
of Transfusion Medicine (ASUFC)

Background. Optimal graft-versus-host disease (GVHD) pro-
phylaxis in mismatch unrelated donor transplantation (MMUD) is
unclear. Recent EBMT guidelines 2024 leave the centers free to
choose between ATG and posttransplant cyclophosphamide (PTCy)
due to lack of large comparative studies in this setting.

Figure 1. 

Methods. In this retrospective study we compared OS, PFS,
GRFS, incidence of relapse and GVHD in 78 consecutive adult pa-
tients who underwent one-antigen or allele (HLA A,B,C or DR)
MMUD at our Center with prophylaxis based on PTCy+MMF+cy-
closporine (PTCy group, n=20) or with calcineurin
inhibitor+MTX+ATG (ATG group, n=58). ATG was administered
from 2015 and 2019 and it was substituted by PTCy since 2020 with
the aim of reducing GVHD and NRM.
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Results. Median age at transplant was 58 years. Acute leukemia
was the most common underling disease in both groups (70% vs
71%). In PTCy group more patients (pts) were in complete remission
at transplant (75%vs49%, p0,020) and received letermovir prophy-
laxis (90%vs25%, p<0,001). Other transplant characteristics were
well balanced between two groups. With a median follow up of 18
months (IQR 4-62) in ATG group vs 19 months (IQR16-26) in PTCy
group, incidence of acute GVHD (aGVHD), relapse, infections,
VOD, microangiopathy, renal and cardiac toxicity were similar be-
tween two grups. There was a tendency of reduction of grade III-IV
aGVHD cumulative incidence (CI) and a significant decrease of
steroid refractory aGVHD CI in PTCy cohort (0%vs12%, p0,071 and
5%vs31%, p0,019, respectively) as well as liver toxicity and FUO
(0%vs19%, p0,036; 20%vs48%, p0,027). The 1yrOS in the ATG
group was 55% (95%CI:41%-67%) vs 95% (95%CI:69%-99%) in
the PTCy group (p0,011). Figure 1 The 1yrPFS was 52%
(95%CI:38%-63%) vs 75% (95%CI:50%-89%) (p0,016). 1yrGRFS
was lower in PTCy group than in ATG group, albeit not significant
(40%vs60%, p0,095). One year NRM was 36,2% (95% CI 2,41-
48,39) in ATG group vs 0% in PTCy group. In multivariate analysis
GVHD prophylaxis was the only factor that impacted on 1yrPFS and
1yrOS while NRM was affected also by conditioning intensity.

Conclusions. In PTCy in MMUD setting resulted in a significant
reduction of steroid refractory GVHD and NRM rate, a significantly
higher 1yrPFS and OS and in trend of better 1yrGRFS, therefore it
was confirmed as the optimal GVHD strategy in our real life setting
Studies with larger number of cases and prospective trials are needed
to implement recommendations in MMUD setting.
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COMPARATIVE ANALYSIS OF GVHD PROPHYLAXIS STRATE-
GIES IN UNRELATED DONOR STEM CELL TRANSPLANTATION:
FOCUS ON IMMUNOLOGICAL RECOVERY AND GVHD INCI-
DENCE

M. Dicataldo1,2, C. Dellacasa1, I. Dogliotti1, J. Gill1,2, C. Secreto1, 
R. Freilone1, B. Bruno1,2, A. Busca1, L. Giaccone1,2

1Stem Cell Transplant Program, Department of Oncology, A. O. U.
Città della Salute e della Scienza di Torino; 2Department of Molec-
ular Biotechnology and Health Sciences, University of Torino, Italy

Background. Stem cell transplantation (SCT) from unrelated
donors (UD) is a pivotal treatment for hematologic malignancies;
however, graft-versus-host disease (GVHD) still represents a chal-
lenge. Anti-thymocyte globulin (ATG) and post-SCT cyclophos-
phamide (PtCy) are strategies used to mitigate GVHD, with a recent
trend favoring PtCy. However, comparative data on their efficacy in
UD SCT are limited. This single center study compares the outcomes
of UD SCT patients receiving either ATG or PtCy-based GVHD pro-
phylaxis, focusing on immunological recovery and GVHD incidence.

Methods. Between 2021 and 2023, 74 patients underwent pe-
ripheral blood SCT from UD at our unit. All patients received either
ATG or PtCy, the latter was employed instead of ATG mainly from
2022 as a change in our institutional practice. Immunological recov-
ery was assessed by lymphocyte subsets levels (CD3+, CD3+CD4+,
CD3+CD8+, and CD19+ cells) at 3, 6 and 12 months post-SCT. Cu-
mulative incidence (CI) of grade 2-4 acute GVHD (aGVHD) and
moderate-severe chronic GVHD (cGVHD) was evaluated. Since the
median follow-up time was shorter in PtCy-treated cohort (7.5 vs 22
months), a landmark analysis was performed at 8 months.

Results. Thirty-eight patients received ATG, and 36 PtCy. Me-
dian age was 59.4 years with no significant differences in terms of
gender, age, and donor type (matched or mismatched UD). The pri-
mary disease was acute myeloid leukemia, accounting for 21 patients

in each group. A myeloablative conditioning regimen was adopted
in 26 patients in the ATG group and 20 in the PtCy group. Immuno-
logical recovery was similar at each time-point. PtCy showed de-
layed platelet engraftment (median 22 vs. 14 days, p=0.002), but
comparable neutrophil recovery. The CI of aGVHD was similar
(ATG: 34.2%, PtCy: 29%, p=0.54). Interestingly, cGVHD CI was
lower with PtCy (7% vs. 36.8% for ATG, p=0.01) (Figure  1A). The
8-month landmark analysis confirmed these results (PtCy: 7%, ATG:
26.3%, p=0.04) (Figure  1B). Significantly, only in ATG group, de-
layed CD19+ recovery at 3 months appeared to predict cGVHD onset
(AUROC: 0.79, p=0.011) (Figure  1C-D). Non-relapse mortality and
relapse incidence were superimposable.

Conclusion: PtCy yielded a delayed platelet engraftment but
lower cGVHD incidence, with comparable immunological recovery.
These preliminary results suggest PtCy’s advantage in reducing
cGVHD without compromising other outcomes. Further research is
warranted for optimizing GVHD prophylaxis in UD SCT.

Figure 1. 
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HOW GRAFT IMMUNE COMPOSITION AFFECTS IMMUNE 
RECOVERY AND TRANSPLANT OUTCOME: A SINGLE CENTER
EXPERIENCE

S. Leone1, S. Marotta1, M. Celentano1, M. Pedata1, C. Luise1, 
A. Carobene1, I. Migliaccio1, A. Fiumarella2, A. Leone2, M. Toriello3,
D. Graziano4, M. Alberti4, SM Muggianu5, M Caputo5, A. Viola5, 
R. Penta3, C. Falco4, A. Picardi1

1UOSC Ematologia con Trapianto CSE, AORN A. Cardarelli;
2Hematology Unit, Department of Clinical Medicine and Surgery,
Federico II University; 3Dipartimento Oncologia AORN Santobono
Pausilipon Hospital; 4Unit of Trasfusional Medicine, SIMT, AORN
A. Cardarelli; 5Molecular Biology Laboratory, Hematology and
Transplantation CSE, AORN A. Cardarelli, Italy

The success of a Hematopoietic Stem Cell Transplantation
(HSCT) relies on the generation of an efficient immune cell recovery
(IR), able to both control disease and to limit infectious complica-
tions. Several pre and post-transplant factors influence IR, but the
heterogeneity of the cohorts and of monitoring strategies limits their
application in clinical practice. As well, graft immune composition
(GC) is associated to HSCT outcomes. However, the relationship be-
tween GC and IR is still unconsidered. We evaluated retrospectively
GC and IR of 110 allogeneic HSCT performed at AORN Cardarelli
of Naples, from June 2019 to August 2023. GC data were available
for 79 patients; CD34+, CD3+, CD4+, CD8+, CD56+, CD20+ cell
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subsets were identified in the graft. For IR evaluation, CD20, CD4
and CD56 lymphocytes were detected at 6 months and 1-year post
HSCT, respectively, in 57 and 39 patients.

First, we analyzed the relationship between the graft immune
subsets and the absolute count of CD20, CD4 and CD56 lympho-
cytes at 6 months and 1 year: only CD20 at 1 year has a direct cor-
relation with CD34 cell dose (R=0.46, p=0.003). To distinguish
subjects with a higher IR, we categorized patients in two groups,
using as thresholds the 50th percentile of the absolute numbers of
each cell type at 1 year or the 75th percentile at 6 months. Univariate
and multivariate regression analysis on CD20, CD4 and CD56 IR
are shown in Figure 1. The amount of graft cell subsets infused does
not influence the IR of all the three lymphocytes populations. MAC
regimen, GVHD prophylaxis with ATG and the occurrence of
aGVHD get worse CD4 IR; CD20 and CD56 IR are negatively in-
fluenced, respectively, by aGVHD and MAC conditioning. With a
median follow-up of 17.9 months, OS is favored by a higher CD4
IR (HR=0.18, p=0.03), while CD20 IR protects from 1-year NRM
(HR=0 P=<0.001). Regarding GC impact on clinical outcome, CD8
dose significantly affects 1-year NRM (HR=0.83, p=0.04), while
CD56 dose protects from relapse (HR=0.16, p=0.03).

In our cohort, CD20 IR is related to CD34+ cell dose. As several
pre and post-transplant factors influence CD20, CD4 and CD56 IR,
it is possible that the relationship between GC and IR is conditioned
by these ones and, thus, needs further investigation. We confirmed
the IR effect on prognosis in terms of OS and NRM, as well as re-
vealed the impact of higher CD8 and CD56 graft cell dose, respec-
tively, on 1-year NRM and relapse.

Figure 1. 
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HEALTH ASSESSMENT AND ELIGIBILITY OF ADULT-RELATED
HEMATOPOIETIC STEM CELL DONORS: RESULTS OF AN ITA-
LIAN MONOCENTRIC EXPERIENCE

C.G. Valentini1, S. Ceglie1,2, E. Metafuni1, F. Fatone1,2, 
C. Pellegrino1,2, P. Chiusolo1,2, S. Giammarco1, S. Sica1,2, L. Teofili1,2

1Dipartimento di Scienze di Laboratorio ed Ematologiche, Fon-
dazione Policlinico Universitario “A. Gemelli” IRCCS; 2Sezione di
Ematologia, Dipartimento di Scienze Radiologiche ed Ematologiche,
Università Cattolica del Sacro Cuore, Italy

The safety and welfare of the hematopoietic progenitor cells
(HPC) donors are major concerns for the transplantation community.
Herein we report our real-world experience of adult HPC donor as-
sessment during a 5-year study period (2018-2023): we have retro-
spectively revised the anamnestic data of 455 potential related stem
cell donors, consecutively evaluated at our center. Donor medical his-
tory was assessed by a questionnaire and an interview with a trained
physician experienced in donation procedures, to evaluate donor fit-
ness, medical history, and willingness to donate before HLA-typing. 

Table 1.  Characteristics of 233 allogeneic stem cell transplantations, and
results of univariate analysis comparing  transplants from healthy donors
with those from HPC-related donors with pre-existing medical conditions.  

Pre-existing health disorders were fully investigated to explore the
presence of malignancies, autoimmune diseases, inherited or genetic
affections, and cardiovascular, endocrine, and metabolic disorders. Be-
havioral risk factors for communicable infectious diseases were also
routinely investigated. Overall, 351 donors (77%) were finally assessed
as eligible for HPC donation and 233 underwent stem cell collection,
158 (68%) through apheresis from mobilized peripheral blood, and 75
(32%) through bone marrow (BM) harvest. Among them, 27 donors

 

 

 

 
 

MDS, Myelodysplastic Syndromes; +Lymphoprolipherative disorders include Hodgkin lymphoma, non-Hodgkin lymphoma, chronic 
lymphocytic leukemia, and plasmacellular discrasias; ++ Myeloproliferative neoplasms include idiopathic or post-myeloproliferative 
neoplasm myelofibrosis and myeloid chronic leukemia. 
 
P* and P** indicate difference in comparison with other donations; § recipient’s body weight. Continuous variables are given as 
median (interquartile range). Categorical variables are given as number (%). Significant P values are highlighted in bold. 
 
CVD, Cardiovascular Diseases; HLA, Human Leukocyte Antigen; PBSC, Peripheral Blood Stem Cell transplant; BM, Bone Marrow; 
HCT-CI, Hematopoietic Cell Transplantation-Comorbidity Index; DRI, Disease Risk Index; MA, myeloablative regimen; NMA, 
non-myeloablative regimen; TNC: Total Nucleated Cells; MNC, Mononucleated Cells; aGVHD, acute Graft Versus Host Disease; 
cGVHD, Chronic Graft Versus Host Disease. Continuous variables are given as median (interquartile range). Categorical variables 
are given as a number (%). Significant values are in bold type. 

 
Transplants from 

healthy donors 
N=206 

Transplants from 
donors with CVD 

N=16 

P 
value* 

Transplants from 
donors with allergy 

N=11 

P 
value** 

Age, years 56 (45-63) 56 (46.7-58.7) 0.459 52 (40-62) 0.830 
> 60 years 73 (35.4) 4 (25.0) 0.586 5 (45.4) 0.529 

Males / Females 130/76 (63.1/36.9) 8 (50.0) / 8 (50.0) 0.600 7 (63.6) / 4 (36.4) 0.109 
Weight, kg 75 (65-85) 76 (61-85) 0.717 65 (60-75) 0.166 

Diagnosis      
Acute Myeloid Leukemia/MDS 104 (50.5) 6 (37.5) 

0.300 

8 (72.7) 

0.321 
Myeloproliferative neoplasms++ 39 (18.9) 6 (37.5) 0 (0.0) 

Lympoproliferative disorder+ 32 (15.5) 1 (6.3) 1 (9.1) 
Acute Lymphoid Leukemia 25 (12.1) 3 (18.7) 1 (9.1) 

Severe Aplastic Anemia 6 (2.9) 0 (0.0) 1 (9.1) 
HCT-CI score > 2 116 (56.9) 9 (56.3) 0.794 8 (72.7) 0.362 

DRI high/very high 71 (36.0) 11 (68.7) 0.005 5 (45.5) 0.503 
Complete remission  98 (47.6) 8 (50.0) 1.000 5 (45.5) 1.000 

ABO mismatch 
major/bidirectional 

51 (24.7) 3 (18.7) 0.766 0 (0.0) 0.071 

MA conditioning regimen 
NMA conditioning regimen 

46 (22.3) 
160 (77.7) 

6 (37.5) 
10 (62.5) 

0.216 3 (27.3)  
8 (72.7) 

0.714 

Female donor to male 42 (20.4) 2 (12.5) 0.744 3 (27.3) 0.701 

PBSC graft 
BM graft 

137 (66.5) 
69 (33.5) 

14 (87.5) 
2 (12.5) 

0.099 
7 (63.6) 
4 (36.4) 

1.000 

HLA match 7/8  
HLA-identical sibling 
Haploidentical sibling 

1 (0.5) 
75 (36.4) 

130 (63.1) 

0 
10 (62.5) 
6 (37.5) 

0.116 
0 

4 (36.4) 
7 (63.6) 

0.973 

TNC x 108/kg§ 6.4 (4.5-8.6) 8 (6.0-9.4) 0.069 6.8 (4.8-7.7) 0.964 
CD34+ cells x 106/kg§ 5.7 (3.8-7.5) 6.4 (2.8-7.8) 0.841 6.8 (3.9-8.3) 0.539 

CD3+ cells x 106/kg§ 180.7 (43.6-266.1) 160.2 (80.0-252.5) 0.798 202.5 (39.3-247.6) 0.981 
Neutrophil engraftment (days) 21 (17-25) 17 (17-22) 0.327 17 (16.75-21.75) 0.154 

Platelet engraftment (days) 21 (15-29) 20 (16-33) 0.897 19 (14-24) 0.238 
Erythrocyte engraftment (days) 30 (22-36) 23 (18-33.5) 0.265 25.5 (18.75-29.25) 0.197 

Day +30 neutrophil engraftment 172 (83.9) 10 (62.5) 0.042 10 (90.9) 1.000 
Day +30 platelet engraftment 138 (67.3) 8 (50.0) 0.176 9 (81.8) 0.508 

Day +30 erythrocyte 
engraftment 

90 (43.9) 6 (37.5) 0.794 7 (73.6) 0.227 

aGVHD 42 (20.6) 2 (12.5) 0.744 1 (9.1) 0.697 
cGVHD 37 (18.4) 1 (6.3) 0.694 1 (9.1) 0.693 
Relapse 40 (19.4) 6 (37.5) 0.107 2 (18.2) 1.000 

Death 69 (33.5) 9 (56.3) 0.099 3 (27.3) 1.000 
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were selected despite the presence of pre-existing health conditions,
that would be potential exclusion criteria for unrelated donors: 16 suf-
fered from well-controlled cardiovascular diseases (CVD), and 11
from a known drug allergy. Most of the selected donors with pre-ex-
isting disorders were candidates for apheresis HPC collection (21,
78%), while only 6 (22%) underwent BM harvest. We then analyzed
the data relative to the corresponding 233 allogeneic HSCT to explore
if the presence of pre-existing diseases in the donors could show any
association with transplant characteristics or influence transplant out-
comes (Table 1). Transplants from CVD and allergy donors showed
no significant disparities in comparison with those from healthy
donors, except for a significant difference emerging about the disease
severity, with a higher proportion of patients with high/very high dis-
ease risk index (DRI) among those receiving grafts from CVD donors
(68.7% in transplants from CVD donors in comparison with 36.0% in
transplants from healthy donors, p=0.005). Multivariate analysis con-
firmed that high/very high DRI patients had an increased probability
of receiving donations from CVD donors (OR 4.89, 95% CI 1.15-
20.86, p=0.031). In this group of donors with well-controlled pre-ex-
isting conditions, no adverse events were recorded during stem cell
collection nor at subsequent follow-up. Comprehensively, our results
suggest that in patients at high risk for relapse requiring a prompt al-
logeneic transplant, a familiar donor may be accepted for safe HPC
donation based on less strict criteria than unrelated donors. Further
multicenter studies on larger donor populations are worthy to compare
donor selection policies and reach definitive conclusions.
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EBV INFECTION AND POST TRANSPLANT LYMPHOPROLIPHE-
RATIVE DISEASE IN ALLOGENEIC HSCT IN THE LETERMOVIR
ERA: RESULTS OF A SINGLE CENTER RETROSPECTIVE
STUDY

M. Salvatori1, U. La Rocca1, R. Ricci1, A. Ricci2, F. Kaiser1, 
A. Delli Paoli1, L. Scollo1, O. Turriziani3, M. Bernassola4, 
W. Barberi1, A. Iori1

1Hematology, Department of Translational and Precision Medicine;
Sapienza University of Rome; 2Department of Statistical Science,
Sapienza University of Rome; 3Department of Molecular Medicine,
Sapienza University of Rome; 4AOU Policlinico Umberto I, Italy

Epstein-Barr Virus (EBV) reactivation and EBV-related post
transplant lymphoproliferative diseases (PTLD) are rare and severe
complications of allogeneic hematopoietic stem cell transplant
(aHSCT). The incidence of EBV DNA-emia and EBV-PTLD is vari-
able; letermovir for anti-CMV prophylaxis may also interfere with
the antiviral immune response. We conducted a retrospective single
center analysis of 227 adult patients who consecutively underwent
aHSCT between 2015-2023. The aim of the study was to assess po-
tential risk factors for clinically significant EBV reactivation and
subsequent evolution to PTLD. EBV-DNAemia plasmatic loads were
monitored weekly in the first 100 days from aHSCT in all patients.
Clinically significant EBV infection was considered as EBV-
DNAemia requiring preemptive treatment with rituximab (EVB-
DNA >1000 copies/ml). Twenty-nine of 227 patients presented
clinically significant EBV DNAemia (12.8%). Median time between
transplant and first clinically significant EBV-DNAemia was 62 days
(27-244 days). Proven or probable PTLD was reported in 16 patients
(7%). Histological assessment showed 4 cases of monomorphic
PTLD (25%) and 4 cases (25%) of polymorphic PTLDs; in the other
8 cases histological diagnosis was not feasible and probable PTLD
diagnosis was clinically established. At univariate analysis no pre-
transplant or post-transplant factor, including letermovir prophylaxis
and EBV recipient/donor serology, was significantly associated with

EBV DNAemia or PTLD. In order to define any predictive factor for
PTLD evolution in the cohort of EBV reactivated patients, LDH val-
ues and lymphocyte count at the time of the first significant EBV-
DNAemia detection were collected: grade >3 lymphopenia
(lymphocytes count <500/mmc) was statistically associated to pro-
gression to PTLD (p=0.036). Overall survival at one year from trans-
plant was 76%. In the cohort of EBV positive patients 12 out of 29
died at one year from transplant (OS 58.6%), 7 for PTLD related
causes, with median time to death of 2 months (15 days-4 months).
PTLD has a strong negative impact on global OS. In our population
no pre- or post-transplant factor was predictive of clinically signifi-
cant EBV DNAemia; a lower count of lymphocytes at the first EBV
reactivation was associated with progression to PTLD. This study
remarks on the importance of identifying high-risk patients for PTLD
development, who could benefit from early preemptive therapies and
early investigation for PTLD.
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FEASIBILITY AND OUTCOME OF ALLOGENEIC HEMATOPOIE-
TIC STEM-CELL TRANSPLANTATION IN OLDER AML 
PATIENTS: A SINGLE-CENTER EXPERIENCE

E. Olivari1, C. Pavoni2, A. Algarotti2, G. Cavallaro2, G. Rizzuto2,
M.C. Finazzi2, M.C. Micò3, F. Lussana2,4, A. Rambaldi2,4, A. Grassi2

1University of Milan; 2Department of Oncology and Hematology,
ASST Papa Giovanni XXIII; 3CTMO, Grande Ospedale Metropoli-
tano Reggio Calabria; 4Department of Oncology and Hematology,
University of Milan, Italy

Allogeneic hematopoietic stem-cell transplantation (alloHSCT)
is a potentially curative option for acute myeloid leukemia (AML);
however, its use remains a matter of debate in older patients, due to
treatment-related toxicity. From 2010 until January 2024, one hun-
dred and four (104) AML patients aged ≥ 60 years underwent allo-
HSCT at our hospital.

Figure 1. 

The median age at transplant was 64.5 years (range 61-71), and
52 pts (50%) were aged ≥ 65 years. According to the European
LeukemiaNet (ELN) 2022 Genetic Risk Classification, the risk profile
was favorable in 16 patients (15.4%), intermediate in 39 (37.5%) and
high in 49 (47.1%). AlloHSCT was performed in 1st Complete Re-
sponse (CR) in 71 patients (68.3%), in 2nd CR in 9 (8.7%) and in ac-
tive disease in 24 (23.1%). The Hematopoietic Cell
Transplantation-specific Comorbidity Index (HCT-CI) was 0 in 27 pa-
tients (26%), 1 or 2 in 40 (38.5%), and ≥ 3 in 37 (35.6%). Most patients
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(82.7%) received Peripheral Blood Stem Cells as stem cells source,
while 13 patients (12.5%) received a single cord blood unit. The Con-
ditioning regimen was Myeloablative (MAC) in 21 patients (20.2%)
and at Reduced Intensity (RIC) in 83 (79.8%). With a median follow-
up of 16.8 months (range 1-156), 5-years Overall Survival (OS),
Leukemia-Free Survival (LFS) and Non-Relapse Mortality (NRM) for
the whole population were 51% (CI 95%: 41%-64%), 45% (CI 95%:
35%-57%) and 16% (CI 95%: 9%-24%), respectively. Age ≥ 65 years
did not significantly affect OS (p=.51) or NRM (p=.87). ELN 2022
Intermediate risk and Adverse risk were associated with a worse LFS
(p=.03 and p=.05 respectively). HCT-CI 1-2 or ≥ 3 were not associated
with a significant difference in OS (p=.58 and p=.35 respectively) or
NRM (p=.41 and p=.17 respectively). Cord blood source did not sig-
nificantly affect neither OS (p=.16) nor NRM (p=.2) compared to other
stem cells sources. In this analysis, the intensity of conditioning regi-
mens did not significantly affect neither OS (p=.53) nor NRM (p=.1).
In conclusion, these results support our intent to offer, whenever indi-
cated, an alloHSCT to AML patients up to the age of 70 years.
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ROLE OF IMMUNE MONITORING BY QUANTIFERON CMV IN
PREDICTING LATE CMV REACTIVATIONS

R. Plos1,2, G. Facchin1, M. Ballerini1,2, G. Battaglia1,2, C. Pipan2,3, 
A. Geromin1, M.L. Battista1, R. Fanin1,2, F. Patriarca1,2

1Division of Hematology and Stem Cell Transplantation ASUFC;
2DMED University of Udine; 3Department of Laboratory Medicine
ASUFC, Italy

Background. Letermovir prophylaxis has reduced incidence and
morbility of CMV after HSCT; however, late CMV reactivations
after letermovir suspension on day 100 are frequent.

Methods. We retrospectively analyzed 113 consecutive adult pa-
tients (pts) who underwent HSCT between January 2022 and De-
cember 2023, in order to evaluate if immune monitoring by
QuantiFERON-CMV (QF-CMV) can predict CMV late-onset reac-
tivations. CMV-DNA was evaluated weekly post-HSCT. DNAemia
≤ 100 UI/mL was defined as “blip” while >100 UI/mL was consid-
ered clinical significant (CS). Treatment was initiated for CMV-DNA
>1000 UI/mL or due to an increasing viral load in two consecutive
determinations. QF-CMV was monitored at months 2, 4 and 6.

Results. Median age was 58 years (22-76), and the main under-
lying hematological disease was acute myeloid leukemia. Ninety-six
pts received Letermovir prophylaxis up to day 100 after HSCT based
on positive CMV serostatus. The mean time from transplant to reac-
tivation was 157 days (10-642 days). Eight reactivations (7%) oc-
curred before day 100, 4 were blips (mean viral load 70.4 IU/mL)
and 4 were CS (mean viral load 3014 IU/mL). Of the 39 reactivations
occurring after day 100 post-HSCT, 22 (59%) were CS with a mean
viral load of 7449 IU/mL (84-95100 IU/mL), and were treated mainly
with valganciclovir (median dose 450 mg twice daily due to cytope-
nia). The mean duration of therapy was 55 days. Thirty of 39 patients
(77%) had concomitant graft-versus-host disease (GVHD), mostly
in second-line therapy (67%). In 3/23 (13%) pts there was an organ
CMV localization (2 enteric, 1 pulmonary). There was a trend in QF-
CMV negativity before the reactivation in CS CMV pts compared to
negative or non-CS CMV pts (83% vs 54%, p=0.065).

Conclusions. These real-life analysis confirmed that most CMV
reactivations occurred between day 100 and 200 post-HSCT espe-
cially in patients with steroid refractory GVHD: 59% of these late
reactivations were CS requiring treatment and 8% were CMV dis-
eases. QF-CMV monitoring could be helpful to predict late reacti-
vations, but we need to enroll more patients and extend follow-up to
confirm this trend. Disclosure: no one
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RUXOLITINIB STARTING DOSE REDUCTION AFFECT OVERALL
SURVIVAL IN MYELOFIBROSIS: AIFA MONITORING REGI-
STRIES ANALYSIS

M. Breccia1, S. Celant2, F. Palandri3, F. Passamonti4, P.P. Olimpieri2,
V. Summa2, A. Guarcello2, G. A. Palumbo5, F. Pane6, P. Guglielmelli7,
P. Corradini,8 P. Russo2

1Dipartimento di Medicina Traslazionale e di precisione, Sapienza
Università; 2Agenzia Italiana del Farmaco (AIFA); 3Istituto Serag-
noli, Università di Bologna; 4Policlinico di Milano; 5Università di
Catania; 6Università di Napoli Federico II; 7Università di Firenze;
8Istituto Tumori di Milano, Italy

Background. Ruxolitinib is a JAK1/JAK2 inhibitor approved
for the treatment of primary myelofibrosis (PMF) or secondary MF
(PPV-MF and PET-MF). From sponsored and real-world evidence,
the efficacy has been demonstrated on splenomegaly or MF-related
symptoms. The recommended starting dose depends on baseline
platelet count, regardless of initial hemoglobin level. In the COM-
FORT prospective studies, an overall survival (OS) advantage was
reported in patients treated with ruxolitinib compared to best avail-
able therapy. OS advantage over standard therapy was confirmed in
other analyses (Medicare, ERNEST registry).

Aims. To analyze the outcome of MF patients treated with 1st
line ruxolitinib according to starting dose.

Methods. We analyzed a large Italian series of 3647 MF patients
identified by Italian Medicines Agency (AIFA) monitoring registries.
AIFA web platform is an administrative database whose main scope
is monitoring the appropriateness of drug prescription in Italy; all
patients receiving ruxolitinib outside clinical trials are registered in
this platform. This analysis includes MF patients who, as of April
30, 2023, received front-line ruxolitinib for at least 3 years. The focus
of the analysis is to compare OS of patients who started ruxolitinib
at the full dose, according to the platelet count, and of those who start
with a lower-than expected dose for any reason. To adjust for con-
founding factors, the Inverse Probability of Treatment Weighting
(IPTW) was used. The IPTW is a validated propensity score that cal-
culates a system of weights, based on the probability of patients being
assigned to the subpopulation to which they belong. The calculated
weights are of the ATE type (Average Treatment Effect on the com-
bined population).

Results. Of the whole cohort of 3647 MF patients, 2448 (67%)
started at reduced dose. Comparing with patients who started at full
dose, patients who started at reduced dose were older (median age
70 vs 67 years), with large splenomegaly (longitudinal diameter 20
vs 19 cm, volume 64 vs 62), with higher IPSS risk (30.8% vs 26%),
worse ECOG score (more than 1 in 14.3% vs 9.6%). Kaplan Meier
analysis showed a median OS of 78.8 months (68.8-na) for patients
who started at full dose and 52.8 months for patients who started with
reduced dose, with an HR of 1.467 (1.318-1.632) and a log-
rank<0.001. OS was calculated according to IPSS at baseline: only
285 patients (7.8%) were classified as interm-1 risk and for them,
the low mortality recorded in a period of 5 years, the shorter follow-
up and the small size of the population examined do not allow us to
observe a significant difference. Of 2294 patients (62.9%) identified
as interm-2 risk, 789 patients started at full dose and 1505 at reduced
dose: Kaplan Meier adjusted analysis revealed a statistical difference
[HR 1.501 (1.305-1.727)]. Of 1068 patients identified as high risk,
313 started at full dose and 755 with reduced dose. OS evaluated by
Kaplan Meier analysis detected an advantage for patients who started
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with the correct full dose with an HR of 1.452 (1.224-1724).
Summary. In this real-world analysis, most MF patients started

with a lower-than-expected dose of ruxolitinib. In intermediate-
2/high risk patients, the use of inappropriate starting doses was in-
dependently associated with worse outcome. Larger cohorts should
be analyzed to test the same effect in intermediate-1 risk patients.

Figure 1. 
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MDS/MPN-NOS’ FEATURES AND MUTATIONAL LANDSCAPE,
A REPORT FROM GRUPPO LAZIALE FOR THE STUDY OF PH-
NEGATIVE MPN

L. Guarnera1, D.I. Veroli2, M. Santopietro3, G. Iaquinta3, A.L. Biagi4,
S. Leonetti Crescenzi5, C. Tatarelli6, R. Latagliata2, P. Grammatico3,
A. andriani7, K. Paciaroni8, M. Breccia9, E. Fabiani1, M.T. Voso1, 
L. Maurillo1

1Università Tor Vergata; 2Ospedale Belcolle; 3Ospedale San Camillo-
Forlanini; 4Ospedale Santa Maria Goretti; 5Ospedale San Giovanni;
6Ospedale Sant’Andrea; 7Ospedale Villa Betania; 8ASL Roma 1;
9Policlinico Umberto I, Italy

According to WHO 5th and ICC classifications, Myelodysplas-
tic/Myeloproliferative syndromes (MDS/MPN) include chronic
myelomonocytic leukemia (CMML), MDS/MPN with neutrophilia
or atypical chronic myeloid leukemia (aCML), MDS/MPN neoplasm
with SF3B1 mutation and thrombocytosis and MDS/MPN not oth-
erwise specified (NOS), not meeting the criteria for a defined cate-
gory. Due to its undefined nature, clinical and biologic features of
this latter entity are poorly investigated. To shed light on this topic,
we analyzed clinical data and genetic characteristics of MDS/MPN
diagnosed within Gruppo Laziale for the study of Ph-negative MPN.
The study included 30 patients (16 CMML, 10 MDS/MPN NOS, 3
aCML and 1 MDS/MPN with SF3B1 mutation and thrombocytosis)
with a median age of 70 years and a male/female ratio of 1.3. Muta-
tional screening included at least 30 genes among the most common
myeloid malignancy drivers and was performed in 18 patients (62
variants identified with a median of 3 mutations per patient; the most
common observed were ASXL1 50%, TET2 33%, NRAS 28%,
JAK2 17%, SRSF2 17%); karyotype analysis was available in 23 pa-

tients, revealing anomalies in 22% of cases. MDS/MPN NOS sub-
group presented a median age of 69 years and a predominance of fe-
male gender (M/F: 0.4). Mutational screening was available in 6
patients and 14 variants were detected (median of 3 mutations).
Karyotype analysis showed a normal karyotype in 78% of patients
(1 patient carrying trisomy 17; 1 patient trisomy 8 and trisomy 13; 1
patient not available). When compared to CMML patients [divided
in myeloproliferative (MP) and myelodysplastic (MD) according to
WBC (>13.000/mm3 vs <13.000/mm3); Table 1], although not sig-
nificant, we observed differences in the rate of ASXL1 mutations
[33% vs 0% in MD-CMML (p=0.5) vs 100% in MP-CMML
(p=0.06)] and RAS genes mutations [one among NRAS, KRAS,
NF1, c-CBL, PTPN11: 17% vs 33% in MD-CMML (p=1) vs 80% in
MP-CMML (p=0.08)]. Survival analysis showed a poorer prognosis
of MP-CMML patients both in terms of overall survival [median of
22.9 months vs not reached at a median of 8.4 and 24.9 months of
follow-up in MDS/MPN-NOS (p=0.9) and MD-CMML (p=0.085),
respectively] and event-free survival [median of 14.1 months vs not
reached in MDS/MPN-NOS (p=0.6) and MD-CMML (p=0.019)].
Our preliminary report suggests that the mutational landscape shapes
phenotype and features among MDS/MPN entities. The expansion
of our cohort will allow further analyses.

Table 1. Demographic data, genetic features and outcome of study popula-
tion. 5-HU: 5-hydroxyurea; CMML: chronic myelomonocytic leukemia; EPO:
erythropoietin; HMA: hypomethylating agents; MDS/MPN: Myelodysplas-
tic/Myeloproliferative syndromes; NOS: Not otherwise specified. 
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INFLUENCE OF THE PANDEMIC PERIOD ON TIME TO DISCON-
TINUATION AND MORTALITY IN MYELOFIBROSIS PATIENTS
TREATED WITH RUXOLITINIB: AN AIFA MONITORING REGI-
STRIES ANALYSIS
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V. Summa2, A. Guarcello2, G.A. Palumbo5, F. Pane6, P. Guglielmelli7,
P. Corradini,8 P. Russo2

1Sapienza Università; 2AIFA; 3Policlinico Milano; 4Istituto Serag-
noli; 5Università Catania; 6Università Federico II; 7Ospedale
Careggi-Università; 8Istituto Tumori, Italy

An outbreak of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) started in December 2019 and then become pan-
demic in March 2020, with Italy being one of the first and most af-
fected countries. It has been reported that COVID-19 infection led
to a particularly dismal outcome in Myeloproliferative neoplasms
patients receiving immunosuppressive agents or reporting multiple
comorbidities. To analyze the outcome of patients affected by
myelofibrosis (MF) treated with ruxolitinib before and after COVID-
19 pandemic. From the AIFA monitoring registries two populations
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of MF were defined: the pre- COVID-19 one is made up of patients
who as of 31 December 2019 had at least two years of maximum po-
tential follow-up; the second, the post- COVID-19 one, is made up
of patients who at the cut-off date (30/04/2023) had at least two years
of potential follow-up, having started treatment from March 2020.
Intermediate-1 IPPS risk patients were excluded from the analysis
because they are present only in the post- COVID-19 population.
The two populations have been balanced through the Inversity Prob-
ability of Treatment Weighting (IPTW), a validated propensity score
method that calculates a set of weights, based on the probability of
patients being assigned to the cohort to which they belong. Out of
2478 MF patients, 1905 (88%) started in the pre-COVID era and 573
(12%) in the post- COVID-19era. No unbalance was revealed in
terms of gender, whereas the median age was 67.4 years in the pre-
and 71.4 in the post- COVID-19era. No unbalance was reported in
most patients for the spleen dimensions at baseline before treatment
start, but an unbalance was detected in the mean spleen lower costal
margin diameter, being 11.4 cm in the pre-era and 9.0 cm in the post-
era. Overall, intermediate-2 IPSS risk were 66.6% in the pre- and
71.5% in the post-era, whereas the high-risk category was 33.3% and
28.4%, respectively. After balancing of the differences, an analysis
of overall survival (OS) was conducted: patients who started treat-
ment post- COVID-19 have a risk of death in the considered follow-
up of approximately 22% greater than those who began treatment
before the pandemic (HR 0.78, p=0.02). Median OS was not reached
in both groups. Then, time to discontinuation was analyzed, includ-
ing, as events, all patients with more than 90 days of discontinuation
of treatment. Patients who started treatment post-COVID-19 have a
risk of discontinuation, in the considered follow-up approximately
17% greater than those who started treatment before the pandemic
(HR 0.83%, P=0.03). In a large cohort of MF patients treated with
ruxolitinib, COVID-19 seems to be associated to an increase in the
risk of mortality and treatment discontinuation.
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LONG-TERM FOLLOW-UP OF PATIENTS WITH MYELOPROLIFE-
RATIVE NEOPLASM-ASSOCIATED SPLANCHNIC VEIN THROM-
BOSIS: A COMPARATIVE ANALYSIS BETWEEN TWO
DIFFERENT COHORTS

E. Torre1,2, N. Curto Garcia1, E. Morsia3, S. Rupoli3, A. Duminuco4,
P. Ranalli5, M. Di Ianni5, S. Baldoni5, K. H. Thaw1, J. O’ Sullivan1,
P. Sriskandarajah1, P. Harrington1, C. Harrison1, S. Kordasti1,2

1Department of Clinical Haematology, Guy’s and St Thomas’ NHS
Foundation Trust; 2School of Cancer and Pharmaceutical Science,
King’s College London; 3Hematology Department, AOU delle
Marche; 4Division of Hematology, AOU “Policlinico G. Rodolico-
San Marco”; 5Pescara Hospital Unit, Italy

Background. MPN-SVT is a unique condition requiring inter-
disciplinary collaboration for diagnosis and management. While
emerging data suggest the potential benefit of DOACs as the first
choice of treatment in MPN-SVT, real-world practice data in this
context are currently lacking.

Aim and Methods. Describe clinical and biological features of
MPN-SVT, management, and long-term outcomes in two cohorts.
Subsequent analysis, including a larger cohort, aims to assess recur-
rence risk, MPN evolution, and effectiveness of current anticoagu-
lation strategies. Retrospective analysis compared 85 MPN-SVT
patients at Guy’s Hospital with 55 from an Italian cohort.

Results. The two cohorts of 85 and 55 patients with MPN-SVT
were analysed over median follow-up times of 7.7 years and 8.1
years, respectively (p=0.73). Patients from the UK cohort were
younger at MPN diagnosis than those from the Italian group (median

age 44 years vs. 52, p=0.038). In the UK cohort, MPN and SVT di-
agnoses coincided in 56 patients (65.9%), while in the Italian cohort,
the two diagnoses coincided in 29 patients (52.7%). The portal vein
was the most common site of thrombosis in both cohorts. PV was
the most frequent MPN-SVT subtype in the UK cohort, unlike the
Italian cohort, where ET was prevalent (63.5% vs. 23.6%, p<0.001).
Driver mutation frequencies were not significantly different between
the cohorts. After SVT, most patients from both cohorts were pre-
scribed VKAs (70% vs 75%, p=0.73), with 20% of the UK cohort
and one patient from the Italian cohort initially prescribed DOACs.
At the last follow-up, 47% of UK patients were on DOACs, and 11%
of Italian patients had shifted from VKAs. No differences were found
in thrombotic recurrence incidence between the cohorts (p=0.32),
while major hemorrhage incidence was significantly higher in the
UK cohort (24% vs. 7.3%, p=0.009). OS at last follow-up was 89.4%
vs. 76% in the UK and Italian cohorts, respectively, with no signifi-
cant difference in median OS between the cohorts (29.8 years vs 27.9
years, p=0.30).

Conclusion. We confirmed a similar phenotype in both MPN-
SVT cohorts and observed increased use of DOACs. The complexity
of managing this rare entity was evident in the variation of antithrom-
botic strategies observed from initial diagnosis to recent follow-up.
This highlights the importance of enhancing data availability to iden-
tify reliable predictors of vascular events and optimise patient out-
comes.

Table 1. 

Table 1.  Clinical and laboratory findings of two cohorts of MPN-SVT patients. 

 GSTT cohort 
(85) 

AOU Marche 
cohort 

(55) 
p 

Age at MPN diagnosis (years), 
median (range) 

44 
(13-70) 

52 
(11-79) 0.038 

Age at SVT diagnosis (years), 
median (range) 

45 
(13-75) 

57 
(17-81) 0.015 

Gender (M/F), n 35/50 24/31 0.77 

MPN subtype, n (%)     

Polycythaemia Vera 54 (63.5) 13 (23.6) <0.001 

Essential Thrombocythaemia 11 (12.9) 18 (32.7) 0.05 

Primary and Secondary Myelofibrosis 10 (11.8) 17 (31) 0.05 

MPN-U 10 (11.8) 7 (12.7) 0.86 

Sites of SVT (single/multiple) 29/56 28/27 0.07 

Hb at MPN diagnosis (g/dL), 
median (range) 

13.5 
(8-20.9) 

14 
(7.2-21.2) 0.76 

Hct at MPN diagnosis, 
median (range) 

44.2 
(25-65.4) 

44.8 
(22.3-65.7) 0.92 

WBC at MPN diagnosis (x109/L), 
median (range) 

8 
(4-41.9) 

7.45 
(3-16.8) 0.74 

PLT at MPN diagnosis (x109/L), 
median (range) 

389 
(130-1800) 

335 
(44-1384) 0.14 

NLR at MPN diagnosis, median (range) 3.6 
(0.8-14.9) 

2.95 
(0.43-25.4) 0.48 

Hb at SVT diagnosis (g/dL), 
median (range) 

13.5 
(8-20.9) 

14 
(7.2-21.2) 0.46 

Hct at SVT diagnosis, 
median (range) 

41 
(25-57) 

39.7 
(22.3-65.7) 0.67 

WBC at SVT diagnosis (x109/L), 
median (range) 

7.2 
(4-42) 

8.6 
(1.15-31) 0.47 

PLT at SVT diagnosis (x109/L), 
median (range) 

382 
(130-1395) 

347 
(44-1362) 0.35 

Constitutional symptoms at 
MPN diagnosis, n (%) 46 (54.1) 12 (21.8) <0.001 

Splenomegaly at MPN diagnosis, n (%) 63 (74.1) 44 (80) 0.42 

JAK2V617F, n (%) 79 (92.9) 47 (85.5) 0.14 

JAK2V617F VAF (%), 
median (range) 
N evaluable (GSTT/Italian=35/28) 

24 
(4-91) 

20.1 
(0.8-89) 0.88 
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IMPROVEMENT OF THE CLINICAL OUTCOME AFTER ALLOGE-
NEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION IN
MYELOFIBROSIS OVER THE LAST 15 YEARS: 
A SINGLE-CENTER EXPERIENCE

M.C. Finazzi1, F. Valsecchi1, S. Salmoiraghi1, R. Stavola1, C. Pavoni1,
A. Grassi1, A. Algarotti1, F. Lussana1,2, M.C. Micò1, G. Cavallaro1,
B. Rambaldi1, G. Rizzuto1, O. Spinelli1, A. Rambaldi1,2

1Dipartimento di Oncologia ed Ematologia, ASST Papa Giovanni
XXIII; 2Dipartimento di Oncologia e di Emato-Oncologia, Univer-
sità degli Studi di Milano, Italy

Introduction. Allogeneic hematopoietic stem cell transplantation
(HSCT) is the only curative approach for Myelofibrosis (MF), but
the decision to advise transplant remains challenging. Despite this,
the number of transplants for MF in the last decade has been steadily
increasing worldwide.

Methods. We retrospectively analyzed the clinical outcome of
74 consecutive MF patients transplanted at the Bergamo Bone Mar-
row Transplant Unit between 2007 and 2023. The median age was
58 years (36-67). All patients were molecularly characterized by
myeloid NGS sequencing. A driver mutation was detected in 68 pa-
tients (38 JAK2V617F/22 CALR/8 MPL) and at least one high mo-
lecular risk (HMR) mutation was present in 54% of patients.
Twenty-four patients (32%) underwent HSCT after being progressed
to blastic phase MF. MIPPS70+ at transplant was high/very high in
50%/24% of patients.

Figure 1. 

Results. With a median follow-up of 2.1 years (0.02-15.5), the
5-year Overall Survival (OS), Progression Free Survival (PFS), Cu-
mulative Incidence of Relapse (CIR) and Non-relapse Mortality
(NRM) were 60%, 49%, 31% and 20% respectively. By univariate
analysis, MIPSS70+ very high, TP53, EZH2 or DNMT3A mutation,
or the presence of at least 2 HMR mutations were associated with
worse survival. We then analyzed the clinical outcome of patients
transplanted after 2018 (n=38) or before 2018 (n=36). The two co-
horts of patients differed for median age (61 versus 56 years), spleen
size at transplant>20 cm (21% versus 47%), MIPPS70+ risk score
(high+very high 65% versus 86.2%) and conditioning (Thiotepa-
Busulfan-Fludarabine 100% versus 11%) respectively for transplant
after and before 2018. We observed a significant improvement in 3-
year OS for patients transplanted after compared to patients trans-

planted before 2018 (69% versus 50% respectively, p=0.05, Figure
1A), with a lower 3-year CIR (20% after and 42% before 2018,
p=0.02, Figure 1B) and a trend for a higher PFS (56% after and 42%
before 2018, Figure 1C). On the contrary, the 3-year NRM was not
significantly different (17% after and 24% before 2018, Figure 1D).

Conclusion. HSCT can lead to a significant cure rate for MF pa-
tients. Patients with a progression to a blast phase of the disease
should not be excluded a priori from a transplant program. We ob-
served a significant improvement in OS and CIR for patients trans-
planted after 2018, which could be related to better patient selection,
timing of the transplant, and an improved conditioning platform.
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THE KITD816V ALLELIC BURDEN CORRELATES WITH 
SYMPTOM BURDEN AS EVALUATED WITH THE INDOLENT 
SYSTEMIC MASTOCYTOSIS SYMPTOM ASSESSMENT FORM
IN A REAL-LIFE PATIENT COHORT OF INDOLENT SYSTEMIC
MASTOCYTOSIS

C. Sartor1,2, M. Rondoni3, C. Azzimondi1, C. Comparin1, 
F. Ardizzoia1, A.D. Romagnoli1, G. Cristiano1, J. Nanni1, 
F. Zingarelli1, S. Soverini1, C. Monaldi1, S. De Santis1, E. Sabattini4,
C. Bertuzzi4, E. Boni5, G. Deleonardi5, A. Buffa6, I. Neri7, 
M. Arpinati2, F. Lanza1,3, A. Curti2, M. Cavo1,2, C. Papayannidis2

1Dipartimento di Scienze Mediche e Chirurgiche, Università di
Bologna; 2IRCCS Azienda Ospedaliero-Universitaria di Bologna, Is-
tituto di Ematologia “Seràgnoli”; 3Unità di Ematologia, Ospedale
Santa Maria delle Croci; 4Haematopathology Unit, IRCCS Azienda
Ospedaliero-Universitaria di Bologna; 5UOS Immunologia Clinica
LUM, Maggiore Hospital, AUSL Bologna; 6UOC Medicina Interna
ad Indirizzo Reumatologico, AUSL Bologna; 7Division of Dermatol-
ogy, IRCCS Azienda Ospedaliero-Universitaria di Bologna, Italy

Background. Indolent systemic mastocytosis (ISM) is charac-
terized by a broad clinical spectrum driven by activating mutations
of the KIT tyrosine kinase gene. Treatment goals for ISM include
anaphylaxis prevention, mediator-related symptom control and os-
teoporosis treatment. Recently KIT-targeting agents have been intro-
duced in clinical practice for patients with a moderate-high Total
Symptom Score (TSS≥28) assessed with the Indolent Systemic Mas-
tocytosis Symptom Assessment Form (ISM-SAF). Until now, no
clinical correlation with KITD816V allele burden (AB) and symp-
toms has been identified.

Aims. To investigate the relationship between the KITD816V AB
and the symptom burden, evaluated with the ISM-SAF.

Methods. Inclusion criteria comprised 1) diagnosis of ISM ac-
cording to WHO2022; 2) availability of KITD816V AB in bone mar-
row (BM) determined with digital droplet (dd)PCR, 3)
Mediator-related symptom burden evaluated with the ISM-SAF.
Bone mineral density (BMD) was evaluated with dual-energy x-ray
absorptiometry (DEXA). Correlation analysis was employed to as-
sess association between continuous variables.

Results. Overall, 56 patients, have been enrolled. Median age is
52.3 (IQR 45.5-59.2), 26 (46.4%) are male. Thirty-five (62.5%) pa-
tients have skin mastocytosis; osteoporosis and osteopenia affect
42.6% (23/54) and 31.5% (17/54) respectively, 14 (25.9%) show nor-
mal BMD, 11 patients (19.6%) experienced bone fractures. Median
mast cell BM infiltration is 10% (IQR 5-15), median tryptase level
25.1 ng/mL (IQR 16.4-40.8) and median KITD816V AB 0.2% (IQR
0.06-0.79, range 0.01-27.2). Median TSS is 16 (IQR 9-30); 19
(33.9%) patients present a TSS≥28. The correlation between ISM-
SAF and KITD816V AB is significant with p .05. Symptom sub-
analysis showed strong correlation between bone pain (p .017), but
not with gastro-intestinal SS, skin SS, nor neuropsychiatric symp-
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toms. TSS≥28 cut-off, was applied: group 1 (TSS<28, n=37) has a
median KITD816V AB of 0.17 (IQR 0.06-0.31) and group 2 (TSS
≥28, n=19) of 0.93 (IQR 0.16-3.49), p .003. Relationship between
KITD816V AB and bone disease was assessed. Significant difference
was detected when comparing osteopenia and osteoporosis group to
normal BMD group (p .02); no difference in fracture incidence was
observed.

Conclusions. Patient symptom burden evaluated with ISM-SAF
correlates significantly with KITD816V AB, driven mainly by bone
pain, possibly reflecting a superior bone involvement as confirmed
by inferior BMD.

Figure 1. 
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DIFFERENCES IN MUTATION PROFILE IN PATIENTS AFFECTED
BY MYELOFIBROSIS ACCORDING TO PRIMARY OR SECON-
DARY NATURE AND EARLY VS OVERT STAGES
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Myelofibrosis (MF) is a chronic myeloproliferative neoplasm
(MPN) characterized by progressive bone marrow fibrosis, ex-
tramedullary hematopoiesis, and possible transformation into acute
leukemia. The disease can appear de novo (primary MF, PMF) or be-
cause of disease progression from another MPN (secondary MF,
SMF), such as polycythemia vera (PV) or essential thrombocythemia
(ET). Among classical BCR::ABL1-negative myeloproliferative neo-
plasms, primary myelofibrosis (PMF) is the most aggressive subtype,
posing a great challenge to clinicians, in particular in cytopenic
forms. In the past decade, the molecular pathogenesis of the disease
has been deeply dissected. In particular, genomic studies have pro-
vided evidence of deregulated oncogenes in MF and other MPNs.
With the integration of targeted next-generation sequencing (NGS)
panels into clinical practice, the clinical significance of concomitant
mutations in MPNs has become clearer. The increasing use of mo-
lecular genetics for early risk stratification of patients offers the pos-
sibility of earlier intervention to prevent disease progression in
MPNs. The aim of our work is to evaluate the genomic landscape in
a large series of patients with myelofibrosis, considering whether
they are early- vs overt-stage MF, PMF or SMF. The study included
256 patients, 98 SMF vs 104 PMF and 202 overt PMF vs 54 early-
MF. The molecular landscape was studied by high-throughput se-
quencing of 77 frequently mutated genes in MPNs involved in: (1)
DNA methylation pathways, (2) chromatin modification, (3) RNA
splicing, (4) signaling pathways, (5) transcription factors, and (6)
DNA damage response/stress signaling. Median age at diagnosis was
53, 54, 53.5 and 47 years, respectively. Our results showed no dif-
ferences in the rate of driver mutations among different groups ana-
lyzed: JAK2 V617F mutation was detected in 55% of overt MF, 52%
of early, 60% of SMF, and 51% in PMF. CALR mutation was de-
tected in 23%, 20%, 23%, and 23% of patients, respectively whereas
MPL was observed in 8%, 6%, 7%, and 9%, respectively. As to the
non-driver mutations, we confirmed that both PMF and SMF have
distinct molecular landscapes. ASXL1 mutation was detected in 17%
of SMF and 32% of PMF with at least 1 HMR mutation found in
19% of SMF and 24% of PMF, 2 HMR in 2% and 12% and 3 HMR
1% and 4%, respectively. We also found that the proportion of RAS
pathway mutations in genes such as KRAS, NRAS in PMF (7%) was
higher than in SMF (2%). Increased rates of somatic mutations were
detected in overt compared to early MF, with less evidence of splic-
ing mutations (SF3B1, SRSF2, U2AF1, ZRSR2, LUC7L2) and more
in signaling pathway. In conclusion, different genomic profiles could
be detected that may help to identify different prognostic categories
and different therapeutic strategies in the future.
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POLYCYTHEMIA VERA IN PATIENTS AGED > 80 YEARS:
REAL-LIFE EXPERIENCE OF THE NPM PH NEGATIVE LATIAL
GROUP

C. Tatarelli1, M. Breccia2, M. Santopietro3, K. Paciaroni4, 
A. Di Veroli5, C. Page6, L. Maurillo6, A. Romano7, A. andriani8, 
A. Tafuri1, R. Latagliata5

1Hematology Unit, Sant’Andrea University Hospital; 2AOU. Poli-
clinico Umberto I, Università degli Studi di Roma “La Sapienza”;
3Hematology, San Camillo-Forlanini Hospital; 4Hematology, UOSD
ASL RM1; 5Hematology, Belcolle Hospital; 6Hematology, Tor Ver-
gata University, ASL Roma2; 7Hematology, IRCCS Regina Elena Na-
tional Cancer Institute, Italy

Background. Increasing life expectancy has lead to a progressive
increment in the proportion of patients (pts) with myeloproliferative
neoplasms (MPN) aged ≥ 80 years at diagnosis. However, so far, few
studies have evaluated very elderly pts with polycythemia vera (PV)

Aim. To describe the clinical features and the course of disease
in a real-life cohort of PV pts aged ≥80 years.

Methods. From 1/2000 to 12/2023, 100 consecutive pts aged ≥
80 years were diagnosed in 7 hematologic Centres and enrolled in
the retrospective and prospective databases of the Latial group for
Ph-negative MPN. Diagnosis was revised according to WHO 2022
criteria. 

Table 1. Clinical features at diagnosis.

Results. Main features at diagnosis are shown in the Table 1.
Marrow biopsy was performed in 13/89 evaluable cases (14.5%),
median JAK2 V617F allele burden was 40% (IQR 17.8-66.2). Symp-
toms at diagnosis were present in 18/86 evaluable pts (20.9%), with
pruritus accounting for 50% of cases (9/18). Arterial hypertension,
diabetes, dyslipidemia and smoke attitude were present in 69.7%,
13.1%, 32.0% and 23.1% of pts, respectively. Previous thrombotic
events were reported in 28/90 evaluable pts (38.1%). Hydroxyurea
(HU) was started in 96/100 pts, after a median time of 1 month (IQR
0.1-3.8) from diagnosis. HU was discontinued in 20/96 pts (20.8%),
mostly due to intolerance (12/20). Only 3/20 pts (15%) received Rux-
olitinib as 2nd line, while no other drug was used in 11/20 pts (55%).
Thrombotic events during follow up were reported in 10/86 evaluable
pts (11.6%), while evolution in fibrotic and blastic phase was ob-
served in 2 cases. At the last follow up, 18 pts died, 40 were lost to
FU and 42 were still alive: 60-month and 120-month cumulative
overall survival were 82.2% (95%CI 92.6-71.8) and 52.3% (95%CI
73.9-30.7), respectively Conclusion: Our data in a relatively large
real-life cohort of very elderly PV pts highlight some points of the
current clinical practice: as expected, few pts underwent marrow
biopsy at diagnosis and quite all pts received HU as frontline cytore-
ductive therapy at a short interval after diagnosis. However, respon-

sible physicians were still reluctant after HU discontinuation in pre-
scribing 2nd line treatment with ruxolitinib in this setting. The high
number of cases lost to follow-up, probably due to difficulties in
reaching hematologic Center by these aged pts, made difficult a cor-
rect evaluation of OS, which however was similar to that of general
population in the same age group.

DP143

INCIDENCE OF THROMBOTIC EVENTS PRE AND POST DIA-
GNOSIS IN JAK2 POSITIVE PATIENTS IN LATIUM FROM 
2011 TO 2018

M. De Muro1, C. Tesei2, A. Ferrari1, A. Di Veroli3, C. Santoro4, 
M. Cedrone5, B. Anaclerico5, M. Trawinska6, E. Abruzzese6, 
A.M. Rauco7, M. Santopietro16, S. Leonetti-Cescenzi4, N. Villivà8,
A. Pulsoni9, A. Romano10, A. Spadea10, E. Rossi11, V. De Stefano11,
L. Petriccione1, L. Rigacci12, A. D’addosio13, L. Maurillo14, 
R. Latagliata3, M. Breccia4, A. Andriani15

1Department of Hematology, Fabrizio Spaziani Hospital; 2Hematol-
ogy Department of Biomedicine and Prevention, University of Tor
Vergata; 3Department of Hematology, Belcolle Hospital; 4Depart-
ment of Cellular Biotechnology and Hematology, University of Rome
“La Sapienza”; 5Department of Hematology, S. Giovanni Addolorata
Hospital; 6Department of Hematology S. Eugenio Hospital; 7Depart-
ment of Oncology San Camillo De Lellis Hospital; 8UOSD of Hema-
tology, ASL Roma1; 9Hematology Unit, Santa Maria Goretti
Hospital; 10Department of Hematology, Regina Elena National Can-
cer Institute; 11Department of Hematology, Università Cattolica del
Sacro Cuore, Agostino Gemelli University Hospital; 12Department
of Hematology, Stem Cell Transplantation, Campus Bio-Medico Uni-
versity Hospital; 13Department of Hematology, Fatebenefratelli Villa
S. Pietro Hospital; 14Department of Hematology, University “Tor
Vergata”; 15Department of Internal Medicine, Villa Betania Hospital;
16Department of Hematology San Camillo Hospital, Italy

Background. Polycythemia Vera (PV) and Essenthial Thrombo-
cythemia (ET) are a Ph negative Chronic Myeloproliferative Neo-
plasms (Ph-MPNs) which features are dominated, respectively, by
erythrocytosis and thrombocytosis and a consequent high risk of
thrombotic events and transformation to myelofibrosis or acute
myeloid leukaemia. In the present report, we evaluated the incidence
of thrombotic events in ET and PV patients before and after the di-
agnosis received in the hematologic center in the Latium region (ap-
proximately six milions of residents) across a 9-year retrospective
observation.

Method. The present analysis was conducted in 15 centers (aca-
demic/ community-based hospitals), collecting data at onset in all
newly diagnosed ET and PV patients aged >18 years from January
2011 to December 2018. The diagnosis of ET and PV was made ac-
cording to 2008 WHO and revised 2016 WHO criteria.

Results. In the 9-year period of observation, 1389 adults received
a new diagnosis of ET (62%) and PV (38%). JAK-2 mutation was
tested in 1314 patients (94.6%): Of them, 1057 patients resulted
JAK-2 positive: 527 (48.9%) were males, and 530 (51.1%) females.
Median age at diagnosis was 64 years (+/- 14.72). The mean follow-
up was 44.0+/-28.3 months. 268/1314 patients (20.4%) developed a
thrombotic episode prior to diagnosis: the incidence was 21.4% in
JAK-2 positive patients versus 16.3% in JAK2 negative patients.
Splanchnic thrombosis was 4% in JAK-2 positive versus 0% in JAK2
negative patients. Fifty-seven patients (4.3%) developed post-diag-
nosis thrombosis with an incidence of about 4% in both groups. In
13 patients (22.8%) a recurrence of thrombotic events was detected,
although all the patients assumed oral anticoagulant therapy: of them,
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11 were JAK-2 positive patients. Patient features are summarized in
the Table 1.

Conclusion. The results, even if limited by its retrospective na-
ture, showed that 20.4% of patients had a thrombotic event before
the PV/ET diagnosis, while only 4% had thrombosis post-diagnosis
although all patients assumed antiplatelet therapy. The recurrence of
thrombosis in JAK2 positive patients suggested that more aggressive
anticoagulant/antiaggregant prophylactic therapy should be taken
into account in this setting of patients.

Table 1. 

DP144

TRIPLE A MODEL GLOBALLY RECAPITULATES ADVERSE 
OUTCOMES IN ESSENTIAL THROMBOCYTHEMIA

L. Tosoni1, G. Morelli1, M. E. Zannier1, D. Lazzarotto1, C. Filì1, 
E. Simeone1, G. Battaglia1, C. Callegari1, M. Fanin1, D. Damiani1,2,
R. Fanin1,2, M. Tiribelli1,2

1Clinica Ematologica-Centro trapianti e Terapie Cellulari, Azienda
Sanitaria Universitaria Friuli Centrale; 2Dipartimento di Medicina,
Università degli Studi di Udine, Italy

Background. Essential thrombocythemia (ET) course may be
adversely affected by vascular events (thrombosis and hemorrhages)
occurrence, progression to myelofibrosis (MF) or acute myeloid
leukemia (AML). IPSET-t and r-IPSET-t scores estimate thrombosis
probability in ET patients (pts), and guide treatment. Recently, “triple
A” (AAA) model - based on Age, Absolute neutrophil count (ANC)
and Absolute lymphocyte count (ALC) at first referral (FR)-emerged
as a novel survival model for ET. Age (4 pts > 70, 2 pts 50-70), ANC
(1 pt >8x109/L), ALC (1 pts <1.7x109/L) define the AAA risk as low
(L, 0-1 pt), intermediate-1 (Int-1, 2-3 pts), intermediate-2 (Int-2, 4
pts), and high (H, 5-6 pts). Aim of the study was to apply AAA model
in our ET cohort to test its role in predicting main adverse outcomes.

Methods. We analyzed 362 ET pts diagnosed from 1984 to 2024
at the Division of Hematology of Udine. Overall survival (OS) and
event-free survival (EFS; including thrombosis, major bleeding, MF
or AML progression) were estimated from diagnosis to first event/last
contact using Kaplan-Meier method. Cox regression was used to
evaluate outcome predictors in univariable analysis, in terms of haz-
ard ratio (HR).

Results. Of 362 evaluable pts (55% females), median age at FR
was 58 yrs and median follow up was 10 yrs. Molecular status was
JAK+ in 227 (63%), CALR+ in 77 (21%), MPL+ in 14 (4%), TN in
33 (9%), and unknown in 10 (3%). Overall, 43 (12%) thrombosis,
19 (5%) major bleedings, 38 (11%) MF/AML progressions, and 49

(14%) deaths occurred during follow up. AAA risk was computable
in 309 (85%) pts: 35 (11%) H, 50 (16%) int-2, 138 (45%) int-1, 86
(28%) L risk. AAA risk associated with different vascular events rates
(p<0.001; Figure 1A) with H, Int-2 and Int-1 pts having HR of 10.9
(p<0.001), 2.9 (p=0.074) and 2.0 (p=0.104) compared to L risk pts,
respectively. Hence, EFS was statistically different among AAA risk
classes (p<0.001, Figure 1B) with 10 yrs EFS of 90% (IC95: 84-98),
83% (IC95: 75-91), 76% (IC95: 59-99), 43% (IC95: 25-74) in L, Int-
1, Int-2 and H risk pts, respectively.

Conclusions. The AAA model is a new easy tool that may flank
the classical IPSET-t and rIPSET-t systems for ET risk evaluation.
In our study, AAA model proved able to predict not only OS, but also
to globally foresee ET-associated adverse outcomes. In summary, we
propose AAA model to identify high risk ET pts at FR.

Figure 1. 
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RETINAL VESSEL ANALYSIS AND MICROVASCULAR ABNOR-
MALITIES IN PATIENTS WITH PH-NEGATIVE CHRONIC MYELO-
PROLIFERATIVE NEOPLASMS

R. Leanza1, A.M. Roszkowska2, E. Aragona3, L. Gargiulo2, 
A. Alibrandi4, A. Arrigo3, A. Bottaro1, P. Barone1, S. Russo1, 
S. Caserta1, F. Stagno,1 A. Allegra1

1Hematology Unit, Department of Human Pathology in Adulthood
and Childhood “Gaetano Barresi”, University of Messina; 2Oph-
thalmology Unit, Department of Biomedical Sciences, University of
Messina; 3IRCCS San Raffaele Scientific Institute; 4Unit of Statistical
and Mathematical Sciences, Department of Economics, University
of Messina, Italy

Ph-negative chronic myeloproliferative neoplasms (MPNs) rep-
resent a group of clonal hematopoietic disorders characterized by an
increased risk of thrombotic complications. In MPNs thrombosis can
occur either from the very early stages of the disease or may also
complicate the course of the follow-up. Therefore, there is a current
need in identifying useful prognostic biomarkers of thrombotic risk.

 

Characteristic N Overall 
N = 1389 

Jak2- 
N = 259 (19%) 

Jak2+ 
N = 1130 (81%) Missing 

Gender 1314     
M/F  645/ 669 118/139 527/ 530  

Age to diagnosis, yrs (mean±±SD)  64.3±4.8 64.0±15.1 64.3±14.72)  
Thrombosis pre diagnosis 1314     

No/Yes  
1046/268 

(yes 
20.4%) 

215/42 
(yes 20.4%) 

813/226 
(21.4%) 18 

Thrombosis 
Pre diagnosis 

80 
avaible     

Superficial  3/80 1/15 (6.7%) 2/65 (3.1%)  
Deep  17/80 3/15 (20.0%) 14/65 (22.0%)  

Splachnic  4/80 0/15 (0%) 4/65 (6.2%)  
Arterial  56/80 11/15 (73.0%) 45/65 (69.0%)  

Thrombosis post diagnosis 1314     

No /Yes  1257/57 
 245/12 (yes 4%) 1012/45 

(yes 4%)  

Thrombosis type 9     
Deep  5 / 9 (56%) 1 / 1 (100%) 4 / 8 (50%)  

Thrombosis relapse 
Patients in TAO 13  2 (4.8%) 11 (4.9%)  

Thrombosis type      
Deep   1 (50.0%) 4 (36.4%)  

Arterial   0 (0.0%) 4 (36.4%)  
Unknown   1 (50.0%) 3 (27.2%)  
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Previous studies have highlighted that the vessels of the retina may
offer the opportunity to visualize in vivo the damage to the micro-
circulation and have demonstrated a direct correlation between the
calibers of the retinal vessels and the cardiovascular risk (Bakhoum
CY,2023; Azanan MS,2020). Therefore, we hypothesized that
through investigating in patients with MPNs the retinal vessels it
could be possible to visualize in vivo the damage to the microcircu-
lation and might be also possible a stratification of the thrombotic
risk. In this view, we studied 40 patients affected by different MPNs
to verify the investigating hypothesis (18 ET, 15 PV, 7 PM). Clinical
and molecular features will be further depicted and a group compa-
rable in age and sex was used. Patients underwent ophthalmological
examination, using non-invasive imaging techniques (structural OCT
images and OCTA scans), in order to analyze the retinal vasculariza-
tion. The arteriole/venule ratio (AVR) was calculated as an index of
arteriolar narrowing, where a smaller AVR indicates greater narrow-
ing. The relative risk of stroke increased as the arteriole/venular ratio
decreased. Retinal changes such as vascular density (VD) and vas-
cular tortuosity (VT), the intraocular pressure (IOP), the foveal avas-
cular zone (FAZ) were correlated with blood parameters and MPNs’
driver mutations. Our results demonstrated how retinal imaging
showed major and significant changes in the microcirculation, with
a significant reduced VD of the deep capillary plexus (DCP,
p<0.0001) but not SCP (p=0.07) as compared to normal controls and
a significant increase in VT of both DCP and SCP (p<0.0001, respec-
tively). The FAZ revealed a reduction in size (p<0.0001) and a sta-
tistically significant correlation was found between red cells and IOP
of both eyes (p<0.01). These findings obtained on vessel retinal
changes, although preliminary and restricted to a small cohort of pa-
tients, if further confirmed on a larger cohort, might allow to consider
the study of retinal circulation as a useful biomarker of thrombotic
risk in MPNs.

Table 1. 

DP146

RETROSPECTIVE ANALYSIS OF THE RELATIONSHIP BET-
WEEN TRANSFUSION INDEPENDENCE AND BONE MARROW
FIBROSIS REDUCTION IN PATIENTS WITH MYELOFIBROSIS
TREATED WITH PACRITINIB VERSUS RUXOLITINIB

A. Lucchesi1, S. Oh2, J. Shammo3, V. Gupta4, M Mcmullin5, P. Bose6,
R. Mesa7, S. Buckley8, P. Suthar8, K. Roman-Torres8, J. Mascarenhas9,
F. Ferrer Marin10

1Hematology Unit, IRCCS Istituto Romagnolo per lo Studio dei Tu-
mori (IRST) “Dino Amadori”; 2Division of Hematology, Department
of Medicine, Washington University School of Medicine; 3Feinberg
School of Medicine, Northwestern University; 4Princess Margaret
Cancer Centre, University of Toronto; 5Queen’s University Belfast;
6The University of Texas MD Anderson Cancer Center; 7Atrium
Health Wake Forest Baptist Comprehensive Cancer Center; 8Sobi,
Inc; 9Department of Medicine, Division of Hematology and Medical

Oncology, Icahn School of Medicine at Mount Sinai; 10Hematology
Department, Hospital Morales Meseguer, Centro de Investigación
Biomédica en Red de Enfermedades Raras, Universidad Católica
San Antonio de Murcia, Italy

Background. Pacritinib is a JAK1-sparing JAK2/IRAK1
/ACVR1 inhibitor for treatment of myelofibrosis (MF). Pacritinib
improves spleen volume, symptoms and is associated with anemia
benefit in MF patients. In vivo studies have shown that dual
JAK2/IRAK1 inhibition is associated with improvement in cytope-
nias and bone marrow reticulin fibrosis (BMF) in an inflammation-
driven murine MF model (Cuenca-Zamora, et al. EHA 2023;
P987/P990). We retrospectively analyzed the relationship between
achieving transfusion independence (TI) and reduction in BMF in
MF patients treated with pacritinib 200mg twice daily (BID) vs rux-
olitinib on the phase 3 PERSIST-2 study.

Methods. PERSIST-2 (NCT02055781) enrolled patients with
platelet counts ≤100 x 109/L. This analysis focused on pacritinib and
on patients who received ruxolitinib as best available therapy who
enrolled ≥12 weeks prior to study termination and required red blood
cell (RBC) transfusions at baseline. The proportion of patients who
achieved TI-response (TI-R, any 12-week interval with no RBC
transfusions) was ascertained for pacritinib vs RUX. The proportion
of patients with BMF reduction (≥1 grade decrease in BMF from
baseline at week 24) was reported among patients on pacritinib
achieving TI-R vs non-responders (NR).

Results. The analysis included 41 patients on pacritinib and 18
on ruxolitinib. Baseline characteristics were similar between the
groups. A significantly greater proportion of patients treated with pa-
critinib vs ruxolitinib achieved TI through week 24: 37% vs 6%,
P=0.023. Similarly, a greater percentage achieved a 50% reduction
in RBC transfusions over any 12 weeks (49% vs 6%, P=0.001).
Paired bone marrow assessments at baseline and week 24 were avail-
able for 18/41 of patients on pacritinib, of whom 44% (8/18)
achieved TI-R on study. The proportion of patients who experienced
BMF reduction (≥1 grade at any point) was significantly greater
among TI-R (62.5%, n=5/8) compared to TI-NR (10%, n=1/10) on
pacritinib (P=0.043, Figure 1).

Conclusions. In this analysis TI-R on pacritinib was associated
with BMF improvement. Although the sample size is small, this con-
trasts with previous data suggesting there is no correlation between
BMF reduction and TI-R in other JAK1/2 inhibitors. Further studies
are warranted to confirm the results of this analysis.

© American Society of Hematology (2023). Reused with permis-
sion.

Figure 1. 
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ASSOCIATION OF HYPOMETILATING AGENTS (HMA) + VENE-
TOCLAX (VEN) IN THE TREATMENT OF SECONDARY AML
EVOLVED FROM CHRONIC MYELOMONOCYTIC LEUKEMIA

R. Latagliata1, F. Cavalca2, B. Cambò3, A. L. Piccioni4, L. Rizzo5, 
M. Bonifacio6, A. Poloni7, G. Binotto8, M. Delfina9, A. Iurlo10, 
S. Fenu4, M. Riva5, M. Crugnola3, E. Elli2, F. Onida11

1Hematology Unit-Belcolle Hospital; 2Hematology Division and
Marrow Transplantation Unit, Foundation IRCCS San Gerardo dei
Tintori; 3Hematology Unit-Azienda Ospedaliero-Universitaria di
Parma; 4Haematology and Stem Cell Transplant, St. Giovanni Ad-
dolorata Hospital; 5Department of Hematology, Oncology and Mo-
lecular Medicine, Niguarda Hospital; 6Department of Engineering
for Innovation Medicine, Section of Innovation Biomedicine, Hema-
tology Area, University of Verona; 7Hematology, AOU Marche - Po-
litecnic University Marche; 8Department of Medicine, Hematology
and Clinical Immunology, University of Padua; 9Hematology Unit,
University of Siena, Azienda Ospedaliero-Universitaria Senese;
10Foundation IRCCS Ca’ Granda, Ospedale Maggiore Policlinico;
11Hematology and Hematopoietic Cell Transplantation Unit, ASST
Fatebenefratelli-Sacco, University of Milan, Italy

Background. Prognosis of patients with secondary acute myel-
ogenous leukemia (sAML) evolved from Chronic Myelomonocytic
Leukemia (CMML) is still very poor, with an overall survival (OS)
generally not exceeding 3 months. While the association of hy-
pomethylating agents (HMA) and venetoclax (VEN) is widely used
in de novo AML not eligible for intensive chemotherapy, very few
data are available in patients (pts) affected by sAML from CMML.

Methods. Data of 15 pts with sAML from CMML treated front-
line with HMA+VEN in 11 hematologic Centres in Italy outside clin-
ical trials from 12/2020 to 12/2023 were retrospectively collected
and analysed. Composite overall response rate [ORR; complete re-
mission (CR) + CR with incomplete hematologic recovery (iCR) +
partial remission (PR) + hematologic improvement (HI)], duration
of response and overall survival (OS) were assessed. 

Table 1. Clinical features at AML evolution and type of treatment.

Results. At initial diagnosis, 6 pts had a proliferative-CMML and
9 a dysplastic-CMML. Median interval from initial CMML diagnosis
to sAML evolution was 24.1 months [interquartile range (IQR) 11.8–
39.9]. Baseline characteristics at evolution in sAML are reported in
the Table 1: 4/9 pts (44%) with an evaluable NGS had ASXL1 mu-
tations. Pts were treated for a median of 2 courses (range 1 - 18):
HMA were administered at standard dosage, VEN daily doses in the
1st cycle are reported in the Table 1. Twelve 12 pts (80%) had at least
one hematologic toxicity of grade 3-4: in particular, severe neutrope-
nia (PMN<0.5 x 109/l) was reported in 10 pts (67%). Eight pts
(53.3%) had at least one infective episode during the treatment: pul-
monary infections were reported in 4 pts (26.7%). Different re-
sponses to treatment are shown in the Table 1: the ORR was 66.7%,
with a median response duration of 8.9 months (95%CI 1.7-37). At
the last follow-up, 10 pts (66.7%) died and 5 (33.3%) were alive.
Median OS from AML evolution of the whole cohort was 8.0 months
(95%CI 0.1-15.6): pts with any response to HMA+VEN had a longer
OS compared to pts with progressive/stable disease [11.5 (95%CI
3.5–19.6) versus 3.7 (95%CI 2.5–4.8) months, respectively
(p=0.038)]. 

Conclusions. Present data on our small real-life cohort of pts
with sAML from CMML suggest that HMA + VEN combination
could offer a chance also in this rare and dismal condition, with an
ORR exceeding 50%: however, toxicities were severe and OS still
short. Further studies to analyse factors predicting better response as
well as new approaches are thus warranted
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Anemias and myelodysplastic syndromes
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CLINICAL PREDICTORS OF RESPONSE TO LUSPATERCEPT IN
REAL WORLD COHORT OF MDS-RS PATIENTS

A. Consagra1, L. Lanino2, N.H. Al Ali3, L.E. Aguirre4, Z. Xie3, 
O. Chan3, G. andreossi1, L. Rigodanza1, A. Sanna6, M.G. Raddi1, 
A.R. Walker7, A.T. Kuykendall3, J. Lancet3, E. Padron3, 
D.A Sallman3, F. Restuccia7, A. Perego8, M. Ubezio9, B. Fattizzo10,
M. Riva11, A. Campagna3, M.G. Della Porta2, R.S. Komrokji3,
V. Santini1

1MDS UNIT, DMSC, Azienda Ospedaliero-Universitaria Careggi &
University of Florence; 2Humanitas Clinical and Research Center,
IRCCS; 3Department of Malignant Hematology, Moffitt Cancer Cen-
ter; 4Dana-Farber Cancer Institute; 5H. Lee Moffitt Cancer Institute
& Research Institute; 6Hematology, AOU Careggi; 7Presidio Os-
pedaliero, Pescara; 8Ospedale San Gerardo, ASS; 9Humanitas Clin-
ical and Research Center, IRCCS; 10Department of Oncology and
Onco-hematology, FONDAZIONE IRCCS CA’ GRANDA OS-
PEDALE MAGGIORE POLICLINICO; 11Department of Hematol-
ogy, ASST Grande Ospedale Metropolitano Niguarda Cancer Center,
Italy

Introduction. Luspatercept (luspa) is a first-in-class erythroid-
maturation agent approved for red blood cells transfusion dependent
(RBC-TD) lower risk myelodysplastic syndrome (LR-MDS) with
ring sideroblasts (RS) based on MEDALIST clinical trial. Real world
data (RWD) were recently published and lower transfusion burden
(TB) seems to correlate with higher response to this agent.

Aims and Methods. We aimed to explore morphological predic-
tors of response evaluating a large cohort of 331 patients (pts) treated
with luspa, collected from Fondazione Italiana Sindromi Mielodis-
plastiche (FISiM) and from Moffitt Cancer Center (MCC) . Baseline
morphologic bone marrow (BM) data were defined as the closest one
prior to first dose of drug. Baseline RBC TB was defined as: non-
transfusion dependent (NTD) (0 units in 8 weeks prior luspa), low
TB (LTB) (1-5/8 weeks) and high TB (HTB) (≥ 6/8 weeks). Hema-
tological improvement (HI) was defined as (i) objective Hgb increase
of > 1.5 g/dl in NTD, and (ii) RBC-TI with Hgb increase of 1.5 g/dl,
or RBC-TI without Hgb 1.5 g/dl increase, or >50% reduction in RBC
TB among RBC-TD. The median percentage of myeloblasts and RS
were 1% and 30%. Among 179 cases with available BM biopsy,
74.3% were hypercellular, 3.4% were hypo, and 22.3% were normo
(age-adjusted cellularity).

Results. A total of 166 patients (50.2%) obtained a response: Hgb
increase of > 1.5 g/dl in NTD, or similar increase with RBC-TI in
RBC-TD pts, accounting for 23.9% of pts. Additionally, 16.6% of
pts achieved RBC-TI without Hgb increase > 1.5 g/dl, while 9.7%
exhibited reduced TB. Response rate (ORR) was higher in NTD and
LTB pts (p<0.001): 81% (17/21) of NTD pts achieved a HI, while in
LTB pts, 32.5% achieved RBC-TI with increase in Hgb > 1.5 g/dl,
17.5% achieved RBC-TI, and 7.1% achieved TB reduction. For HTB
pts, the ORR was 41.8% (77/184): 11.4% increase in Hgb > 1.5 g/dl
plus RBC-TI, 17.9% RBC-TI, and 12.5% reduction in TB. Median
percentage of RS was similar in responders and non-responders
(p=.181) and was not predictive of response. Pts with hypercellular
BM had higher response to luspa compared with the hypo- and nor-
mocellular groups (p=.005, OR1.5, CI 0.27-8.48).

Discussion. Our study is the largest RWD in luspa treated MDS-
RS patients. We demonstrate ORR consistent with data previously
published. Low baseline RBC-TB and BM hypercellularity correlates
with higher response rates.
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EXPLORING THE IMPACT OF VENETOCLAX AND AZACYTI-
DINE ON APOPTOSIS AND PHOSPHOLIPASES C IN
MYELODYSPLASTIC NEOPLASMS (MDS)

I. Casalin1a, E. Ceneri1, A. De Stefano1, A. Cappellini1, L. Manzoli1,
S. Ratti1, L. Cocco1, A. Curti2, M. Cavo2, L. Zannoni2, M. Fogli2, 
G. Cristiano2, S. Parisi2, S. Paolini2, C. Finelli2, M.Y. Follo1

1Department of Biomedical and Neuromotor Sciences, Cellular Sig-
nalling Laboratory, University of Bologna; 2IRCCS Azienda Os-
pedaliero-Universitaria di Bologna- Istituto di Ematologia
“Seràgnoli”, Italy

The combined administration of Azacytidine (AZA) and Vene-
toclax (VEN) is effective in MDS (Bazinet A et al, Curr Treat Options
Oncol, 2022). Phospholipases C (PLCs) and their associated path-
ways, which target BCL-2, influence MDS therapy response (Mon-
giorgi S et al, Clinical Epigenetics, 2023). Therefore, this study
aimed to study AZA/AZA+VEN impact on higher-risk MDS patients
and hematopoietic cell lines, focusing on PLC-related pathways and
apoptotic markers. Higher-risk MDS (IPSS-R intermediate, high or
very high) (Greenberg et al, Blood, 2012) were collected at baseline
and during therapy at the Institute of Hematology “L e A Seràgnoli”,
Bologna, Italy. 6/10 patients were treated with AZA alone (75
mg/m2/day for 7 days), while 4/10 received AZA combined with
VEN (400 mg/day on days 1-14). AZA Responders (R, achieving
Complete Remission (CR) or any Hematologic Improvement (HI),
4/6), showed reduced BCL-2 levels and increased BAX (BCL-2-as-
sociated X) expression within the first 6 cycles, while Non-Respon-
ders (NR, showing SD, 2/6) exhibited increased BCL-2 and
decreased BAX levels. All 4 patients treated with AZA+VEN exhib-
ited a rapid hematological response (CR or HI) and an early upreg-
ulation of BCL-2 and BAX, followed by decreased expression of
these apoptotic genes in later cycles. Notably, one CR patient treated
with AZA+VEN, later progressing to AML, showed increased BCL-
2 expression shortly before AML evolution, with no significant
changes in BAX levels. THP-1 cells underwent treatment with AZA,
VEN, or AZA+VEN for 72h. Flow cytometry analysis revealed a
rapid and strong increase in apoptotic cell death post AZA+VEN
treatment, confirmed by annexin V staining, and alterations in pro-
apoptotic (BCL-2 decrease) and anti-apoptotic markers (BAX, BIM,
BAK-1 and PUMA increase). Moreover, AZA+VEN increased G0-
G1 cell cycle phase at 24h, while at 72h, both AZA and AZA+VEN
induced a significant decrease of G0/G1 and an increase in S phase.
Even PLCβ1 and cyclinD3 exhibited an increase after AZA, while
AZA+VEN positively influenced myeloid differentiation markers
expression, particularly enhancing CD11 and CD14 expression.nAll
in all, our results, that must be validated in a larger number of MDS
patients and other leukemic cell lines, confirm that PLCβ1 and cy-
clinD3 are involved in cell cycle of leukemic cells and that apoptotic
molecules, possibly regulated by inositides and inositide-related
pathways, may be associated with AZA+VEN response/resistance.
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CANCER CELLS ADHERENCE TO MESENCHYMAL STROMAL
CELLS: A NEW MECHANISM OF HEMATOPOIETIC DIFFEREN-
TIATION FOR ACUTE MYELOID LEUKEMIA AND MYELODY-
SPLASTIC NEOPLASMS?

E. Ceneri1, I. Casalin1, A. De Stefano1, A. Cappellini1, L. Manzoli1,
S. Ratti1, L. Cocco1, A. Curti2, M. Cavo2, L. Zannoni2, M. Fogli2, 
G. Cristiano2, S. Parisi2, S. Paolini2, C. Finelli2, M.Y. Follo1

1Department of Biomedical and Neuromotor Sciences, Cellular Sig-
nalling Laboratory, University of Bologna; 2IRCCS Azienda Os-
pedaliero-Universitaria di Bologna- Istituto di Ematologia
“Seràgnoli”, Italy

The bone marrow microenvironment plays a pivotal role in
myelodysplastic neoplasms (MDS), and mesenchymal stromal cells
(MSCs) are believed to regulate hematopoietic cell behavior, poten-
tially affecting MDS leukemic progression.

To further analyze the influence of MSCs on MDS/AML, we set
up direct contact co-cultures using MSCs obtained from different
sources (HS-5 cell line and dental pulp-derived MSCs) and
hematopoietic cells (both cell lines and primary samples). Cellular
behavior was assessed via microscopic examination, while cytoflu-
orimetric analyses evaluated CD11b expression. Analyses were car-
ried out in suspension cells and in cells adherent to MSCs, using
CD73 and CD44 markers to distinguish adherent cell populations.
Co-cultures exploiting MDS cells and MDS-MSCs from at least 10
higher risk MDS samples (firstly divided into CD11b+/-) are under
analysis, as well as co-cultures between mononuclear cells (MNCs)
isolated from healthy buffy coats and diseased MSCs. Our findings
show that MSCs stimulate hematopoietic cell adhesion and induce
cells to divide in two sub-populations: suspended and adherent to
MSCs. This behavior was most pronounced in KG-1 cells, while
THP-1 cells showed intermediate adhesion and MV-4-11 cells ex-
hibited minimal attachment. Interestingly, cytofluorimetric analyses
revealed a progressive increase in CD11b expression on THP-1 cells
over time (14h, 24h, 48h after co-culture), suggesting that MSCs may
affect myeloid differentiation. This hypothesis is further supported
by the highest level of adherence to MSCs of undifferentiated (100%
CD34+ at baseline) KG-1 cells and the lowest one of MV-4-11 cells
(60% CD11b+ at baseline), but also by the observation that THP-1
cells already induced to macrophage differentiation by phorbol
myristate acetate (PMA) were less adherent to MSCs. Even our on-
going analyses on CD11b+/- MDS samples, before and after Azaci-
tidine treatment, are showing that the MDS-MSCs interactions are
important in MDS/AML. Additionally, our transwell experiments are
providing insights into the significance of direct cell contact in this
molecular mechanism. All in all, our findings may further elucidate
the effect of MSCs on MDS during myeloid differentiation or
leukemic progression, possibly leading to novel therapeutic strategies
targeting the bone marrow microenvironment in MDS.
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CLINICAL HETEROGENEITY AND OUTCOME OF ACQUIRED
PURE RED CELL APLASIA (PRCA): A MULTICENTER
INTERNATIONAL STUDY

F. Versino1,2, M. Michel3, S. Payan4, O. Racchi5, M.T. Lupo-
Stanghellini6, S. Giammarco7, M. Argüello Marina8, M Memoli9, 
A. Glenthoj10, G. Merati11, M. Hemmer3, M. Napolitano12, 
M. Jiménez Jambrina4, F. A. Brioschi13, A. Palma14, 
T. Jose Gonzalez-Lopez15, M. Bortolotti1, W. Barcellini1, B. Fattizzo1,2

1Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico;
2University of Milan; 3Henri Mondor University Hospital; 4Virgen
del Rocío University Hospital; 5Villa Scassi Hospital; 6San Raffaele
Hospital; 7Policlinico Gemelli Hospital; 8Príncipe de Asturias Uni-
versity Hospital; 9University of Naples Federico II; 10Copenhagen
University Hospital; 11Hospital Alessandro Manzoni; 12University of
Palermo and Policlinico Paolo Giaccone; 13San Gerardo Hospital;
14Juan Ramón Jiménez Hospital; 15Hospital Universitario de Burgos

PRCA is characterized by severe reticulocytopenic isolated ane-
mia and significant depletion of bone marrow erythroid precursors
(BM). Acquired PRCA can be idiopathic or secondary to different
conditions. Due to its rarity and the absence of clinical-trials, guide-
lines on the management of PRCA are lacking. We conducted an in-
ternational multicenter study including 43 patients with acquired
PRCA from 13 European Centers. Clinical and laboratory features
at diagnosis, therapy lines and responses (complete: Hb > 12g/dL,
partial: transfusion independence) were retrospectively collected. As
shown in Table 1, 60 % of patients had a secondary PRCA due to au-
toimmune diseases (23%), thymoma (21%) or lymphoproliferative
disorders (14%), and 1 associated PVB19 infection.

Table 1. 

BM evaluation showed erythroid aplasia and, in 51% of patients,
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a lymphoid infiltrate (median of infiltration 19%, 6-91) with a pre-
dominant T-cell phenotype in 54% of cases. At diagnosis all patients
had a severe reticulocytopenic anemia (median Hb 5.7, 3.5-9.6),
serum erythropoietin was increased in most subjects, and 4 had pos-
itive direct antiglobulin test, without signs of hemolysis. Median
number of therapies was 3 (0-6); 81% of patients underwent steroid
therapy, with 59% overall response. Cyclosporine (CsA), used in
72% of patients, induced a response in 75%, complete in 59%; 13%
of patients experienced dose reduction or withdrawal due to toxicity.
Eight out of 9 patients with concomitant thymoma underwent
thymectomy and 2 received thymus irradiation, without response.
Further lines included mTOR inhibitors (6 patients, 4 responding),
rituximab, cyclophosphamide, rEPO, anti-thymocyte globulin and
anti-IL6. One patient died after an ineffective allogeneic transplant.
NGS analysis, available in 11 patients (23%), showed a single so-
matic mutation in 4, and multiple mutations in 1. No clear predictors
of response to immunosuppressive therapy emerged except for a
higher T-cell infiltrate in the BM of subjects responding to cy-
closporine. At last follow up 21% of patients had died, mostly due
to infection (67%). Mortality was associated with a diagnosis of sec-
ondary PRCA (94 vs 69%, p=0.05). Our data suggest that PRCA usu-
ally presents in patients with severe transfusion-dependent anemia
and an associated condition in 2/3 of cases. Immunosuppression,
mainly with cyclosporine, is effective in >70% of patients; however,
toxicity and underlying disease are associated with a non-negligible
mortality rate.
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SERUM BIOMARKERS AS PREDICTORS OF RESPONSE TO
SUTIMLIMAB IN COLD AGGLUTININ DISEASE (CAD): 
A POST-HOC ANALYSIS OF PHASE 3 CARDINAL AND 
CADENZA STUDY DATA

W. Barcellini1, C. M. Broome2, B. Jilma3, Y. Ueda4, J.M.I. Vos5, 
S. D’sa6, U. Khan7, R. Yoo8, M. Wardęcki9, A. Röth10

1Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico;
2Division of Hematology, MedStar Georgetown University Hospital;
3Department of Clinical Pharmacology, Medical University of Vi-
enna; 4Osaka University Graduate School of Medicine; 5Department
of Hematology, Amsterdam UMC, University of Amsterdam & San-
quin; 6UCLH Centre for Waldenström’s Macroglobulinemia and Re-
lated Conditions, University College London Hospitals NHS
Foundation Trust; 7Sanofi, San Diego; 8Sanofi, Cambridge; 9Sanofi,
Warsaw; 10Department of Hematology and Stem Cell Transplanta-
tion, West German Cancer Center, University Hospital Essen, Uni-
versity of Duisburg-Essen, Italy

Background and Aim. Sutimlimab (SUT) is a C1s inhibitor ap-
proved for cold agglutinin disease (CAD). This study assessed if
baseline serum markers are associated with response, as defined by
the primary endpoints of the Phase 3 CARDINAL and CADENZA
studies.

Methods. All patients who received SUT during Part A (26
weeks) of the CARDINAL (n=22) and CADENZA (n=19) trials were
included in this combined analysis. Serum markers collected at base-
line were evaluated for predicting responder status. For a patient to
be a responder in the CARDINAL trial, a hemoglobin (Hb) increase
≥2.0 g/dL from baseline at the treatment assessment timepoint (TAT;
defined as the mean value from Weeks 23, 25, and 26) or Hb level
≥12.0 g/dL at TAT was required. For the CADENZA trial, a Hb in-
crease ≥1.5 g/dL from baseline at TAT was required. Other manda-
tory conditions for responder status were: no blood transfusion from
Week 5 through Week 26, and no treatment for CAD except as per
protocol. Descriptive statistics, frequency, or percentage were used

to analyze outcomes.
Results. Of the 41 patients, 29(70.7%) were classified as respon-

ders (n=13 CARDINAL; n=16 CADENZA). The mean age (standard
deviation [SD]) of responders (67.0 [9.9] years) was significantly
lower than non-responders (74.3 [7.3] years; p-value=0.0262). No
significant differences were noted for ethnicity, race, sex, geographic
location, or body mass index. The median (range) reticulocyte count
in responders (164.9 [28–301] 109/L) was significantly higher at
baseline than in non-responders (102.0 [4–185] 109/L; p-
value=0.0055). Significant differences in the median (range) reticu-
locyte index (semi-quantitative index of the adequacy of bone
marrow response to anemia) between responders (4.7 [1–9]) and non-
responders (2.6 [1–5]; p-value=0.0091) were also observed. Lower
levels of median (range) IgM antibodies were noted in responders
(2.37 [0.5–22.4 g/L]) compared with non-responders (6.22 [1.2–12.4]
g/L; p-value=0.0080); upper limit of normal for IgM was 3.0 g/L.
No significant differences in bilirubin, C4, CAD titer, erythropoietin,
ferritin, Functional Assessment of Chronic Illness Therapy-Fatigue,
haptoglobin, hemoglobin, lactate dehydrogenase, or total iron-bind-
ing capacity were noted at baseline between responders and non-re-
sponders.

Conclusion. Predictive serum biomarkers for SUT response in
patients with CAD may exist (such as reticulocyte count, reticulocyte
index and IgM levels) and should be explored further.
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IMPROVEMENTS IN HEALTH-RELATED QUALITY OF LIFE
AFTER EXAGAMGLOGENE AUTOTEMCEL IN PATIENTS 
WITH TRANSFUSION-DEPENDENT BETA-THALASSEMIA 
AND SEVERE SICKLE CELL DISEASE

F. Locatelli1, A.M. Li2, A. Sharma3, M. Marpara4, J. De La Fuente5,
P. Lang6, S. Corbacioglu7, D. Wall8, P. Kohli9, S. Zhang9, L. Zhang9,
S. Imren9, N. Li9, T. Liu9, J. Rubin9, D. Shi9, W. Hobbs9, S. Grupp10,
H. Frangoul11

1IRCCS, Ospedale Pediatrico Bambino Gesù Rome, Catholic Uni-
versity of the Sacred Heart; 2BC Children’s Hospital, University of
British Columbia; 3Bone Marrow Transplantation and Cellular Ther-
apy, St. Jude Children’s Research Hospital; 4Department of Medi-
cine, Division of Hematology/Oncology, Columbia University;
5Imperial College Healthcare NHS Trust, St Mary’s Hospital; 6Uni-
versity of Tübingen; 7University of Regensburg; 8The Hospital for
Sick Children/University of Toronto; 9Vertex Pharmaceuticals Incor-
porated; 10Division of Oncology, Children’s Hospital of Philadelphia,
Perelman School of Medicine at the University of Pennsylvania;
11Sarah Cannon Research Institute at The Children’s Hospital at TriS-
tar Centennial

Background. Exagamglogene autotemcel (exa-cel) is a
CRISPR/Cas9 gene-edited cell therapy shown to eliminate red blood
cell (RBC) transfusions in patients (pts) with transfusion-dependent
β-thalassemia (TDT) and VOCs in pts with severe sickle cell disease
(SCD). 

Methods. CLIMB THAL-111 and CLIMB SCD-121 are 24-mo,
phase 3 trials of exa-cel in pts age 12-35 years (y) with TDT and
SCD, respectively. Changes in patient reported outcomes measures
EQ-5D-5L (including descriptive system and visual analog
scale[VAS]), Functional Assessment of Cancer Therapy Bone Mar-
row Transplant (FACT-BMT including FACT-General[FACT-G] and
bone marrow transplant subscale[BMTS]), Adult Sickle Cell Quality
of Life Measurement Information System (ASCQ-Me; SCD), and
11-point pain Numerical Rating Scale (NRS; SCD) for adults and
EQ-5D-Y and Pediatric QoL Inventory (PedsQL) for adolescents
were assessed as secondary endpoints. 
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Results. As of 16 April 2023, 29 adults (≥18-≤35y) and 13 ado-
lescents (≥12-< 18y) with TDT followed for ≥16 mo were evaluated.
At baseline, mean EQ-5D-5L health utility US index score
(0.87[SD,0.17]; n=29) was near general population norm and in line
with adults with TDT. By month 24, improvements were seen in EQ-
5D-5L health utility US index and EQ VAS (mean[SD] change
0.06[0.28] and 10.7[18.6]; MCID 0.078 and 7-10,
respectively;n=19), FACT-G Total (8.3[16.9]; MCID 3 to 7;n=19)
and BMTS (5.6[5.6]; MCID 2 to 3;n=19). For adolescents, EQ VAS
improved through month 12 (7.9[18.7];n=13); PedsQL score im-
proved through month 18 (11.5[12.4];MCID 4.36; n=10). As of 14
June 2023, 24 adults with SCD followed for ≥16 months were eval-
uated. At baseline, mean EQ-5D-5L health utility US index
(0.78[SD,0.23]; n=23) and EQ VAS (68.8[22.7]; n=24) scores were
lower than US general population norm and similar to adults with
SCD and recurrent VOCs. By month 24, improvements were seen in
EQ-5D-5L health utility US index (mean[SD] change 0.13[0.19];
MCID 0.078; n=17), EQ VAS (26.9[22.6];MCID 7 to 10;n=17),
FACT-G Total Score (21.0[18.1];MCID 3 to 7; n=17), BMTS
(3.9[5.3]; MCID 2 to 3;n=17) and most ASCQ-Me subscales, includ-
ing emotional (10.3[10.9]), social (16.4[11.0]), and stiffness impacts
(6.6[10.5]; MCID 5 for all). For ASCQ-Me pain-related subscales,
largest improvement was in pain episode frequency (-
21.0[7.7];MCID -5;n=17); pain NRS also improved (-1.7[2.5];MCID
-1;n=17). 

Conclusion. Participants infused with exa-cel reported sustained
and clinically meaningful improvements in HRQoL.
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THE ROLE OF IPSS-M IN PATIENTS AFFECTED BY MDS UN-
DERGOING ALLOGENEIC TRANSPLANTATION: 
A SINGLE CENTRE EXPERIENCE

E. Diral1, G.M. Bergonzi1,2, G.M. Latino2, S. Piemontese1, 
S. Mastaglio1, M. Carrabba1, L. Vago1,2, S. Marktel1, D. Clerici1, 
C. Tresoldi1, S. Rigamonti1, L. Lazzari1, J. Peccatori1, M. Bernardi1,
M.T. Lupo-Stanghellini1, F. Ciceri1,2

1Department of Hematology and Bone Marrow Transplantation,
IRCCS San Raffaele Scientific Institute; 2Vita-Salute San Raffaele
University, Italy

Introduction. allogeneic hematopoietic stem cell transplantation
(alloSCT) is the only curative strategy for MDS, offered to higher-
risk patients according to IPSS-R (Revised IPSS). Recently, a mo-
lecular-based prognostic risk classification model, the IPSS-M
(Molecular IPSS), has been developed. Its application in clinical
practice, particularly in the context of alloSCT, remains a subject of
debate. The aim of our study is to evaluate the significance of IPSS-
M in a cohort of MDS patients transplanted at our centre.

Methods. we retrospectively analyzed a cohort of 79 MDS pa-
tients who underwent alloSCT at our centre between 2010 and 2022.
NGS testing for somatic myeloid mutations was retrospectively per-
formed on DNA from cryopreserved marrow cells obtained at diag-
nosis. MDS risk score was calculated according to IPSS-R and
IPSS-M.

Results. Median age at diagnosis and transplantation was 61 and
62 years respectively (Table 1). At diagnosis, 26 patients (33%) were
lower risk (≤3.5) according to IPSS-R and underwent alloSCT at dis-
ease progression, while the other 53 patients (67%) received alloSCT
soon after diagnosis for higher risk disease. After reclassification ac-
cording to IPSS-M, 25 patients (32%) were upstaged and 19 (24%)
were downstaged (Figure 1A). At a median follow-up of 59 months
from transplant, 52 (66%) of patients were alive in CR, 22 (28%)
were dead, while 5 (6%) were lost to follow-up. The 5-years OS

probability was 88% for IPSS-R ≤3.5 and 70% for IPSS-R >3.5,
without reaching statistical significative difference (Figure 1B).
When stratifying according to IPSS-M, analysis showed a 5-years
OS probability of 92% for the lower and 68% for the higher IPSS-M
risk cohorts - p=0.009 (Figure 1C). Also regarding DFS, there was
no statistically significant difference between IPSS-R ≤3.5 and >3.5
risk groups (62 vs 80%, Figure 1D), while patients belonging to
IPSS-M lower-risk groups showed a significantly better 5-years DFS
(87% versus 59%, p=0.017, Figure 1E) compared to those assigned
to the higher-risk. 

Discussion. This retrospective study demonstrates that integrat-
ing genetic profiles into a personalized scoring system results in a
better discrimination across clinical endpoints (OS and DFS) com-
pared to standard prognostic tools. While allogeneic HSCT remains
the only curative strategy for patient diagnosed with MDS, the im-
plementation of more personalized tools like IPSS-M could optimize
the best time-up-to transplant procedure.

Figure 1. 
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COMBINED SAFETY DATA AND THROMBOEMBOLIC EVENTS
FOR SUTIMLIMAB IN COLD AGGLUTININ DISEASE: A POST-
HOC ANALYSIS OF THE PHASE 3 CARDINAL AND CADENZA
STUDIES

W. Barcellini, A. Röth, Y. Ueda, K. Mccrae, U. Khan, K. Kralova,
M. Wardȩcki, R. Patel, R. Yoo, C. Broome

Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico; De-
partment of Hematology and Stem Cell Transplantation, West Ger-
man Cancer Center, University Hospital Essen, University of
Duisburg-Essen; Osaka University Graduate School of Medicine;
Cleveland Clinic Foundation; Sanofi, San Diego; Sanofi, Paris;
Sanofi, Warsaw; Sanofi, Boston; Medstar Georgetown University
Hospital

Background. Sutimlimab (SUT) is a C1s inhibitor approved for
cold agglutinin disease (CAD), also associated with increased risk
of thromboembolic (TE) events and mortality. These post-hoc analy-
ses reported combined safety data (Part A & B) and assessed TE
events (PRE- and ON-SUT treatment) from the CARDINAL and
CADENZA studies.

Methods. Data from enrolled patients (pts) receiving at least 1
dose of SUT in CARDINAL (N=24) and CADENZA (N=42), in-
cluding a post-treatment follow-up 9 weeks after the last dose, were
assessed. Endpoints were the incidence of treatment-emergent ad-
verse events (TEAEs), TE serious AEs (TESAEs), and AEs of special
interest (AESIs; selected based on list of important identified and
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potential risks for SUT). ON-SUT TE events included all events from
treatment initiation until 17 days post last dose of SUT. PRE-SUT
and ON-SUT follow-up times were matched for each patient.

Results. The safety analysis included 66 pts; 64 (97.0%) experi-
enced ≥1 TEAE. Four (6.1%) pts each experienced one TESAE as-
sessed by the investigator as possibly SUT-related (vitreous
haemorrhage, viral infection, hypertension, and severe cerebral ve-
nous thrombosis). Seven pts discontinued SUT due to ≥1 TEAE.
Four pts died, but none of the events were SUT-related. Eighteen
TEAEs of serious infection were reported in 10 pts, and 36 TEAEs
of hypertension, 39 TEAEs of acrocyanosis and/or Raynaud’s phe-
nomenon, and 4 TEAEs of TE events were reported in 20 (30.3%),
17 (25.8%), and 4 (6.1%) pts respectively. No TEAEs of serious hy-
persensitivity reaction and/or anaphylaxis, meningococcal infection
or development of systemic lupus erythematosus were reported. For
the TE analysis, 8/66 PRE-SUT and 5/66 pts in ON-SUT group had
≥1 TE event (p=0.3657). The TE incidence rate was 7.5 per 100 pt-
years PRE-SUT versus 4.4 ON-SUT (p=0.3056). TE events in the
ON-SUT period included cerebral venous sinus thrombosis (CVST),
device-related thrombosis, transient ischemic attack (TIA), deep vein
thrombosis, and peripheral artery thrombosis (in left hand digit, con-
sistent with vascular event related to agglutination) (n=1, each). Only
the CVST led to temporary interruption of SUT. Participants experi-
encing a TE event in the ON-SUT period, 4/5 had a history of TE
risk factors and of those, 1 had a confirmed previous TIA.

Conclusion. SUT was generally well tolerated, and analysis of
matched adjudicated TE events suggested a trend toward a reduced
risk of TE ON-SUT versus PRE-SUT period.
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THROMBOCYTOPENIA IN PATIENTS WITH MYELODYSPLA-
STIC SYNDROMES: A SINGLE CENTER ANALYSIS

N. Galli1,2, L. Pettine2, M. Bortolotti2, L. Gerosa1,2, W. Barcellini2, 
B. Fattizzo1,2

1University of Milan; 2Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Ematologia, Italy

Myelodysplastic syndromes (MDS) with thrombocytopenia rep-
resent an unmet need lacking specific guidelines. We evaluated a sin-
gle-center series of 260 MDS cases followed from 2001 to 2023 and
compared clinical and laboratory features, bone marrow data, thera-
pies and outcomes in patients with PLT< 50×109/L versus those with-
out. As show in Table 1, 35 out of 260 patients (13.5%) displayed
moderate to severe thrombocytopenia [median PLT at diagnosis
38x109/L (9-50x109/L) and 25% showed signs of bleeding either at
diagnosis or during the follow-up, mostly grade 1-2. Thrombocy-
topenic MDS more commonly belonged to intermediate IPSS-R
group (40% vs 12%, p=0.0001), and displayed higher median Hb
[10.7 (7-16.4) vs 9.9 (5.5-15.5), p=0.01] and LDH levels [227 (151-
472) vs 193 (85-703), p=0.006] at diagnosis. Bone marrow features
were comparable between the two groups except for hypocellularity
(26% vs 8.4%, p=0.005), and the higher frequency of abnormal kary-
otype (46% vs 27%, p=0.04); the most common alterations were tri-
somy 8 (14% vs 2%, p=0.002) and complex karyotype (14% vs 1%,
p<0.0001). Sixteen thrombocytopenic patients (46%) underwent
NGS for genes commonly mutated in myeloid neoplasms, detecting
at least a mutation in 10 (63%). Type and distribution of molecular
alterations were similar to non-thrombocytopenic MDS. In a sub-
group analysis in thrombocytopenic MDS we evaluated im-
munoglobulin and complement deposits by immunohistochemistry:
serous IgM and IgG were present in 80% and 70% respectively
(score>3) and deposits were detected on megakaryocytes in 70%;
C3 and C4 serous deposits were present in 60% and 40% respectively

(score>2) and on megakaryocytes in 40%. Concerning treatment,
thrombocytopenic patients more frequently received steroids (66%
vs 15%), eltrombopag (20% vs 0%), danazol (11% vs 2%), and cy-
closporine (9% vs 1%) as compared to the others and had a better re-
sponse to eltrombopag (4/7), cyclosporine (3/3) and steroids (11/22).
Conversely, thrombocytopenic patients had a lower response rate to
erythropoietin (33% vs 70%, p=0.02). Finally, AML transformation
rates were superior in thrombocytopenic MDS (11.4% vs 1.8%,
p=0.01), whilst mortality was similar. Clinically significant throm-
bocytopenia occurred in 13.5% of MDS patients being associated
with marrow hypocellularity, intermediated IPSS-R risk, aberrant cy-
togenetics and increased risk of AML transformation. Treatment
strategies appear highly heterogeneous and require further investi-
gation.

Table 1. 
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PREVALENCE AND OUTCOME OF PURE RED CELL APLASIA
IN PATIENTS WITH MYELODYSPLASTIC NEOPLASMS

C. Fidanza1, F. Versino1, M. Bortolotti2, W. Barcellini2, B. Fattizzo1,2.

1University of Milan; 2Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Hematology Unit, Italy

About 70% of myelodysplastic neoplasm (MDS) patients pres-
ents with anemia and many of them become transfusion-dependent.
Acquired pure red cell aplasia (PRCA), a rare condition consisting
in severe anemia and profound reticulocytopenia, is a possible dif-
ferential diagnosis. Here, we assessed the prevalence of misdiag-
nosed PRCA within a monocentric cohort of low-risk MDS patients,
diagnosed between 2001 and 2023. We systematically evaluated the
presence of erythroid hypoplasia on bone marrow (aspirate and/or
trephine) at diagnosis, along with clinical, hematological, molecular

  ALL (N=260)  PLT < 50x10^9/L (N=35)  PLT > 50x10^9/L (N=225)  *p value  
Median Age, years 
(range)  

76 (41-101)  77 (52-92)  76 (41-101)  NS  

M/F  150/110  22/13  128/97  NS  
IPSS-R VL/L/I/H/VR  90/119/42/6/3  5/11/14*/4/1  85/108/28*/2/2  0.0001  
Hb, gr/dl,  median 
(range)  

10 (5.5-16.4)  10.7 (7.0-16.4)*  9.9 (5.5-15.5)*  0.01  

PLT, 10^9/L,  median 
(range)  

145 (9-1.024)  38 (9-50)  167 (54-1.024)  NS  

N, 10^9/L,  median 
(range)  

2.15 (0.21-12.12)  2.08 (0.63-12.12)  2.16 (0.21-11.65)  NS  

LDH, UI/L,  median 
(range)  

197 (85-703)  227 (151-472)*  193 (85-703)*  0.006  

ReƟculocytes,  
10^9/L, median  
(range)  

51 (6-1020)  56 (24-220)  50 (6-1020)  NS  

Indirect Bilirubin,  
mg/dl, median 
(range)  

0.6 (0.1-3.3)  0.6 (0.2-1.0)  0.6 (0.1-3.3)  NS  

ErythropoieƟn, 
mg/dl, median 
(range)  

49 (6.1 – 4368)  61.2 (6.1 – 566)  48.9 (7,9 - 4368)  NS  

CreaƟnine, mg/dl, 
median (range)  

0.97 (0.23-4.30)  1.0 (0.5-4.3)*  0,96 (0.23-2.46)*  0.01  

Marrow cellularity, % 
(range)  

40 (10-95)  40 (10-90)  40 (10–95)  NS  

Hypocellularity, N 
(%)  

27 (10)  9 (26)*  19 (8.4)*  0.005  

CytogeneƟc  
. Normal (%)  
. Del5q (%)  
. Del20 (%)  
. DelY (%)  
. Tris8 (%)  
. Complex karyotype  
(%)  
. Others (%)  

  
183 (70)  
17 (7)  
7 (3)  
14 (5)  
10 (4)  
7 (3)  
  
22 (8)  

  
19 (54)*  
1 (3)*  
1 (3)*  
3 (9)*  
5 (14)*  
5 (14)*  

  
1 (3)*  

  
164 (73)*  
16 (7)*  
6 (3)*  
11 (5)*  
5 (2)*  
2 (1)*  
  
21 (9)*  

  
0.04 
0.55 
0.61  
0.61  

0.002  
< 0.0001  

  
0.34  

NGS mut./unmut.  
. 1 mutaƟon (%)  
. 2 mutaƟons (%)  
. > or = 3 mutaƟon  
(%)  

85/39  
39 (32)  
26 (21)  
20 (16)  

10/6  
6 (38)  
2 (12)  
2 (12)  

75/33  
33 (31)  
24 (22)  
18 (17)  

NS  

AML transformaƟon, 
N (%)  

8 (3)  4 (11.4)*  4 (1.8)*  0.01  

Mortality, N (%)  47 (18)  8 (23)*  39 (17)*  NS  
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data, as well as treatments and outcomes, to unravel associations with
PRCA diagnosis. Among 273 patients, 14 showed erythroid hypopla-
sia on bone marrow evaluation (1 and 8 on aspirate or trephine only,
respectively; 2 both). Table 1 shows clinical and hematological char-
acteristics according to erythroid hypoplasia. Patients with PRCA
had lower median Hb levels (8.5 vs 10 g/dl, p 0.06), higher endoge-
nous erythropoietin values (474 vs 52 U/L, p<0.05) and a greater red
blood cell (RBC) transfusion burden. Bone marrow cellularity was
significantly lower in patients with erythroid hypoplasia (25 vs 50%,
p<0.05), and most subjects had a T-cell lymphoid infiltrate (median
9%, range 5-30). Next generation sequencing analysis (NGS) showed
a lower prevalence of genomic alterations in PRCA vs MDS patients
(40 vs 70%, p<0.05), whilst no differences in cytogenetics profile
were noted. Treatment with erythropoiesis stimulating agents had
similar outcomes in both subgroups (about 70% response rate). Spe-
cific PRCA therapies included: corticosteroids (2), thrombopoietin
receptor agonists (1) and cyclosporin (CyA) (4). Regarding CyA,
100% of patients responded with a complete hematologic remission
and transfusion independence, one patient self-discontinued therapy
for intolerance. Notably, CyA responders had a higher T-cell lym-
phoid infiltrate (median 22.5%, range 8-30). In conclusion, our data
show that erythroid hypoplasia may be disregarded in more than 5%
of low risk MDS patients, with possible discordances between bone
marrow aspirate and biopsy. PRCA correlates with severe anemia
and increased transfusion requirements, and negative NGS. Cy-
closporine treatment, effective in 100% of our cases, should be con-
sidered.

Table 1. Patient characteristics.

Infections and quality of life
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THE ROLE OF DISTRESS IN PATIENTS WITH CHRONIC 
MYELOID LEUKEMIA: SINGLE CENTER EXPERIENCE

S. Impera, J. Belfiore, V. Bonanno, M. Mancani, F. Lo Presti, 
G. Uccello, A.M. Todaro, A. Gorgone, V. Innao, C. Bellofiore, 
U. Consoli

U.O.C. of Hematology - ARNAS Garibaldi Catania, Italy

Background. The PsychoNeuroEndocrineImmunology (PNEI),
a new medical science which integrates the microscopic dimension
(immune, endocrine, nervous networks) with the macroscopic vision
(individual-social context interaction) of the person, demonstrated
that interactions exist between immune system and stress system
(Ader,1981), posing new paradigms in the pathogenesis and treat-
ment of neoplasms. 

Study design. In April 2022, we have undertaken a single-center
study on the psychological discomfort in patients with chronic
myeloid leukemia (CML). The primary endpoint of study was to
evaluate degree of distress (DT scores) at the onset of the disease
and over time; secondary endpoints were the correlations of distress
(DT score) with: coping strategies (Brief-cope score), TKI adherence
(Morisky score). Timepoints were set at T0 (within 12 months from
diagnosis) and months 6, 12, 24, 36, 48. 

Results. At m + 24, the patients enrolled were 43, of which 33
completed at least 3 administrations. From frequency analysis of re-
sponses to DT test, our sample at onset shows degrees of psycholog-
ical distress >4 in 65% of cases; the mean DT scores were 8.3 (SD
1,8). An effective decrease is observed al m +24 vs T0, with final
mean DT score 6 (SD 3.2). DT administered at the beginning of treat-
ment shows a positive correlation with a dysfunctional coping strat-
egy (Pearson’s r=0.47222 p<0.05). Distress and adherence to
treatment show a statistically significant inverse correlation (Pear-
son’s r= - 0.43826 p<0.05). 

Conclusions. The DT test can be used as an early screening tool
to identify clinical levels of psychological discomfort in patients with
CML; its early monitoring could represent a simple and effective
way of evaluating the patient’s psychological state in routine outpa-
tient visits, as a check on the clinical course and therapeutic efficacy.
Furthermore, in CML, the DT administration can be considered an
innovative strategy for detecting and correcting poor therapeutic ad-
herence, in turn responsible for increased treatment failure, with se-
rious welfare and economic consequences (Osterberg, 2005).

Keywords: PNEI, CML, distress, coping, adherence
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CYTOMEGALOVIRUS REACTIVATION IN DARATUMUMAB-
TREATED MULTIPLE MYELOMA PATIENTS: UPDATES OF A
SINGLE-CENTER RETROSPECTIVE EXPERIENCE

D. De Novellis1,2, R. Fontana1, B. Serio1, E. Vaccaro3, R. Guariglia1,
D. Morini1, V. Giudice1,2, C. Selleri1,2.

1Hematology and Transplant Center, University Hospital “San Gio-
vanni di Dio e Ruggi d’Aragona”; 2Department of Medicine, Surgery
and Dentistry “Scuola Medica Salernitana”, University of Salerno;
3Transfusion Medicine, University Hospital “San Giovanni di Dio e
Ruggi d’Aragona”, Italy

Introduction. Viral reactivations are frequent causes of morbid-

 

 
All patients 

 
(n= 273) 

Erythroid 
hypoplasia 

(n= 14) 

Erythroid 
normo/hyperplasia  

(n= 229) 
p value 

Median age, years 
(range) 76.4 (41-101) 77 (59-84) 75.8 (41-101) ns 

Median follow-up, 
months (range) 39 (0-260) 12,7 (0-72.9) 37,7 (0-260) ns 

Death, N (%) 49 (18%) 2 (14.3%) 32 (14%) ns 
Sex, N (%) 

    ns 

Male 153 (56%) 8 (57.1%) 127 (55.5%)  
Female 120 (44%) 6 (42.9%) 102 (44.5%)  

Laboratory values, 
median (range)     

Hemoglobin (g/dl) 9.9 (5.5-16.4) 8,5 (7-14.5) 10 (5.5-16.4) 0.06 

Reticulocytes (x109/L) 0.051 (0.005-0.87) 0.0.25 (0.005-0.29) 0.052 (0.006-0.87) ns 

ANC (x109/L) 2.100 (210-12,120) 1.970 (440-3,890) 2.080 (210-11,650) ns 

Platelet count (x109/L) 136 (7-1024) 89 (23-309) 141 (11-1024) ns 
Endogenous erythropoietin 

(U/L) 49 (6-4368) 474 (9,41-4368) 52 (6-793) < 0.05 

RBC-TD, N (%) 89 (32.6%) 9 (64.3%) 68 (29.7%) < 0.05 

Rhepo    ns 

Yes, N (%) 104 (38.1%) 8 (57.1%) 82 (35.8%)  

No, N (%) 169 (61.9%) 6 (42.9%) 147 (64.2%)  

Rhepo response    ns 

Yes, N (%) 94 (67.6%) 7 (70%) 75 (68.2%)  

No, N (%) 45 (32.4%) 3 (30%) 35 (31.8%)  
Bone marrow 

cellularity     

Median, % (range) 40 (10-95) 25 (10-80) 50 (10-95) < 0.05 

Normocellular, N (%) 92 (36.1%) 3 (23%) 81 (35.7%)  
Hypercellular, N (%) 131 (51.4%) 5 (38.5%) 121 (53.3%)  
Hypocellular, N (%) 32 (12.5%) 5 (38.5%) 25 (11%)  

Erythroid hypoplasia     < 0.05 
Yes, N (%) 14 (5.7%) 14 (100%) 0  
No, N (%) 232 (94.3%) 0 229 (100%)  
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ity and mortality in hematologic malignancies, because of their can-
cer-related and drug-induced immunosuppressive status. Daratu-
mumab, an anti-CD38 monoclonal antibody, is approved for multiple
myeloma (MM) treatment, by targeting neoplastic plasma cells, and
CD38-expressing lymphocytes, eventually leading to immunosup-
pression. Studies on cytomegalovirus (CMV) reactivation during
daratumumab-based therapies are lacking in literature. In our real-
life experience, we evaluated incidence of CMV reactivation in MM
patients treated with daratumumab-based regimens as first- or sec-
ond-line therapy.

Table 1. Patient characteristics.

Materials and Methods. A total of 101 MM patients were in-
cluded in this single-center retrospective study and were divided in
two cohorts: daratumumab and non-daratumumab based (control)
regimens. Patients treated with >2 lines of therapies were excluded
to reduce the confounding factor of multi-treated cases. The control
group was included to investigate additional effects of other agents
involved in viral reactivation, such as dexamethasone. Primary end-
point was CMV reactivation, defined as detectable CMV-DNA by
polymerase chain reaction, monitored monthly for the entire popu-
lation.

Results. Clinical characteristics are summarized in Table 1. CMV
reactivation rate was significantly higher in the daratumumab cohort
compared to control group (33% vs 4%; P< 0.001), especially during
the first cycle (median time to reactivation, 29 days). Moreover, at
reactivation, CMV-DNA levels were higher in the study group com-
pared to controls (>1000 UI/mL in 12% of cases; P<0.05). However,
only one subject developed a CMV disease with severe pneumonia,
while 12% of reactivated cases were successfully treated with pre-
emptive therapy using valganciclovir. No subjects in the control co-
hort required anti-CMV agents (P=0.02).

Discussion. In our single-center retrospective experience showed

that daratumumab administration might significantly increase the
risk of CMV reactivation in MM, likely because of a deep immuno-
suppression caused by removal of residual CD38-expressiong lym-
phocytes. Therefore, we proposed a strict monitoring of CMV-DNA
levels to promptly initiate preemptive therapy and to prevent CMV
disease development. To our knowledge, this is the first study report-
ing CMV reactivation risk in daratumumab-treated patients; how-
ever, further validation on larger and prospective clinical trials are
required.
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INCIDENCE OF INFECTIONS IN PATIENTS TREATED WITH 
RITUXIMAB FOR AUTOIMMUNE DISORDERS OF 
HEMATOLOGICAL INTEREST

S. Perrone1, R. Tomasello2, S. Raso2, O. Annibali4, M. Tafuri4, 
M. Mattana2, T. Soriano3, D. Fanciullo3, G.M. Assanto3, 
C. Cammarata2, I. Del Giudice3, M. Ingrascì2, S. Siragusa2, 
M. Napolitano2

1”Polo Pontino Sapienza” of Latina; 2Azienda Ospedaliera Univer-
sitaria Policlinico Paolo Giaccone; 3Hematology, Department of
Translational and Precision Medicine, Sapienza University; 4Poli-
clinico universitario Campus Biomedico” Rome, Italy

Rituximab, a monoclonal anti-CD20, is widely employed for the
treatment of indolent non-Hodgkin lymphomas [iNHL: low tumor
burden Follicular lymphoma, Splenic marginal zone lymphoma
(SMZL)] and autoimmune disorders of hematological interest (AID),
namely Autoimmune hemolytic anemia (AIHA), immune thrombo-
cytopenic purpura (ITP), and acquired hemophilia A (AHA).

Table 1. Demographic and clinical features of study cohort. Name of variable
(representative value); number (%), unless stated otherwise.
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Figure 1. Effect of predictor variables on risk of infectious complications.
Forest plot. Age lower than 65 years appears to be protective but p-value is
not significant. Hypogammaglobulinemia and a diagnosis of autoimmune
disease instead of lymphoma appear to increase risk of infection, however,
their CI includes 1.

Figure 2. Rate of infections categorized by diagnosis (AID = autoimmune
disease; NHL = non-Hodgkin lymphoma). P-value not significant (0.123).

Methods. We performed a retrospective, multicentric study to
compare two cohorts of patients with iNHL or AID treated with rit-
uximab between 2014-2024, to evaluate the incidence and charac-
teristics of infections, and antimicrobial prophylaxis. We collected
chart data from 4 hematologic centres. This study was approved by
the IRB of the coordinating center and conducted according to the
Helsinki declaration.

Results. We retrieved 137 patients (72 males, 65 females), the me-
dian age was 63 years; 90 patients had NHL (66%), 33 AIHA (23%),
8 AHA (6%), 7 ITP (5%), subjects with iNHL received rituximab as
single agent front line treatment, patients affected by AID were previ-
ously or concomitantly treated with steroids. Most patients (95%) re-
ceived anti-Pneumocystis jiroveci prophylaxis (PYP), for a median of
9 months. After rituximab, 80% of patients had hypo-gammaglobu-
linemia. Thirty-three patients (24%) experienced infectious complica-
tions: airways (n=18), gastrointestinal (n=3), genitourinary (n=5),
others (n=7). At the end of observation, 22 patients [14 (64%) with
NHL and 8 (36%)] died, of these, 4 patients died of complications re-
lated to infection. Among patients treated with rituximab for AID 32%
experienced infections, while among those with NHL only 20% had
infections. Concomitant exposure to corticosteroids and an older age

are the main risk factors for infection. Age lower than 65 years appears
to be a protective factor against infections, but p-value is not signifi-
cant. Hypogammaglobulinemia and a diagnosis of AID instead of NHL
increases the risk of infection, however, CI includes 1.

Discussion. This is a large multi-centric retrospective study,
showing the Italian real-life prevalence of infections, prophylaxis,
and mortality rate in patients treated with rituximab for AID and
NHL. Patients with AID have an increased risk of infections that, al-
beit statistically not significant, appears higher than in patients with
NHL. The incidence of infections in AID is quite high; therefore, the
administration of only anti PYP prophylaxis, may not be sufficient.
In conclusion, we need to expand the cohort of patients with AID to
increase statistical power of our analysis, and further research is war-
ranted in the field to explain the occurrence of infections in patients
with AID.

DP161

SYMPTOM BURDEN PROFILE OF ITALIAN PATIENTS WITH
PHILADELPHIA-NEGATIVE MYELOPROLIFERATIVE NEO-
PLASM: RESULTS FROM THE GIMEMA PROPHECY STUDY

G. Caocci1, A. Costa1, F. Palandri2, P. Guglielmelli3, A. Patriarca4, 
A. Iurlo5, A. Tieghi6, E. Abruzzese7, M. Marchetti8, E. Beggiato9, 
C. Fava10, T. Baldi11, S. Tomassetti12, R. Elisa13, C. Fozza14, 
M. Luppi15, E. Rossi16, F. Pane17, S. Bigliardi18, M. Breccia19, 
A. Ricco20, F. Tartaglia11, E.M. Elli21, G. La Nasa1, P. Fazi11, 
M. Vignetti11, A.M. Vannucchi3, F. Efficace11

1Hematology Unit, Businco Hospital, ARNAS Brotzu, Department of
Medical Sciences and Public Health, University of Cagliari; 2IRCCS
Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ematolo-
gia “Seràgnoli”; 3CRIMM, Center Research and Innovation of
Myeloproliferative Neoplasms, University of Florence, AOU
Careggi; 4Division of Hematology, Department of Translational
Medicine, University of Eastern Piedmont and Maggiore Charity
Hospital; 5Hematology Division, Foundation IRCCS Ca’ Granda Os-
pedale Maggiore Policlinico; 6Department of Hematology, Azienda
Unità Sanitaria Locale (AUSL)-IRCCS; 7Hematology Unit, S. Euge-
nio Hospital; 8Hematology Day Service, Oncology SOC, Hospital
Cardinal Massaia; 9Hematology, AOU Città della Salute e della
Scienza di Torino-Presidio Ospedaliero Molinette; 10Department of
Clinical and Biological Sciences, University of Turin; 11Italian Group
for Adult Hematologic Diseases (GIMEMA), Data Center and Health
Outcomes Research Unit; 12Hematology Unit, Department of Oncol-
ogy and Hematology, Infermi Hospital Rimini; 13Department of Mo-
lecular Medicine, University of Pavia; 14Department of Medicine,
Surgery and Pharmacy, University of Sassari; 15Section of Hematol-
ogy, Department of Medical and Surgical Sciences, University of
Modena and Reggio Emilia, AOU Modena; 16Institute of Haematol-
ogy, Catholic University, “A. Gemelli” Academic Hospital; 17De-
partment of Hematology and Bone Marrow Transplantation,
University Hospital Federico II; 18Oncology Unit, Azienda Unità
Sanitaria Locale Modena, Area Sud Sede di Sassuolo; 19Hematology,
Department of Translational and Precision Medicine, University
Sapienza; 20Hematology and Bone Marrow Transplantation Unit,
Department of Emergency and Organ Transplantation, University of
Bari; 21Hematology Division and Bone Marrow Transplant Unit. San
Gerardo Hospital, ASST Monza, Italy

Background. In Philadelphia-negative chronic myeloprolifera-
tive neoplasms (MPNs, Polycythemia vera [PV], Essential Throm-
bocythemia [ET], and Myelofibrosis [MF]), a considerable symptom
burden affects patients’ health-related quality of life (HRQoL). De-
spite advancements in MPN management, effectively managing
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symptoms remains challenging.
Objective. The primary objective of this analysis was to describe

and compare baseline symptom burden of MPN patients included in
the GIMEMA-PROPHECY prospective observational study.

Methods. Patients newly diagnosed with MPN according to the
2016 WHO classification and an initial diagnosis within one year be-
fore study inclusion (baseline assessment for the purpose of this
study) were considered eligible. Patients were asked to complete a
series of patient-reported outcome (PRO) measures, including the
well-validated EORTC QLQ-C30 and the MPN-SAF TSS question-
naires at baseline and at 3, 6, 12, 18, and 24 months.

Results. Analysis was based on a cohort of 552 assessable MPN
patients recruited from 26 Italian centers between June 2020 and No-
vember 2023. The median age was 67 years (IQR 54.9-74.6), with
males comprising 52.1% of the cohort. Among them, 202 were di-
agnosed with PV, 219 with ET, and 131 with MF. Notably, 81.9%
were concurrently taking medications (excluding MPN treatment).
Symptom prevalence was assessed by items of the MPN-SAF TSS,
as shown in Table 1. Fatigue was predominant (77.6%), followed by
gastrointestinal symptoms (early satiety, 41.9%; abdominal discom-
fort, 39.1%). Inactivity (40.7%) and concentration problems (42.9%)
were also prevalent, underscoring cognitive and physical challenges.
Night sweats (36.4%) and itching (38.4%) were common. While less
frequent, weight loss (2.7%) and fever (21.2%) were notable. MF
patients reported the highest scores for fatigue, pain, dyspnoea and
diarrhoea compared to PV and ET patients. PV patients reported
higher scores for nausea/vomiting, insomnia, appetite loss and con-
stipation scales compared to MF and ET patients, while ET patients
reported higher financial difficulties with respect to the other two
groups.

Conclusion. This is one the largest analysis reporting on patient-
reported symptoms across Italian MPNs patients in the real-life. A
better understanding of the symptom patterns experienced by these
patients may be critical for optimizing HRQoL and treatment out-
comes.

Table 1. 

DP162

UNMET NEEDS OF PALLIATIVE CARE AND END OF LIFE
PLANNING IN ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANT PATIENTS: REPORT FROM A SINGLE CENTER
EXPERIENCE

T.G. Da Molin1,2, E. Tamellini1,2, B. Bugnotto1,2, C. Grandi1,2, 
A. Moioli1,2, C. Simio1,2, A. Strazimiri1,2, C. Tecchio1,2

1Department of Engineering for Innovation Medicine, Section of
Hematology, University of Verona; 2Hematology and Bone Marrow
Transplant Unit, Azienda Ospedaliera Universitaria Integrata di
Verona, Italy

Despite undergoing a potential life-saving procedure, allogeneic
hematopoietic stem cell transplant (alloHSCT) patients may experi-
ence severe symptom burden and treatment failure. Several studies
have recently emphasized the role of palliative care (PC) in al-
loHSCT. We evaluated PC use and end-of-life planning in 62 patients
who underwent alloHSCT in our Institution, and died in the last 5
years. Data were retrieved from hospital and at home patient records.
The median age of patients was 57 (23-75) years: 50% were affected
by acute leukemia, 24% by myelodysplasia, 11% by lymphoma, 10%
by chronic myeloid neoplasia, and 5% by multiple myeloma. The
median time from alloHSCT to death was 8.3 (0.1-127) months.
Death occurred in hospital in 54 (87.1%) patients, with 27 (50%)
being admitted from the Emergency Department (ED), with a median
time to death of 12 (0-102) days. Twenty-six (48%) of hospitalized
patients died in Intensive Care Unit (ICU), 16 (30%) in Hematology,
and 12 (22%) in Internal Medicine Ward. Seven (11.3%) patients
died at home, 1 (1.6%) in hospice. 

Table 1. 

Overall, home care was active in 13 (21%) out of 62 cases, with
3 (4.8%) receiving PC. Advance directives were expressed in 3
(4.8%) cases only. Thirty-one (50%) patients died of relapsed dis-
ease, while 31 (50%) in disease remission, 5 (16%) due to secondary
neoplasia, 26 (84%) due to transplant-related complications. Re-

 

Table 1. Patient outcomes according to hematologic disease status. 

  
  
PARAMETERS 

  
RELAPSED DISEASE 

n=31 

  
NO DISEASE 

n=31 
Place of death, n (%) 

●        ICU 
●        Hematology 
●        Internal Medicine 
●        Home 
●        Hospice 

  
9 (29) 
10 (32) 
8 (26) 
3 (10) 
1 (3) 

  
17(55) 
6 (19) 
4 (13) 
4 (13) 

0 
Time from alloHSCT to death, months 
(range) 
  

9.5 (0.7-77) 6.9 (0.1-127) 

Hospital admission from ED, n (%) 
  
Time from ED to death, days (range) 

  

13 (48)* 
  

10 (2-102) 

14 (52)* 
  

21 (0-76) 

Home Care activation, n (%) 
  
Time from activation to death, days 
(range) 
  

5 (16) 
  

47 (14-326) 

8 (26) 
  

115 (22-455) 

Palliative Care, n (%) 
  
Time from activation to death, days 
(range) 
  

1 (3) 
  
3 

2 (6) 
  

239 (23-455) 

Blood transfusion support, n (%) 
  

29 (93.5) 14 (45) 

Advanced directives, n (%) 3 (10) 0 
  
ICU: Intensive Care Unit; ED: Emergency Department; alloHSCT: Allogeneic Hematopoietic Stem Cell 
Transplant. 
*It refers to hospitalized patients only. 
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lapsed patients died in hospital in 27 (87%) cases [9 (33%) in UTI],
with 13 (48%) being admitted from the ED, with a median time to
death of 10 (2-102) days. Nineteen (61.9%) patients were under dis-
ease-specific therapy, 1 (3.2%) in PC. Patients in disease remission
died in hospital in 27 (87%) cases [17 (62.9%) in ICU], with admis-
sion from ED in 14 (52%), and a median time to death of 21 (range
0-76) days. Only 2 (6%) patients were under PC. Details on patient
outcomes according to hematological disease status are resumed in
Table 1. Our data confirm previous studies reporting the underuti-
lization of PC in alloHSCT settings. Moreover, the high percentage
of ED admissions, the intensity of end-of-life care, and the limited
use of advance directives, reveal poor end-of-life plannings. These
findings highlight the urgency of implementing PC facilities in our
center to accurately assess patient needs and improving end-of-life
care. Finally, special attention should be paid to the role of PC in al-
loHSCT to ensure patient optimal and respectful treatments and re-
duce caregiver burden.

DP163

ASSESSMENT OF INFECTIOUS RISK IN LYMPHOMA AND
MYELOMA PATIENTS TREATED WITH BISPECIFIC ANTIBO-
DIES OUTSIDE CLINICAL TRIALS

A. Guidetti1,2, A. Noto1, L. Gerosa2, M. Cucurnia2, A. Barone2, 
G. Ceparano2, L. Farina1, L. Devizzi1, V. Marasco1, A. Dodero1, 
P. Corradini1,2

1Division of Hematology and Stem Cell Transplantation, Fondazione
IRCCS Istituto Nazionale dei Tumori; 2University of Milano, Italy

Treatment with bispecific antibodies (bi-Ab) represents an in-
creasingly available option among patients affected by Non-Hodgkin
Lymphomas (NHL) and multiple myeloma (MM). However, con-
cerns regarding infectious toxicity are arising and data on infectious
events outside clinical trials are missing. With the aim to assess in-
cidence, risk factors and microbiological characteristics of infectious
events after therapy with bispecific antibodies, we retrospectively
analyzed clinical and laboratory records in patients affected by NHL
and MM treated at our Institution with bi-Abs within compassionate
use programs from February 2021 to February 2024. Patients’ char-
acteristics are listed in Table 1. 

Table 1. 

Twenty-nine patients affected by NHL (n=22) and MM (n=7)
treated with bi-Ab targeting CD3xCD20 (n=22), CD3xBCMA (n=2),
CD3xGPRC5D (n=5) as single agent were included; one patient re-
ceived more than one Bi-Ab. All patients received antiviral and anti-
PJP prophylaxis and 14 also received monthly immunoglobulin
replacement therapy (IGRT). At a median follow-up of 8 months, 14
patients (48%) developed a total of 22 infections. Median time to oc-
currence of any infection was 46 days (3-166). Only 32 % were G>2

and in one case G5 (COVID-19 pneumonia). Regarding etiology,
46% infectious events were due to viral agents (six SARS-CoV-2,
one Parvovirus B19, one Influenza A, one RSV, one CMV reactiva-
tion); 18% events were caused by bacterial agents (three
Pseudomonas spp infections and one Klebsiella) and 4% by candida
spp. In 32% of cases etiology remained unknown. Only two patients
(7%) had to permanently discontinue treatment due to infection,
namely G3 Parvovirus infection and G3 CMV reactivation. Using
univariate analysis, we observed no significant correlation between
incidence of infections and histology (lymphoma vs myeloma), age
>= 65 years, relapsed or refractory disease at bi-Ab start, exposure
to > 4 therapy lines, previous exposure to bendamustine, previous
CART, immunoglobulin replacement therapy, occurrence of CRS,
baseline ferritin levels, G4 neutropenia or hypogammaglobulinemia
at the time of infection. The observed infectious events rate of 48%
in this cohort of patients is superimposable to data reported in clinical
trials. Though a greater sample is probably needed to speculate on
risk factors, the elevated incidence of viral events prompts vigilance
on this occurrence.

DP164

ANAEROBIC BLOODSTREAM INFECTIONS IN HEMATOLOGIC
PATIENTS: A RARE BUT DANGEROUS EVENT. 9-YEAR SINGLE
CENTER EXPERIENCE

C. Cattaneo1, E. Lovato1, S. Maifredi1, M. Oberti1, E. Cerqui1, 
G. Soverini1, A. Spolzino1, M.A. De Francesco2, E. Borlenghi1, 
F. Federico1, G. Rossi1, A. Tucci1

1Hematology, ASST-Spedali Civili; 2Institute of Microbiology, Uni-
versity of Brescia, ASST Spedali Civili, Italy

Anaerobic bloodstream infections (AnBSI) represent less than
5% of all BSI in cancer patients (pts), but a very high mortality rate
up to 40-50% is reported. However, large epidemiological studies
are scanty, and often report heterogeneous case series including also
solid cancer patients undergoing abdominal surgery. To describe the
epidemiology, clinical characteristics, and outcome of AnBSI in
hematologic pts, we extracted data from a prospective database col-
lecting all the febrile/infectious episodes of pts admitted at our In-
stitution during a 9-year period. Data concerning age, gender,
hematologic diagnosis and disease status, presence of neutropenia
and mortality were also analyzed. Between 2015 and 2023, 699 BSI
were recorded; in 14 (2%) cases an anaerobic bacterium was isolated.
AnBSI characteristics are reported in Table 1; when compared to
other BSI, no correlations with age and gender, as well as with hema-
tologic diagnosis and disease status, were observed. AnBSI were
more frequently polymicrobial as compared to other BSI (4/14,
28.6% vs 36/685, 5.3%, respectively) (p=0.0061). In all but one case
of polymicrobial AnBSI, enteric bacteria were associated (2 E. coli,
1 E. faecium). Indeed, mucositis and abdominal symptoms were fre-
quently observed (8 cases, 57.1%) in AnBSI pts. Thirty-day mortality
was 28.6% (4/14) in AnBSI (L. bucchalis, L. mesenteroides, Bac-
teroides and Clostridium spp, 1 case each), significantly higher than
in other BSI (17/685, 2.5%) (p=0.0005). In one fatal case, a polymi-
crobial BSI (E. faecium+Bacteroides spp) was documented. Of note,
among AnBSI pts, one death was observed in one patient with con-
trolled hematologic disease (myeloma undergoing autologous stem
cell transplant), as compared to none among other BSI pts. Empiric
antibiotic treatment was appropriate in 7 (70%) of 10 surviving pts
and in 2 (50%) of 4 deceased pts. We confirm that AnBSI are rare
events in hematologic pts; as compared to other BSI, they are asso-
ciated to a significantly higher mortality, that may also occur in pts
with a controlled phase of hematologic disease. AnBSI are often
polymicrobial and, therefore, they reflect a complex clinical picture.
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Finally, an appropriate empiric antibiotic treatment in pts with mu-
cositis/abdominal symptoms should be promptly considered, in order
to minimize unfavorable outcomes.

Table 1. 

DP165

NURSING MANAGEMENT OF SUBCUTANEUS DARATUMUMAB
AT HOME: A SAFE AND EFFECTIVE PROCEDURE FOR FRAIL
PATIENTS WITH MULTIPLE MYELOMA

E. Emanueli Cippitelli1, V. Innocenti1, R. Perazzino1, R. Talucci1, 
A. Fiorini1, G. Trapè1, M. G. Chavez2, R. Agrippino2, M. Tarnani1,
C. Mastini1, A. Andriani3, M. Montanaro3, R. Latagliata1, 
G. De Angelis1, S. Ciambella1

1UOC Ematologia - ASL Viterbo-Ospedale Belcolle; 2SIMT-ASL
Viterbo-Ospedale Belcolle; 3Mieloma Unit, UOC Ematologia-ASL
Viterbo-Ospedale Belcolle, Italy

Background. Treatment of Multiple Myeloma (MM) is often dif-
ficult due to patient (pts) frailty, bone lesions/fractures that can hinder
transport and/or long distance from the hospital. The availability in
the Viterbo province of a Domiciliary Hematologic Care Unit
(DHCU) allowed to overcome these difficulties 

Methods. Herein, the nursing experience in 22 patients with MM
treated as outpatients with subcutaneous (sc) daratumumab (dara) is
reported, as part of the Myel-Home project. The initial 2 dara admin-
istrations, either intravenous or sc, were given in hospital to prevent
side effects, while subsequent administrations were done as outpa-
tients: the first dara administration as outpatient was done by nurse
and physician, while subsequent ones by nurse only results. The main
clinical features of pts at baseline of dara are shown in the Table.
Distance from DHCU to pts home was<20 Km in 2 cases ( 9.1%), ≥
20<40 Km in 13 (59.1%) and ≥ 40 Km in 7 (31.8%). Among 11 pts
treated in 1st line, 5 were transplant eligible and 6 transplant ineligi-
ble. On the whole, 199 administrations of sc-dara were performed
by DHCU nurses as outpatient: during and/or immediately after
home administration, only one pt had adverse events (grade 2 allergic
reaction according WHO), leading to dara permanent discontinuation
after the 2nd dose at home. Main adverse events during the course
of domiciliary treatment were infections (pneumonia in 5 pts, sepsis
in 2, cystitis in 1) and deep vein thrombosis in 1 pts. One pt was not
yet evaluable for response and one pt discontinued early: among the
evaluable 20 pts, 3 achieved a stringent complete remission, 7 a very
good partial remission and 2 a partial remission, with an overall re-
sponse rate of 60%, 6 pts had a stable disease and 2 pts a disease pro-
gression. At the last follow-up, 13 pts are alive and 9 pts died (5 from
disease progression, 3 from infective complications and 1 from heart

disease).
Conclusions. Nursing treatment at home with sc-dara in frail pts

with MM is feasible and safe, making possible a curative approach
frontline as well as in advanced phases of disease also in subjects
otherwise excluded by best available therapies or forced to long pe-
riods of hospitalization. At present, within the Myel-Home project,
other monoclonal antibodies (belantamab-mafodotin and talque-
tamab) are already available for home administration

Table 1. Clinical features at baseline of DARA treatment.
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PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY AND
HEMATOLOGIC MALIGNANCIES: A SEIFEM RETROSPECTIVE
SURVEY

D. Facchinelli1, L. Mazzai2, A. Tosetto1, F. Marchesi3, 
M.I. Del Principe4, F. Angotzi5, E. Gugole6, G. Nadali6, 
M.E. Zannier7, M. Criscuolo8, C. Cattaneo9, C. Papayannidis10,
C. Sartor10, E. Ortu La Barbera11, L. Appio12, E. Todisco12, 
L. Pagano13

1Hematology Unit, Department of Clinical Oncology, San Bortolo;
2Neuroradiology Unit, Department of Diagnostics, San Bortolo;
3IRCCS Regina Elena National Cancer Institute; 4Dipartimento di
Biomedicina e Prevenzione, Università degli studi di Roma Tor Ver-
gata; 5Università degli Studi di Padova; 6U. O. C. Ematologia, AOU
Integrata di Verona, Ospedale Borgo Roma; 7Clinica Ematologica,
Centro Trapianti e Terapie Cellulari, Azienda Sanitaria Universitaria
Friuli Centrale (ASUFC); 8Dipartimento di Diagnostica per immag-
ini, Radioterapia Oncologica ed Ematologia, Fondazione Policlinico
Universitario A. Gemelli IRCCS; 9Divisione di Ematologia, ASST-
Spedali Civili di Brescia; 10Istituto di Ematologia e Oncologia Med-
ica “L. e A. Seràgnoli”, S. Orsola-Malpighi, Bologna. 11UOC
Ematologia con Trapianto Santa Maria Goretti; 12Ematologia,Os-
pedale Busto Arsizio,ASST ValleOlona; 13Fondazione Policlinico
Universitario A. Gemelli IRCCS, Italy

Background. Progressive multifocal leukoencephalopathy
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(PML) is a rare opportunistic infection caused by John Cunningham
polyomavirus (JCV). In immunocompromised patients a viral reac-
tivation leads to demyelinating disease, causing a high morbidity and
mortality rate, especially in hematological malignancy (HM) patients
with over 80% of patients dying within two months from diagnosis.
In recent decades, the introduction of immunological therapies led
to an increase in PML.

Aim. To evaluate clinical, radiological and treatment character-
istics of PML in a cohort of HM patients.

Methods. we conducted a survey among SEIFEM (Sorveglianza
Epidemiologica delle InFezioni nelle EMopatie) affiliated Italian
hematology centers. Inclusion criteria were cerebrospinal fluid (CSF)

positive for JCV by polymerase chain reaction (PCR) or brain
biopsy–proven PML in patients with HM.

Results. Ten centers joined the survey with a total of 22 patients,
14 of whom were men (63.6%); the median age was 65 years (range,
47-80 years). The main diagnoses were 5 (22.7%) chronic lympho-
cytic leukemia, 5 (22.7%) multiple myeloma and 3 (13.6%) acute
leukemias. All the patients received cancer directed therapy, 21
(95.4%) received conventional chemotherapy, and 9 (40.9%) under-
went transplantation. Seventeen patients (77.3%) received im-
munomodulating therapy ( mostly rituximab). The median time from
HM diagnosis to PML diagnosis was 33.1 months. PML was diag-
nosed a median of 36 days from symptom onset. PML was diagnosed
by CSF in 19 patients and by brain biopsy in 3 patients. Median sur-
vival from PML diagnosis was 2.25 months (range 0.07-88.6
months). As illustrated in the figure, in univariate analysis, there is a
statistically significant difference in median overall survival (OS) for
patients with myeloma compared with others (57.3 vs 1.7 months,
p=0.01), patients undergoing autologous stem cell transplantation
(55.8 vs 1.8 months, p=0.036) and non-neutropenic patients (3.4 vs
0.25 months, p=0.01). We also observed a better OS in patients who
received PML directed therapies(5.9 vs 1.1 months, p=0.046).

Conclusions. PML is a rare but life-threatening complication in
HM patients. In our study, we observed a longer survival for
myeloma patients, ASCT patients, non-neutropenic patients, and pa-
tients who received PML directed therapy.

Figure 1. Kaplan Meier curves according to disease, ASCT, neutropenia or
PML directed therapies. MM, multiple myeloma; ASCT, autologous stem cell
transplantation, PML, Progressive multifocal leukoencephalopathy.
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CEREBRAL TOXOPLASMOSIS AFTER HEMATOPOIETIC STEM
CELL TRANSPLANTATION

V. Simeon1,2, A. Geromin1,2, F. Patriarca1,2, A. Soravia1,2, 
G. Facchin1,2, M.L. Battista1,2, R. Fanin1,2

1Division of Hematology and Stem Cell Transplantations, ASUFC;
2Department of Medicine (DAME), University of Udine, Italy

Background. Opportunistic infections represent a serious com-
plication that can occur in the HSCT setting. Toxoplasmosis’ infec-
tion can reactivate after transplant, usually in the first 6 months, and
the clinical presentation can involve different organs, often develop-
ing in the CNS, both in a localized (isolated cerebral infection) or
disseminated pattern.

Methods. In our center all patients tested toxo IgG and IgM
serology before allogeneic stem cell transplantation and received pro-
phylaxis with Trimetoprim-sulfametoxazole after engrafment. In pa-
tients with a positive serology Toxo PCR has been performed every
7-10 days until engrafment.

Results.In our center, 686 patients underwent HSCT from 2021
and 2023 and 4 cases of toxoplasmosis (<1%) were observed. Of
these, 3 had a CNS localization. Infection occurred respectively at
9, 2 and 3 months from transplant. While two of these began with
typical neurological symptoms, the third had an ocular presentation,
with scotomas, visual blurring and a peculiar picture at the fundus
exam. In all of them brain involvement was detected by CT and MRI.
Trimetoprim-sulfametoxazole prophylaxis was not administered in
one of the 3 patients due to drug intolerance. Infection developed
after the start of IS therapy for a concomitant GVHD suggesting the
role of severe immunosuppression, even with a proper antibiotic pro-
phylaxis. Diagnosis was performed on the basis of PCR positivity
on blood, vitreal or CSF samples, while serology remained negative
in all the patients. All 3 patients had humoral severe hypogamma-
globulinemia, and CD4+ lymphocytes counts lower than 200/mm3.
Two cases were treated with Pyrimethamine and Sulfadiazine and
one with trimethoprim-sulfamethoxazole. The outcome was different
for each case: in the first the infection progressed until the patient’s
death, the second showed a complete recovery, while the third (with
ocular localization) obtained only a partial reduction of ocular symp-
toms and brain lesions

Conclusions. management of toxoplasmosis’ infection in the
post-HSCT setting remains a challenge.

Figure 1. 

173



Discussed Posters

DP168

PREVALENCE OF LATENT TUBERCULOSIS INFECTION BY
QUANTIFERON-TB TEST IN 180 PATIENTS WITH MULTIPLE
MYELOMA RECEIVING NOVEL DRUGS AND ROLE OF REACTI-
VATION PROPHYLAXIS: A RETROSPECTIVE, SINGLE-CENTER,
CROSS-SECTIONAL STUDY

N. Sgherza1, P. Curci1, G. Dicarlo2, A. Capozzi2, D. Grande2, 
G. Brindicci3, V. Brescia4, A. Russo Rossi1, P. Musto1,2

1Hematology and Stem Cell Transplantation Unit, AOUC Policlin-
ico; 2Department of Precision and Regenerative Medicine and Ionian
Area, “Aldo Moro” University School of Medicine; 3Clinic of Infec-
tious Diseases, Department of Biomedical Sciences and Human On-
cology, “Aldo Moro” University School of Medicine; 4Clinical
Pathology Unit, AOUC Policlinico, Italy

Once infected, patients with hematologic malignancies have a
risk of progressing to overt tuberculosis (TB) that is 2 to 40 times
higher compared to the general population. Consequently, it could
be important to diagnose latent TB infection in these patients and to
consider a prophylaxis that could avoid a possible reactivation. In
this setting, limited data are available about patients with multiple
myeloma (MM) treated with novel drugs (proteasome inhibitors,
IMiDs and monoclonal antibodies). Therefore, we retrospectively
evaluated the prevalence of latent TB infection by the LIAISON®
QuantiFERON®-TB Gold Plus (QFT-Plus) assay in 180 patients
with active MM observed at our Institution since January, 2020, to
June, 2023. The test was performed at diagnosis or at disease pro-
gression, before starting treatment. QFT-Plus test was found positive
in 26 subjects (14.4%), whose clinical characteristics are summarized
in Table 1.

Table 1. Clinical features at baseline of DARA treatment.

Twenty-one (80.8%) patients with latent TB received prophy-
lactic treatment (isoniazid or rifampicin) according to indications
provided by the infectious disease specialist, while 5 did not (two
patients had been treated for active TB several years before; three

patients were excluded from prophylaxis due to poor kidney function
and other important comorbidities). Fourteen patients (66.7%) re-
ceived isoniazid at dose of 300 mg/day in combination with pyridox-
ine supplementation for six months, while 7 patients (33.3%)
received rifampicin at dose of 600 mg/day for 4 months. In one pa-
tient, isoniazid was stopped because of liver toxicity. Eleven patients
also required prophylaxis with lamivudine at the dose of 100 mg/day,
to avoid HBV reactivation. With a median time of observation of 692
days, none of the QFT-Plus-test positive patients developed TB re-
activation during or after MM treatment. Moreover, TB prophylaxis
was not associated with any significant toxicity in all but one cases.
In conclusion, TB screening using QFT-Plus-test revealed a not neg-
ligible proportion of MM patients with latent TB infection before
treatment. Specific prophylaxis in these subjects was generally safe
(including those also receiving lamivudine) and could have avoided
possible reactivations of latent TB. This could be particularly impor-
tant for MM patients planned to receive T-cell redirecting therapies
(i.e. bispecific antibodies and CAR-T), characterized by high inci-
dence of infectious complications.
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INFLUENZA VIRUS INFECTION IN PATIENTS WITH HAEMATO-
LOGICAL DISORDERS: MONOCENTRIC EXPERIENCE

M. De Muro1, V. Martini1, f. Saltarelli1, l. Quattrocchi1, C. Gargiulo2,
C. Sias2, F.M. Di Lella2, R. Porrini1, A. Solinas1, G. Tomei1, R. Sala1,
A. Ferrari1

1Department of Hematology, Fabrizio Spaziani Hospital; 2Pathology
Unit, Fabrizio Spaziani Hospital, Italy

Background. influenza virus infection is a common cause of
self�limiting upper respiratory tract infection, but in hematological
patients, that often suffer of more severe life-threatening infections,
it progress to the lower respiratory tract. However, not much data is
available on the actual incidence, morbidity and mortality of in-
fluenza A and influenza B in this patient cohort.

Table 1.

Method. In our virology laboratory were analysed from
10/11/2022 to 5/04/2024, 1704 haematological patients’ nasopharyn-
geal swabs using polymerase chain reaction (PCR) molecular test
(Abbot Resp- 4 -Plex) to detect respiratory syncytial virus (RSV),
influenza virus A/B and Sars Cov2, to monitor sars cov2 infection ,
in febrile and asymptomatic patiens.

Results. No positive swabs for RSV were identified; on the con-
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 Sex Age Influenza 
A 

Influenza 
B 

Sars 
Cov 2 

Pneumo
nia 

Pct 

(ng/m
L) 

Time 
Negative 

swabs 

(days) 

Oseltamivir Antibiotic therapy 

Acute 
promyelocytic 

leukemia   
meningeal 

relapse 
 

m 47 + - - no  5 no no 

Diffuse large B-
cell lymphoma 

m 77 + - - yes 0.3
6 

none yes Piperacillin/Tazobactam 

Diffuse large B-
cell lymphoma 

f 64 + - - yes 0.8
2 

10 no Piperacillin/Tazobactam 
Meropenem 

Myelodysplastic 
syndrome 

m 49 + - - yes 4.3
9 

14 no Piperacillin/Tazobactam 
Meropenem/Teiclopanin 

Marginal zone 
lymphoma 

 

m 70 + - + yes 0.1
1 

3 no Meropenem/Clarithromycin, 
Remdesivir 

Autoimmune 
thrombocytopen

ia 
 

f 55 + - + no  15 no  

Cold 
Autoimmune 

Hemolytic 
Anemia 

 

m 67         - + - yes 15 9 yes Meropenem/Teicoplanin 
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trary, we identified 180 positives for Sars Cov2, 33 positives for in-
fluenza: 31 for influenza A and 2 swabs for influenza B. The 33
swabs belonged to 6 patients with influenza A and 1 patient with in-
fluenza B, two of these patients were positive for both influenza A
and Sars Cov2. Median age was 64 years (47-77), 2 females and 5
males. Patients with oncohematologic pathology were 5, 2 with non-
oncological haematological pathology (see the Table 1). 5 patients
had pneumonia, 4 with procalcitonine suggestive of bacterial infec-
tion. Only two patients were treated with oseltamivir, and one of this
did not have a negative swab (positive after 65 days). No patients
died, and upon resolution of the radiological picture of pneumonia,
regardless of the result of the swabs, patients were udergoing to
chemo or immunotherapy, where provided.

Conclusion. We conclude that influenza A/B in immunocompro-
mised patients, in our experience, is mild and self-limiting, however,
further studies need to be carried out with larger samples.

DP170

LOW RATE OF INFECTIOUS COMPLICATIONS OMITTING FLUO-
ROQUINOLONE PROPHYLAXIS AFTER HIGH-DOSE CHEMO-
THERAPY IN NON-HODGKIN LYMPHOMAS, A SINGLE CENTER
EXPERIENCE

M. Malchiodi, A. Santoni, M. Franceschini, I. Bernareggi, S. Fredducci,
M. Cuccaro, C. Carrara, A. Dragomir, B. Esposito Vangone, 
M. Simoncelli, V. Venanzi, A. Sicuranza, C. Zuanelli Brambilla, 
M. Defina, E. Zappone, M. Bocchia

UOC Ematologia, Azienda Ospedaliero-Universitaria Senese, Uni-
versità di Siena, Italy

Infectious complications after high-dose (HD) chemotherapy
(cht) in Non-Hodgkin Lymphomas (NHL) are been little investigated
due to rarity of patients (pts) in this setting. The emerging category
of High-Grade Lymphomas (according to the 2022 revision of the
World Health Organization classification) will require more fre-
quently HD cht than in the past. To reduce infection rate during neu-
tropenia, several guidelines still recommend Fluoroquinolone (FQ)
antibiotic prophylaxis, although the development of Multi-Drug Re-
sistant (MDR) bacteria is growing in multiple geographies. On this
evidence we started to omit FQ prophylaxis during prolonged neu-
tropenia attempting to develop an efficient protocol for the early
treatment of febrile neutropenia (FN). We describe a retrospective
real-life experience of severe neutropenia (≥7 days) during 43 HD
cht treatment in 27 NHL pts, treated from January 2015 till December
2022, omitting FQ prophylaxis. The median age at diagnosis was 56
years. 21/27 pts were male and 6/27 female. 12/27 pts had Diffuse
Large B Cell Lymphoma, including 2 with CNS involvement, 6/27
had Burkitt Lymphoma, 5/27 had Primary Central Nervous System
Lymphoma and 4 had T-cell NHL. In 11/27 pts bone marrow was in-
volved. The spectrum of HD cht embraced several protocols accord-
ing disease guidelines, including 18/43 CODOX-M/IVAC (with or
without Rituximab), 13/43 MATRix and 12/43 other HD regimens.
Our cohort median hospitalization lasted 20 days whose 10 days were
the median period of neutropenia (absolute neutrophil count
(ANC)<500/mmc). Specifically, induction cht implicates longer hos-
pitalization and longer neutropenia than consolidation courses
(p<0.002). FN was recorded in 33/43 HD cht cycles: 10 fever of un-
known origin, 17 sepsis, 5 bacterial organ infections, 1 fungal infec-
tion. Additionally, among the sepsis, 6 were gram positive
bacteremia, 11 were gram negative, and 5 were complicated by septic
shock. Nevertheless, no death from infection was reported. In 6/43
courses MDR bacteria colonization was documented: 5 extended
spectrum beta-lactamases cases and one carbapenem-resistant enter-
obacterales. Pts characteristics are summarized in Table 1. Despite

the availability of limited data, these results encourage to safely omit
FQ prophylaxis in NHL pts treated with HD cht, without increasing
infection related mortality and containing MDR infections risk, al-
though it is mandatory to promptly deal with FN.

Table 1.
   

 NHL1 

Pts2 27 
Median Age (range) 56.4 (20-84) 
Sex 

Male (%) 
Female (%) 

 
21/27 (77.8) 
6/27 (22.2) 

DLBCL3 (%) 
with CNS4 involvement 

PCNSL5 (%) 
Burkitt Lymphoma (%) 
T-cell NHL (%) 

12/27 (44.5) 
2/12 (16.7) 
6/27 (22.2) 
5/27 (18.5) 
4/27 (14.8) 

Bone marrow involvement (%) 11/27 (40.7) 

Cht6 treatment 
Induction (%) 
Consolidation (%) 
CODOX-M/IVAC (%) 
MATRix (%) 
Others (%) 

43 
27/43 (62.8) 
16/43 (37.2) 
18/43 (41.9) 
13/43 (30.2) 
12/43 (27.9) 

Hospitalization (days) (range) 20 (17-23) 
Neutropenia (days) (range) 

ANC7 < 500/mmc 
ANC < 100/mmc 

 
10 (8-12) 
6 (5.5-9) 

Fever (%) 
FUO8 (%) 

33/43 (76.7) 
10/33 (30.3) 

Sepsis (%) 
Gram-positive (%) 
Gram-negative (%) 
Both (%) 

17/33 (51.5) 
6/17 (35.3) 

11/17 (64.7) 
0/17 (0.0) 

Organ infections (%) 5/33 (15.2) 
Septic Shock (%) 5/33 (15.2) 
Rectal Swab (%) 

ESBL9 (%) 
CRE10 (%) 

6/43 (14.0) 
5/6 (83.3) 
1/6 (16.7) 

30-day mortality (%) 
Infectious related (%) 

3/43 (7.0) 
0/3 (0.0) 

1.! Non-Hodgkin Lymphoma 
2.! Patients 
3.! Diffuse Large B-Cell Lymphoma 
4.! Central Nervous System 
5.! Primary Central Nervous System Lymphoma 
6.! Chemotherapy  
7.! Absolute Neutrophil Count 
8.! Fever of Unknown Origin 
9.! Extended Spectrum Beta-Lactamases 
10.! Carbapenem-Rresistant Enterobacterales 

 

 

!
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EXPLORING TREATMENT APPROACHES AND OUTCOMES OF
OCULAR ADNEXAL LYMPHOMA: A RETROSPECTIVE 
MULTICENTER STUDY

O. Annibali1,2, C. Bancone1, D. Petrilli3, I. Del Giudice4, E. Cencini5,
M. Salvatori4, E. Maiolo3, A. Fabbri5, F. D’alò3, P. Anticoli Borza6,
V. Rapisarda7, M. Passucci4, N. Cenfra8, S Hoaus3, L Rigacci1,2

1Università Campus Bio medico; 2Fondazione Policlinico Universi-
tario Campus Bio medico; 3Ematologia,Università Cattolica del
Sacro cuore; 4Hematology, Department of Translational and Preci-
sion Medicine, Sapienza University of Rome; 5Unit of Hematology,
Azienda Ospedaliera Universitaria Senese and University of Siena;
6Ematologia Azienda Ospedaliera San Giovanni; 7Ematologia Poli-
clinico Tor Vergata; 8Department of Hematology, Ospedale Santa
Maria Goretti, Latina, Italy

Non-Hodgkin lymphomas (NHL) of the orbit and ocular adnexa
(OALs) are rare, comprising 8% of all extranodal NHL cases, with
57% being MALT lymphomas (OAL-MALT). Despite evolving ther-
apeutic approaches, consensus on optimal treatment remains elusive.
Local radiotherapy is evolving as the favored strategy over systemic
therapy. The aim of our study was to evaluate different treatment
strategies and compare their effectiveness. We conducted a retrospec-
tive, multicenter study on 62 patients with OAL-MALT diagnosed
between 2011 and 2023 in 7 Italian centers. Patients with extraocular
involvement were excluded. The median age was 67 years (range
21-96). 

Figure 1. 

According to the TNM staging system, 48 patients (77%) were
classified as T2N0M0, 11 patients (17%) as T1N0M0, 2 patients
(3%) as T4N0M0, 1 patient (1.5%) as T3N0M0, and 1 patient (1.5%)
as T3N1M0. Treatment modalities included chemo-immunotherapy
or chemotherapy alone (22 pts, 35.4%), immunotherapy alone (18
pts, 29%), radiotherapy (15 pts, 24.2%), and combined treatment (7
pts, 11.4%). Various regimens were employed as chemotherapy back-
bone: R-Bendamustine in 4 pts, R-CHOP-like therapy in 3 pts, and
Chlorambucil in 7 pts. According to the international response crite-
ria for malignant lymphoma, at the end of treatment, 45 patients
(72.5%) were in complete response (CR), 13 patients (21%) were in

partial response (PR), and 4 patients (6.5%) were in stable disease
(SD). Notably, the porptotion of CR was similar in patients treated
with RT (73%), with immunotherapy alone (72%), and with im-
munochemotherapy (75%), while CR was only 43% in patients
treated with combined treatment. Relapse with ocular involvement
occurred in 9.6% of patients. Median Overall Survival (OVS) and
Event-Free Survival (EFS) were not reached at a median follow-up
of 46 months. Notably, patients treated with Chemotherapy and RT
exhibited inferior median EFS compared to other groups. (Figure 1).
Our study underscores the diverse treatment landscape in OAL-
MALT, emphasizing the need for standardization and caution against
aggressive approaches.

P002

DIAGNOSTIC AND PROGNOSTIC ROLE OF 18F-FDG PET AND
ITS PARAMETERS IN PREDICTING HIGH-GRADE TRANSFOR-
MATION AND SURVIVAL IN INDOLENT NON-FOLLICULAR
NON-HODGKIN LYMPHOMAS

S. Bagnasco1, D. Albano2, A. Anastasia1, M. Motta1, L. Masina1, 
C. Pagani1, R. Daffini1, A. Passi1, C. Aquilina1, C. Cattaneo1, A. Re1,
F. Bertagna2, A. Tucci1

1UOC Hematology, ASST degli Spedali Civili di Brescia; 2UOC Nu-
clear Medicine, ASST degli Spedali Civili di Brescia, Italy

The role of 18-Flurodeoxyglucose Positron Emission Tomogra-
phy (18F-FDG PET) in FDG-avid lymphoma is well established,
while in indolent non-Follicular Non-Hodgkin Lymphomas (non-FL
iNHLs) is not yet clear. This study aims to investigate the potential
role of 18F-FDG PET semiquantitative variables in predicting high-
grade transformation (HGT) and their prognostic role in pre-treat-
ment transformed non-FL iNHLs. Between 2008 and 2023 we
retrospectively analyzed 51 patients (pts) with transformed non-FL
iNHL in our Center: among them, 49 had a 18F-FDG PET/CT per-
formed at HGT and 24 at iNHL diagnosis. Their demographic and
clinical characteristics at diagnosis and at HGT were reported on
Table 1. Median time to transformation (TTT) was 28 months (range
0-215). At HGT 44 pts (88%) underwent curative treatment, with
ORR 84% (77% CR, 7% PR). Recurrent/refractory disease was ob-
served in 49%. After a median follow-up of 17 months (range 2-173),
61% of pts was alive in CR. 

Table 1.

A control-population of 141 not transformed non-FL iNHLs with
baseline PET/CT was also analyzed: 114 Extranodal Marginal Zone
Lymphomas (EMZL - 81%), 17 Nodal MZL (NMZL - 12%), 6
Splenic MZL (SMZL - 4%), 1 Lymphoplasmacytic Lymphomas
(LPL), 3 iNHL not otherwise specified (NOS). Median age at diag-
nosis was 65y. M/F ratio was 75/66. After a median follow-up of 102
months 77% of pts were alive. From each PET/CT study, several
metabolic parameters were extracted: Standard Uptake Volume max

& &

Patient Characteristics At diagnosis (51 pts) At HGT (51 pts) 
Median age, yrs (range) 64 (42-86) 69 (46-92) 
M/F 23/28  
Histology (%) EMZL 18 (35) 

NMZL 13 (25) 
SMZL 9 (18) 
LPL 9 (18) 
Nos 2 (4) 

DLBCL 49 (96) 
Burkitt 1 (2) 
Primary cutaneous DLBCL, 
leg-type 1 (2) 

Stage (%) I-II 11 (22) 
III-IV 29 (56) 
Unknown 11 (22) 

I-II 15 (29) 
III-IV 36 (71) 
Unknown 0 

IPI (%)  
 

L/HL 21 (43) 
IH/H 27 (53) 
Unknown 2 (4) 
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(SUVmax), ratio to liver (r_liv), ratio to blood-pool (r_bp), Metabolic
Tumor Volume (MTV), Total Lesion Glycolysis (TLG). All these pa-
rameters at HGT were significantly associated with PFS and OS. SU-
Vmax was the best performing, and its threshold derived was 16.5
(sensitivity 72%, specificity 64%, AUC 0.671). Mean PFS and OS
were 135.3 months ±14.7SEM vs 48.8 months ±10.7SEM
(p=0.0051) and 130.6 months ±16.3SEM vs 55.5 months ±10.2SEM
(p=0.0089) in pts with SUVmax <16.5 and >16.5, respectively. At
iNHL diagnosis, SUVmax >8.2 was able to identify pts at increased
risk of transformation (p=0.002, sensitivity 73.7%, specificity 68.1%,
AUC 0.713), with also a significantly shorter mean TTT (28 vs 43
months, p=0.001). In conclusion, we demonstrated that semiquanti-
tative PET/CT variables at HGT have a prognostic role in non-FL
iNHLs, while SUVmax at diagnosis can identify a group of patients
at higher risk of early transformation.

P003

LIPOSOMAL DOXORUBICIN, VINBLASTINE AND DACARBA-
ZINE PLUS CONSOLIDATION RADIOTHERAPY OF RESIDUAL
NODAL MASSES FOR FRONTLINE TREATMENT IN OLDER
ADULTS WITH ADVANCED STAGE CLASSIC HODGKIN LYM-
PHOMA (C-HL): IMPROVED OUTCOME IN A SINGLE-CENTER
REAL-LIFE STUDY

C. Giordano1, M. Picardi1, A. Vincenzi1, C. Giordano1, L. De Fazio1,
N. Pugliese1, A. Scarpa1, E. Vigliar2, G. Troncone2, D. Russo3, 
M. Mascolo3, G. Esposito3, M. Prastaro3, C. Santoro3, R. Esposito1,
C.G. Tocchetti4, C. Mainolfi3, R. Fonti3, S. Del Vecchio3, M. Carchia2,
C. Quagliano1, A. Salemme1,  F. Pane1

1Department of Clinical Medicine and Surgery, Federico II Univer-
sity Medical; 2Department of Public Health, Federico II University
Medical School; 3Department of Advanced Biomedical Sciences,
Federico II University; 4Departments of Translational Medical Sci-
ences, Federico II University; Medical School

Patients aged ≥60 years (20% of all cases of c-HL) often present
with negative prognostic factors (advanced stage and B symptoms);
comorbidities are frequent thus outcomes are dismal and the optimal
therapy remains poorly defined. A retrospective, single-center study
of patients ≥60 y with previously untreated c-HL referring to the
Hematology Unit of Federico II University from 1 January 2013 to
1 January 2023 was carried out. All patients received a frontline reg-
imen with 25 mg/m2 of liposomal doxorubicin (NPLD), standard
Vinblastine and Dacarbazine without bleomycin (MVD), for a total
of 6 cycles, followed by radiation of residual nodal masses
(RNMs)≥2.5 cm. The primary endpoint was OS and PFS at 5-years
median follow-up. Secondary endpoints were the rates of response
at EoT FDG-PET, toxicity (in terms of global systolic longitudinal
myocardial strain [GLS] and left ventricular ejection fraction
[LVEF]) and feasibility. Patients received primary anti-infectious
prophylaxis with lipegfilgrastim s.c. on days 4, 18 of every cycle;
trimethropin-sulfamethoxazole at 960 mg orally every 12h for 2 days
a week and acyclovir at 800 mg orally daily from the start of
chemotherapy until 1 month; allopurinol at 300 mg orally in every
course; FDG-PET with Deauville score (DS) at staging, EoT and
every 3-6 months and 2D echocardiography and speckle tracking
echocardiography at baseline, interim, EoT and within six months
from EoT. 50 older adults (median age, 69 y; range, 60-89) with ad-
vanced stage c-HL were enrolled. The mean dose intensity of MVD
was 92% (33%-100%) and the feasibility endpoint (≤10% of patients
receiving <85% of the planned dose) was reached. At EoT-FDG-PET,
90% (45/50; one failed due to early death for Covid infection)
reached complete remission. 17 patients (34%) received consolida-
tion radiotherapy of RNMs with DS ≥3. At 5-year median follow-
up, the OS and PFS of the entire population were 87.5% and 81.6%,

respectively. In the chemotherapy alone cohort, the 5-year OS was
84.1% and the 5-year PFS was 81.5% while in the combined modal-
ity treatment cohort, the 5-year OS was 94.1% and the 5-year PFS
81.9% (Figure 1). Cox regression analyses confirmed that patients
60-69 y and 70-79 y (5-year OS: 92.4% and 93.7%, respectively) ap-
peared to benefit more from MVD ± irradiation as compared to pa-
tients ≥80 y (5 year OS: 50%; P=0.0049). 11 experienced grade ≥3
adverse events, and 4 of them required hospitalization. At cardiolog-
ical assessment only minor changes in GLS and LVEF (10% of pa-
tients) were recorded after treatment. Our data suggest that in older
adults with high-risk c-HL, NPLD-driven strategy (without
bleomycin) plus consolidation radiotherapy (if needed) may be a
promising up-front option, to test in phase II clinical trials for im-
proving survival incidence.

Figure 1. 
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IN BREAST MRI OF LONG-TERM CHEST RADIOTREATED
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Hodgkin lymphoma (HL) is a highly curable disease, although
the excellent life expectancy is offset by the late effects of successful
radiotherapy (RT) and chemotherapy, particularly the development
of second malignancies, such as breast cancer (BC). Increased back-
ground parenchymal enhancement (BPE) is an imaging biomarker
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of higher risk of BC, regardless of the amount of fibroglandular tis-
sue, in high-risk women. The aim of this prospective study was to
evaluate the distribution of BPE patterns and the possible onset of
BC in long-term HL survivors treated with chemotherapy and RT
and to compare them with age-matched women with BRCA mutation
carriers and without a history of cancer.

Methods. 62 women, aged between 22 and 49 years (median 35
years), long-term survivors of HL for at least 15 years (range 15-18
years) and 62 consecutive women of the same age with BRCA mu-
tation carriers, underwent screening with dynamic contrast magnetic
resonance imaging (DCE-MRI).

Results. The analysis of BPE was comparable in the two groups:
31 cases (50%) of moderate and marked BPE in the long-surviving
HL group and 30 (48%) in the BRCA carrier control group. In the
long-surviving HL group, 3 (5%) malignant lesions were found, two
of these (ductal carcinoma in situ-DCIS, n=1; non-special type-NST,
n=1) had moderate BPE lesions in the contralateral breast and one
(NST ) marked BPE.

Conclusions. In HL survivors, the incidence of BC is higher than
in the general population, furthermore we found a BPE comparable
to healthy women at high risk for BC with BRCA mutation carriers.
Future research should be directed at examining the underlying can-
cer biology and genetic susceptibility of treatment-induced tumors.
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INDIPENDENT EXTERNAL VALIDATION OF THE ADVANCED-
STAGE HODGKIN LYMPHOMA INTERNATIONAL PROGNOSTIC
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1Hematology Unit, Department of Medicine, University of Padova;
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Rodolico-San Marco”; 4Department of Molecular Biotechnology and
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Background. The evolution of the therapeutic landscape for clas-
sical Hodgkin Lymphoma (HL) is accompanied by the need for better
prognosis prediction, in an effort to develop risk-tailored approaches.
The Advanced-Stage Hodgkin Lymphoma International Prognostic
Index (A-HIPI) was recently modelled in a cohort of patients treated
with PET/CT guided ABVD, using baseline risk factors to predict
individual patient prognosis.

Aim. To perform independent external validation of the A-HIPI
risk model.

Methods. Patients diagnosed with advanced-stage HL from 4
different Italian institutions between 2004 and 2023 were enrolled.
All individuals were treated with PET/CT-guided ABVD. The A-
HIPI survival estimates were calculated as previously described
[Rodday et. al, JCO 2022]. Discrimination was assessed by the
means of Harrel’s c-index of concordance and by visual inspection
of the survival curves for each quartile of the A-HIPI predicted risk.

Results. A total of 355 patients were enrolled, of which 49%
were female, 81% presented with B symptoms and 38% had bulky
disease, with median age at diagnosis being 37 (range 18-65); 37%
of subjects had stage IIB HL, whereas 26% and 37% had stage III
and IV HL, respectively. After a median follow-up of 63 months, 5-
year overall-survival (OS) and progression-free survival (PFS) were
92.8% and 70.6%, respectively. Ninety-five (27%) patients had re-
lapsed/refractory disease and 29 (8%) died. After the application of

the A-HIPI model to the patient cohort, c-index was 0.64 (SE 0.06)
for OS and 0.62 (SE 0.03) for PFS. The patient population was then
divided into quartiles according to the predicted risk for both OS and
PFS. In both cases, good separation between the highest and lowest
predicted risk groups was observed (OS: Q1 89%, Q4 92%; PFS: Q1
55%, Q4 80%), with the middle quartiles showing some significant
overlap between themselves (OS: Q2 92%, Q3 97%; PFS: Q2 72%,
Q3 75%).

Conclusions. In this study, we show how the A-HIPI is of use in
predicting the individual prognosis of subjects affected by advanced-
stage HL, as the obtainment of c-index values comparable to the ones
reported in the development cohort makes this validation effort suc-
cessful. Moreover, the division of patients into quartiles displays
good discrimination especially between the lowest and highest pre-
dicted risks. However, such division, made for validation purposes
only, needs to be further refined if the A-HIPI is to be used to create
specific risk groups.

Figure 1. 
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In relapsed/refractory Hodgkin Lymphoma (RHL), the achieve-
ment of complete remission (CR) is fundamental in order to proceed
with curative allogeneic stem cell transplantation (HSCT) consoli-
dation. Immune checkpoint inhibitors (CI) have demonstrated clini-
cal activity in patients relapsing after autologous stem cell
transplantation (ASCT), although with only 20% CR. To improve
those results, we designed a treatment based on early CI therapy after
ASCT, supported by the reinfusion of unselected autologous lym-
phocytes (ALI). The rationale is to exploit the disease debulking of-
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fered by ASCT conditioning and proceed with early post ASCT ad-
ministration of CI on a minimal disease burden. ALI are aimed to re-
duce the post ASCT immune depression eliciting CI efficacy. 21 pts
with RHL (median age 32 years) underwent lymphocyte apheresis.
All patients received 2nd line chemo followed by 3rd line Brentux-
imab-Vedotin (BV) in non-responding pts. 14 patients failed to re-
spond to salvage therapy and thus received early post-transplant CI
supported with 4 ALI. 8 patients responded to 2nd line (n=6) or 3rd
line BV (n=2) and received ASCT in CR followed by ALI without
CI, as a control group (Figure  1A). Median follow-up was 38 months
(95% CI 29.4-52.3). All patients receiving ALI + CI achieved CR
and 8 received HSCT consolidation. All patients in the treatment arm
are alive. Median DFS was not reached in treatment arm (Figure 1B).
4 of the patients in the control arm relapsed (50%). Three of them
responded to 3rd line therapy and proceeded to HSCT. 2 patients died
because of RHL in control arm. Median DFS in the control arm was
22 months (Figure 1B). NK cells showed higher expansion and a
faster maturation in the treatment arm, compared to the control arm
(p<0.05). Preliminary results confirmed that HL cells lines do not
express HLA class I and II but do express several ligands of activat-
ing NK cells receptors such as aNKG2D, aNKp30, aNKp46,
aDNAM-1. Those receptors were able to trigger in vitro NK cells de-
granulation, that was further increased by PD-L1 and PD-L2 block-
ade on HL cell lines (p<0.05). Our data, with a long follow-up, show
very high anti-tumour activity of ALI + CI for RHL, allowing most
patients to proceed to HSCT. RHL patients in the treatment arm had
an excellent outcome if compared to the control arm, which included
patient in CR at ASCT. This approach may accelerate NK cell de-
velopment/maturation and favour the expansion of the “adaptive”
NK cell compartment.

Figure 1. 
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Background. The differential diagnosis of suspected neoplastic
diseases of deep lymph nodes can be challenging. Although consid-
ered the gold standard for histologic diagnosis in both lymphomatous
and solid tumors, excisional biopsy becomes more complex and it is
associated with higher procedural risks when dealing with abdominal
disease. In this setting, needle biopsy could be a valuable option for
diagnostic purposes.

Methods. This retrospective, monocentric study aimed to ana-
lyze the feasibility and safety of ultrasound-guided needle biopsy for
diagnosing neoplastic disease in deep abdominal nodes. We also
evaluated the detection rate and diagnostic accuracy of this approach.

Results. Seventy-seven needle biopsies of abdominal lymph
nodes were evaluated: 15/77 (19.5%) were non-diagnostic. Of these,
7 (46.7%) required a second biopsy, 5 of which were performed using
a different sampling technique, while only 2 patients underwent a
second needle biopsy. Of the 62 diagnostic biopsies, 40 (64.5%) were
lymphomas, 17 (27.4%) were solid cancers, and 5 (8.1%) were non-
neoplastic conditions. Of the 57 biopsies positive for neoplastic dis-
ease, 32/40 (80%) and 6/17 (35.3%) were newly diagnosed
lymphoma and solid cancer, respectively, while the remainder were
histologically confirmed. Three out of 40 lymphoma-positive biop-
sies were inconclusive for definite histologic type and were repeated
with a different diagnostic approach, leading to a diagnosis of
Hodgkin disease in 2 cases, while the other one was negative for lym-
phoma. The median diameter available for 70 lymph nodes was 47.4
mm (range 9-200) and was smaller for non-diagnostic biopsies com-
pared to diagnostic biopsies (28 mm vs 36.5 mm). Needle sizes used
were 14 gauge (G), 16G, and 18G in 2 (2.6%), 23 (29.9%), and 53
(67.5%) biopsies, respectively. An 18-gauge needle was used in 60%
of non-diagnostic and 62.5% of diagnostic biopsies. No procedure-
related adverse events were observed. Sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV) were
100%, 83.3%, 98.2% and 100%, respectively. The diagnostic yield
was 80.5% and the diagnostic accuracy was 98.4%.

Conclusions. Ultrasound-guided needle biopsy may represent a
valid diagnostic tool for the suspected neoplastic disease of deep ab-
dominal lymph nodes, with a favorable safety profile, a good diag-
nostic detection rate, and a high sensitivity.
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Introduction. In a pivotal phase II study (NCT02500407) mo-
sunetuzumab, a CD20xCD3 T cell-engaging bispecific antibody,
demonstrated high rates of complete responses (CR) and manageable
safety in patients (pts) with R/R FL and ≥2 prior lines of therapy.
Here, we present a subgroup analysis of this study in high-risk pts
with heavily pre-treated R/R FL after ≥3 years of follow-up.

Methods. Eligible pts had R/R FL Grade (G)1–3a and ≥2 prior
therapies. Efficacy and safety were assessed in pts with a history of
progression of disease within 24 months (POD24) from start of first-
line therapy, pts receiving mosunetuzumab in third (3L) vs fourth or
later line (4L+), and pts aged ≥65 years.

Results. As of 05/02/2023, 90 pts had received mosunetuzumab;
52% had POD24, 61% had 4L+ therapy, and 33% were aged ≥65
years. CR rates in pts with POD24 (60%), pts ≥65 years (67%), and
4L+ pts (55%; Table 1) were consistent with the overall population
(60%). A numerically lower 30-month duration of CR rate was ob-
served in 4L+ (66%) vs 3L (77%) pts. The 3-year progression-free
survival (PFS) rate was 44% in pts with POD24, 47% in pts ≥65
years and 43% in the overall population. 3-year PFS rate was lower
in 4L+ (36%) vs 3L (54%) pts. Safety across subgroups was consis-
tent with the overall safety cohort (OSC). Incidence of cytokine re-
lease syndrome events was 51% in pts with POD24, 47% in 4L+ pts,
30% in pts ≥65 years, and 44% in the OSC. In the OSC, any-grade
infections occurred in 51% of pts; after Cycle (C)8, 8 events were
reported in 8 pts. G≥3 infections were observed in 17% of pts. Most
common G≥3 infections were pneumonia (3%), upper respiratory
tract infection (2%), septic shock (2%), and COVID-19 (2%). Most
serious infections (14/19 [74%]) occurred in the first 4 C; after C8,
3 events were reported in 3 pts. Serious infections concurrent with
neutropenia were rare (1%). Hypogammaglobulinemia was reported
in 2% of pts.

Conclusions. Fixed-duration mosunetuzumab monotherapy
showed durable remissions and clinically meaningful survival out-
comes in high-risk pts with heavily pre-treated R/R FL. Safety was
manageable and consistent across subgroups, supporting outpatient
administration.

Table 1. Efficacy outcomes across subgroups.
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BASELINE WHOLE BODY PET METRICS PREDICT PROGRES-
SION FREE SURVIVAL AFTER CAR T-CELL THERAPY IN
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In patients with relapsed or refractory aggressive B-cell lym-
phoma undergoing treatment with CAR-T cell therapy, sustained
benefit is observed in only approximately 40% of cases. This study
aims to identify prognostic biomarkers in patients receiving CAR-T
cell therapy for aggressive B-cell lymphomas.

Methods. Consecutive patients who underwent CAR-T cell in-
fusion for aggressive B-cell lymphoma were retrospectively enrolled
in this single-center study. All patients underwent FDG PET/CT
scans before CAR-T infusion, and at 1 (PET-1) and 3 months post-
infusion. Total metabolic tumor volume (TMTV) and whole-body
total lesion glycolysis (WB-TLG), were quantified using an AI-based
automated segmentation algorithm (Lesion Scout with Auto ID,
Siemens Healthineers). Treatment response was assessed clinically
and radiologically every 3 months post-CAR-T or upon clinical pro-
gression.

Figure 1. 

Results. Forty patients were included (median age 55 years,
range 28-75). Most patients (65%) presented with advanced stage
(III-IV) disease. Baseline parameters including the International
Prognostic Index (IPI), lactate dehydrogenase (LDH) levels, and ex-
tranodal involvement were also analyzed. Median baseline TMTV
and WB-TLG were 28.34 cm3 (range 0-1306) and 222.36 (range 0-
12318), respectively. With a median follow-up of 8 months, 22 pa-
tients (55%) showed a response to CAR-T cell infusion. The median
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progression-free survival (PFS) was 12 months, with an overall PFS
rate of 48% at 2 years. Baseline TMTV and WB-TLG were predic-
tive of PFS (p<0.001), with higher baseline TMTV (≥48) and WB-
TLG (≥407) associated with lower PFS (median PFS, 1.4 months vs.
not reached and 2.5 months vs. not reached; p<0.001, respectively).
On multivariate analysis, baseline TMTV (cut-off 48.4) and LDH
above the upper normal limit were independent prognostic factors
for PFS (p<0.001 and p=0.003, respectively). We assigned 1 point
each for TMTV ≥48 and LDH above normal, distinguishing 3 groups
with 0 (15 patients), 1 (14 patients), or 2 (11 patients) points each.
Patients with 0, 1, or 2 points had increasingly worse responses to
CAR-T cell therapy (median PFS not reached vs. 12 months vs. 1.5
months, p<0.001) (Figure 1).

Conclusion. Baseline PET metrics hold promise for early iden-
tification of patients likely to benefit most from CAR-T cell infusion.
Integrating clinical variables with baseline and PET-1 metrics could
enhance patient stratification, enabling timely adaptation of clinical
management strategies.

P012

ANALYSIS OF TREATMENT OUTCOMES AND CART ELIGIBI-
LITY IN ELDERLY PATIENTS WITH DIFFUSE LARGE B-CELL
LYMPHOMA AGED BETWEEN 65 AND 75 YEARS.

E. Maiolo1, G. Schiaffini2, S. Bellesi1, E. Alma1, F. Bellisario1,2, 
R. Malafronte1,2, M. Viscovo1,2, F. Campana2, F. D’ Alo’1,2, 
S. Hohaus1,2

1Ematologia, Dipartimento di Diagnostica per Immagini, Radioter-
apia Oncologica ed Ematologia, Fondazione Policlinico Universi-
tario A. Gemelli IRCCS; 2Dipartimento di Scienze Radiologiche ed
Ematologiche, Università Cattolica del Sacro Cuore Facoltà di Med-
icina e Chirurgia, Italy

Diffuse large B-cell lymphoma (DLBCL), a potentially curable
disease also in the elderly, poses challenges in the treatment due to
concurrent comorbidities. CAR-T therapy has been approved in Italy
for DLBCL patients (pts) up to 75 years, more recently also as a sec-
ond-line for relapse within 12 months from first-line. This study
aimed to assess, in a real-life setting, clinical outcomes, feasibility
of different chemotherapies, and second-line strategies in this par-
ticular group, with a focus on potential eligibility to CAR-T. We in-
cluded 127 pts aged 65-75 out of 447 DLBCL diagnosed between
January 2017 and December 2021 into this single-center study. The
majority of pts (75.6%) had advanced-stage disease, with 67.7% hav-
ing an IPI of 3-5. All pts received R-CHOP based regimen, with full
dose anthracycline (AC) in 98 pts (77.2%, using liposomal AC in 61
pts), AC reduction in 22 pts (17.3%) (“R-miniCOMP”), and AC
omission in 7 pts (5.5%) (“R-CVP”). As expected, at a median fol-
low-up of 43 months, PFS varied significantly between AC-contain-
ing regimens and R-CVP, (70% in R-CHOP, 51% in R-miniCOMP
and 28% in R-CVP, p<0.005). Thirty-six (28%) pts had disease re-
currence, including 7 progression to the central nervous system
(CNS). Sixteen pts were refractory, 12 relapsed within 12 months,
while only 8 relapsed beyond 1 year. Among recurrences, 7/36
(19.5%) died early due to rapid progression, 7/36 (19.5%) received
oral chemotherapy with palliative intent and 22/36 (61%) intravenous
second line therapy (mostly platinum-based, in 6 cases with inten-
tion-to-transplant). Only 9 pts (all treated with a full-dose AC regi-
men) would have met the eligibility criteria for CAR-T as a
second-line therapy based on current regulations in Italy. This trans-
lates to just 25% of relapsed pts and 7% of the entire population. The
other 27 pts presented characteristics that would have been consid-
ered exclusion criteria from CAR-T: ECOG > 1 (10/36), late relapse
(8/36), CNS involvement at relapse (7/36), age at relapse (1/36), se-
vere cytopenia (1/36). Overall, 76.1% of recurrent pts died. Relapse

in elderly DLBCL aged 65 -75 is associated with poor risk charac-
teristics, rendering the vast majority of pts ineligible for CAR-T, and
with a dismal outcome with chemotherapy-based approaches, repre-
senting an unmet clinical need. These real-world data underscore the
importance of optimizing the risk-benefit ratio in the first line setting
to improve overall outcome in elderly DLBCL.

P013

EPCORITAMAB LEADS TO DEEP RESPONSES IN RELAPSED
OR REFRACTORY (R/R) FOLLICULAR LYMPHOMA (FL):
SAFETY AND POOLED EFFICACY FROM THE PIVOTAL AND
CYCLE (C) 1 OPTIMIZATION (OPT) FL COHORTS OF EPCORE
NHL-1

F. Bonello1, U. Vitolo1, P.J. Lugtenburg2, M.E.D. Chamuleau3, 
J.M. Sancho4, K.M. Linton5, K. Sonnevi6, D.J. Lewis7, 
M.A. Canales8, J.M. Vose9, J.C. Chavez10, H. Ghesquieres11, 
C. Thieblemont12, M. Hutchings13, A. Sureda14, T. Cochrane15, 
M.R. Clausen16, S. Leppä17, E. Gyan18, E. Favaro19, D. Hoehn20, 
I. Altıntaş21, C. Morehouse20, Z. Li20, R. Conlon22, W. Jurczak23

1Candiolo Cancer Institute, FPO-IRCCS; 2On behalf of the Lunen-
burg Lymphoma Phase I/II Consortium-HOVON/LLPC, Erasmus
MC Cancer Institute, University Medical Center, Department of
Hematology; 3On behalf of the Lunenburg Lymphoma Phase I/II
Consortium-HOVON/LLPC, Amsterdam UMC, VU University Med-
ical Center; 4Catalan Institute of Oncology (ICO), ICO Hospital
Germans Trias i Pujol; 5The Christie NHS Foundation Trust, Man-
chester Cancer Research Centre, and Division of Cancer Sciences,
University of Manchester; 6Karolinska Institutet; 7University Hospi-
tals Plymouth NHS Trust, Derriford Hospital; 8Clínica Universidad
de Navarra; 9University of Nebraska Medical Center; 10Moffitt Can-
cer Center; 11Hospices Civils de Lyon, Centre Hospitalier Lyon Sud;
12Assistance Publique & Hôpitaux de Paris (APHP), Hôpital Saint
Louis, Hémato-oncologie, Université de Paris; 13Rigshospitalet and
University of Copenhagen; 14Clinical Hematology Department, In-
stitut Català d’Oncologia-L’Hospitalet, IDIBELL, Universitat de
Barcelona; 15Gold Coast University Hospital, Southport; 16Vejle Hos-
pital; 17University of Helsinki and Helsinki University Hospital Com-
prehensive Cancer Center; 18Service d’Hématologie et Thérapie
Cellulaire, Centre Hospitalier Universitaire de Tours, CIC INSERM
U1415; 19Genmab A/S; 20Genmab; 21Genmab B. V; 22AbbVie; 23MSC
National Research Institute of Oncology

In the pivotal cohort of EPCORE® NHL-1 (phase 1/2;
NCT03625037), epcoritamab treatment (tx) led to deep, durable re-
sponses per independent review committee in patients (pts) with mul-
tiply R/R FL (overall response rate [ORR], 82%; complete response
[CR] rate, 63%). Most CRS events were low grade (Table), all re-
solved, and none led to tx discontinuation. Enhanced CRS mitigation
strategies without mandatory hospitalization for CRS monitoring are
being evaluated in a C1 OPT cohort of EPCORE NHL-1. In this co-
hort, pts with CD20+ R/R FL grade (G) 1–3A and ≥2 prior lines of
systemic tx received subcutaneous epcoritamab (28-d Cs) with a third
step-up dose in C1 (D1, 0.16 mg; D8, 0.8 mg; D15, 3 mg), followed
by 48-mg full doses (QW, C1–3; Q2W, C4–9; Q4W, C≥10) until dis-
ease progression. Adequate hydration and dexamethasone as the pre-
ferred steroid for mandatory CRS prophylaxis were recommended
in C1. Rates of any-grade and G≥2 CRS events were the primary
endpoints. Secondary endpoints included response per Lugano cri-
teria, minimal residual disease (MRD) negativity in peripheral blood
(clonoSEQ®; 10-6 cutoff), and safety/tolerability. Efficacy analyses
for the pooled pivotal and C1 OPT cohorts were conducted. As of
Jan 8, 2024, 86 pts had received epcoritamab in this C1 OPT cohort.
Median follow-up was 5.7 mo. Demographic and disease character-
istics were similar between the pivotal and C1 OPT cohorts (C1 OPT:
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median prior tx lines, 2 [range, 2–9]; stage III–IV FL, 92%; double
refractory, 63%; primary refractory, 44%; POD24, 42%). All CRS
events were low grade (49% overall; 40% G1, 9% G2; Table 1); most
events occurred in C1, and none led to tx discontinuation. No pts had
ICANS or clinical tumor lysis syndrome. Of the 82 pts in C1 OPT
who received the first full dose, 44 (54%) received outpatient CRS
monitoring. ORR was 84% and CR rate was 65% among the 214 pts
in the pivotal and C1 OPT cohorts (per investigator). In each cohort,
median times to response/CR were 1.4/1.5 mo. Of the 135 MRD-
evaluable pts in both cohorts, 89 (66%) had MRD negativity. CR,
MRD negativity overall, and MRD negativity at C3D1 (prespecified
time point) were associated with improved progression-free survival.
In the largest R/R FL population receiving a T cell–engaging tx to
date, epcoritamab led to early, deep responses with manageable
safety. Rate and severity of CRS were substantially reduced with C1
OPT. These results support continued evaluation of epcoritamab tx
in the outpatient setting.

Table 1. CRS events in the pivotal and C1 OPT cohorts.
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OUTCOME OF POST-TRANSPLANT LYMPHOPROLIFERATIVE
DISORDERS ACCORDING TO RISK STRATIFY SEQUENTIAL
TREATMENT: A SINGLE CENTRE ITALIAN EXPERIENCE

F. Colombo1,2, P. Minga2, C. Muzi2, D. P. Bernasconi1, E. Ravano2,
V.R. Zilioli2, E. Ravelli2, E. Meli2, R. Cairoli1,2

1University of Milano-Bicocca; 2Division of Hematology, ASST
Grande Ospedale Metropolitano Niguarda, Italy

Post-transplant lymphoproliferative disorders(PTLD) are a se-
vere complication related to immunosuppression occurring after solid
organ transplantation. We present a retrospective monocentric real-
world analysis encompassing 20 cases of CD20+ PTLD(16 Diffuse
Large B-Cell Lymphoma and 4 Burkitt Lymphoma) managed at Ni-
guarda Hospital in Milan from 2015 to 2023. Patients(pts) were
treated according to modified Risk Stratify Sequential
Treatment(RSST) criteria. Each pt received induction therapy with
4 cycles of weekly intravenous Rituximab(R), followed by interim
response evaluation via computed tomography/positron emission to-
mography(CT/PET) between days 42-49. Risk stratification for sub-
sequent therapy was based on interim CT/PET response. Pts were
categorized into low-risk(LR) group if they attained a complete re-
sponse(CR) on interim CT/PET, regardless of their International
Prognostic Index (IPI) score, or if they achieved a partial
response(PR) with IPI score<3. Conversely, pts with PR and IPI
score>3, or those with stable or progressive disease (SD,PD), were
classified into high-risk (HR) group. LR group received consolida-
tion with 4 further 3-weekly doses of R iv,while HR pts received in-
tensification with immuno-chemotherapy R-CHOP21(CIT). Overall
survival(OS) and event free survival(EFS) were analysed for the en-
tire group, LR and HR pts. After R-induction the ORR was
65%(13/20,95%CI: 41-85%):5 CR, 8 PR(1pt died after CT evalua-
tion),2 SD and 2 PD. During induction 4 pts died because of infec-
tion/organ failure. Applying RSST criteria, we identified 8 LR and 8
HR pts. The ORR at the end of treatment was70%(14/20,95%CI:46-

88%). The OS at 1 and 2years(y) was 70%(95%CI: 50-90%). 6
deaths at 5y. For LR pts OS at 1 and 2y was100%, at 5y all LR pts
were alive. In HR group OS at 1y and 2y was 75%(95%CI: 45-
100%). HR pts, who reached CR after CIT, were still in remission at
5y. EFS was 60%(95%CI: 38-81%)at 1y and 47%(95%CI: 24-
70%)at 2y. We observed:3 relapses, 3 progressions and 4 deaths not
related to PTLD. EFS in the HR group at 1y and 2y was
62.5%(95%CI: 29-96%). EFS of LR pts was 70%(95%CI: 34-100%)
at 1y and decreased to 52.5%(95%CI: 12.5-92.5%)at 2y. In our study,
we reaffirmed the efficacy and safety of RSST based on response to
R-induction and IPI score. The analyses demonstrated a 5-y OS rate
of 100% for LR pts and 75% for HR pts, comparable to PTLD-2 trial
results, highlighting the importance of risk stratification in guiding
therapeutic decisions.

Figure 1. 
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FEATURE AND EARLY IDENTIFICATION OF IMMUNE EFFEC-
TOR CELL ASSOCIATED NEUROTOXICITY (ICANS) IN 
CHIMERIC ANTIGEN RECEPTOR (CAR) T - CELL TREATED
NON HODGKIN LYMPHOMA: A MONOCENTRIC EXPERIENCE

M.C. Tisi1, M. Riva1, D. Polo2, M. Wieczorek1, A. Bissoli3, 
G. Zarantonello4, F. Ranzato2, A. Tosetto1

1Hematology Unit, San Bortolo Hospital, AULSS 8 Berica; 2Centro
riconosciuto di riferimento regionale per la diagnosi e il trattamento
delle epilessie dell’adulto, AULSS8, Ospedale San Bortolo; 3UOC
Neuroradiologia, San Bortolo Hospital, AULSS 8 Berica; 4UOC
Neurologia, AULSS 8, Ospedale S. Bortolo, Italy

ICANS is the most clinically challenging complication of CAR-
T cell therapy, reported in 20–60% of patients (pts), 12–30% with
severe symptoms, and up to 30% with seizures. The indications and

 
 

n (%) Pivotal cohorta 
N=128 

C1 OPT cohort 
N=86 

Any-grade CRS 85 (66) 42 (49) 
G1 51 (40) 34 (40) 
G2 32 (25) 8 (9) 
G3 2 (2) 0 
G!4 0 0 

aData cutoff: April 21, 2023. 
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Figure 1) Overall survival, time from diagnosis. Figure 2) Overall survival by RSST on patients alive after 
4 Rituximab; from time to response to 4 R. Figure 3) Event free survival, time from diagnosis to 
progression, relapse or death. Figure 4) Event free survival by RSST, on patients alive after 4 rituximab; 
from time to response to 4 R. 
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utility of the electroencephalogram (EEG) for an early identification
of ICANS remain poorly defined, and EEG findings have been re-
ported anecdotally. Here we describe a monocentric population of
patients with non Hodgkin lymphoma, treated with CAR-T cells be-
tween 2020 to 2024. All pts had per protocol EEG and magnetic res-
onance imaging (MRI) before CAR-T infusion, MRI screening
between 7-10 days from infusion and pts with ICANS repeated EEG
during the acute phase. Toxicity was graded according to the ASTCT
Consensus Grading. Seizure prophylaxis with levetiracetam was ad-
ministered only in case of history of seizures or previous secondary
central nervous system (CNS) lymphoma. A total of 53 pts affected
from DLBCL or high grade lymphoma (n=46), PMBCL (n=5), MCL
(n=2), were infused with CAR-T products (26 Axi-Cel, 25 Tisa-Cel,
2 Brexu-Cel). One month PET-CT response was 25 CR (51%), 15
PR (31%) and 9 PD (18%). Four pts died before the first response
evaluation for progressive disease or infectious complications. Forty-
four pts (83%) were complicated with CRS G1-2, and 3 pts (5%) ex-
perienced CRS G>2. Four pts received seizure prophylaxis, and 6
pts (11%) had ICANS G1-2, ICANS G>2 in 3 patients (6%). Among
the 4 pts with previous history of seizures or CNS lymphoma, we
observed only one case of ICANS G3. Median time to ICANS onset
was 10 days, with a median duration of 6 days; all pts with ICANS
had a preceding diagnosis of CRS. No late neurologic toxicity was
reported. Baseline EEG was normal in the whole population. In the
acute phase, 6 pts with ICANS performed EEG, and they were all
abnormal (Table 1). Only 2 pts with ICANS had MRI alterations con-
comitant to impaired consciousness (Table 1). Post infusion MRI
showed radiologic alterations (2 new ischemic lesions and 1 DWI
mild restriction in the corpus callosum splenium) in 3 pts without
ICANS or specific clinical symptoms. The frequency of ICANS in
our population is quite low, and there was not an increase of seizures
even in the absence of primary prophylaxis. All pts who performed
EEG in the acute phase of ICANS had EEG alterations, and the
severity of EEG findings correlated with the clinical severity of the
neurotoxicity. EEG can be a useful tool for the early diagnosis of
ICANS, prospective studies are needed.

Table 1. Clinical, EEG and MRI findings of ICANS patients.
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REAL-LIFE T-CELL PHENOTYPE MONITORING AFTER ANTI-
CD19 CAR-T CELL THERAPY MAY BE INFORMATIVE OF CAR-T
FITNESS AND IMMUNE RECONSTITUTION.

M. Farina1, M. Chiarini2, A. Galvagni2, A. Leoni1,3, S. Bernardi1,3, 
B. Xhahysa1,3, G. Campisi1, E. Ferrari4, A. Bianchetti4, A. Beghin5,
S. Piva6, F. Zuccalà6, L. Poli7, A. Pilotto7, V. Radici1, E. Accorsi
Buttini1, M. Galli1, L. Masina1, G. Magliano1, E. Morello1, 
A. Padovani7, C. Cattaneo8, D. Moratto2, A. Lanfranchi4, C. Almici3,
D. Brugnoni2, A. Tucci8, M. Malagola1, A. Re8, D. Russo1

1Blood Diseases and Cell Therapies unit, Bone Marrow Transplant
Unit, ASST Spedali Civili of Brescia, Department of Clinical and Ex-
perimental Sciences, University of Brescia; 2Clinical Chemistry Lab-
oratory, Flow Cytometry Section, ASST Spedali Civili of Brescia;
3Centro di Ricerca Emato-oncologico AIL (CREA), ASST Spedali
Civili of Brescia; 4Laboratory for Stem Cells Manipulation and Cry-
opreservation, Department of Transfusion Medicine, ASST Spedali
Civili of Brescia; 5Stem Cell Laboratory, ASST Spedali Civili di Bres-
cia; 6Division of Anesthesiology and Critical Care Medicine, Uni-
versity of Brescia, ASST Spedali Civili of Brescia; 7Neurology Unit,
University of Brescia, ASST Spedali Civili of Brescia; 8Hematology
Unit, ASST Spedali Civili of Brescia, Italy

Background. Chimeric antigen receptor T (CAR-T) cell therapy
has emerged as promising treatment for Diffuse large B-cell Lym-
phoma (DLBCL), Primary mediastinal B-cell lymphoma (PMBCL)
and Mantle cell Lymphoma (MCL). However, more than half of pa-
tients (pts) still relapse, and prolonged cytopenias and infections have
been increasingly reported. This study aimed to characterize immune
reconstitution following CAR-T cell therapy.

Methods. Immune phenotype was assessed at various time points
(day +10, +30, +90, and +180) post CAR-T cells infusion at Spedali
Civili in Brescia. Since December 2021, 24 pts have been evaluated:
15 DLBCL (8 Tisa-cel; 7 Axi-cel), 3 PMBCL, and 6 MCL. Combi-
nations of monoclonal antibodies were used by Flow Cytometry to
evaluate the CD4+/CD8+ T-subsets: Naïve (CD45RA+CCR7+);
Central Memory (CM, CD45RA-CCR7+); Effector Memory (EM,
CD45RA-CCR7-); Terminally Differentiated (TD, CD45RA+CCR7-
), and HLA-DR+ CD4+/CD8+ cells. CAR-T cells expansion was
evaluated using a specific CD19 CAR reagent.

Figure 1. 

Results. Lower levels of CD4+ and CD8+ Terminally Differenti-
ated T-cells on day 10 were associated with a higher complete remis-
sion (CR) rate at day 30 (p 0,04 and p 0,02, respectively; Figure 1).

 

Number 
of 
patients 

Severity 
of ICANS 

ICANS findings EEG findings MRI findings 

2 G1 Tremor and 
dysgraphia 

Diffuse and irregular 
theta activity 

None 

2 G1 Mild consciousness 
impairment 

Mild slowing of 
background rhythm, 
anterior delta waves, 
occasionally with 
triphasic morphology 

1 pt with 
pachymeningeal 
enhancement* 
 
1 pt without 
alterations 

1 G2 Severe consciousness 
impairment 

Mild slowing of 
background rhythm, 
anterior delta waves, 
occasionally 
withtriphasic 
morphology 

Alterations compatible 
with PRES 

1 G3 Bilateral tonic-clonic 
seizures** 

Electrographic 
seizures 

None 

!
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Figure 1: (A) Analysis of CD4+ and CD8+ T-cell subsets on day 10 following CAR-T cell infusion. 
Patients who achieved complete remission at 30 days are shown in green, while those who did 
not are shown in red. (B) Patients who attained 200 CD4+ cells/μL are depicted in green, 
compared to those who did not in red, categorized by the diƯerent CAR-T cell products. 
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Additionally, higher levels of HLA-DR expression on CD8 cells on
day 10 were correlated with CR at day 30. This data highlights how
having more exhausted T-cells at the peak of the CAR-T cells expan-
sion results in a lower response rate. We then assessed the immuno-
logical recovery over time, determining when pts exceeded the
threshold of 200 CD4+ cells per microliter. Remarkably, all pts treated
with Tisa-cell achieved over 200 CD4+ cells/uL at +90 days, compared
to 16 % of those treated with Axi-cell (p 0,02) and none of the pts
treated with Brexu-cell (p 0,005). The expansion of CAR-T cells also
seems to affect CD4+ recovery. Specifically, only 22 % of pts in the
“expander” group have over 200 CD4+ cells/uL at +90 days, compared
to 100 % of pts who did not undergo expansion (p 0,045). Conversely,
the type of disease, experiencing CRS or ICANS, CR at day 30, or re-
ceiving high doses of steroids, do not affect CD4+ recovery at 3 and 6
months. Of the patients with <200 CD4/uL at 3 months, 55,6 % sub-
sequently developed an infection, compared to 14,3 % of those with
>200 CD4/uL.

Conclusions. The T-cell phenotype at day 10 post CAR-T cells
infusion impacts on outcome at 30 days, while the type of product
and CAR-T cells expansion influence CD4+ recovery.
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ASSESSING THE COST-EFFECTIVENESS OF MOSUNETUZU-
MAB VERSUS TISAGENLECLEUCEL FOR RELAPSED/REFRAC-
TORY FOLLICULAR LYMPHOMA: AN ITALIAN HEALTH
SERVICE PERSPECTIVE

M. Bellone, A. Sabinot, L. Pradelli

AdRes, Health Economics & Outcome Research

Objective. To assess the cost-effectiveness of mosunetuzumab
versus tisagenlecleucel for the treatment of adult patients with re-
lapsed/refractory follicular lymphoma after two or more lines of sys-
temic therapy (R/R 3L+ FL) from the perspective of the Italian
National Health Service (NHS).

Methods. A partitioned survival model of three mutually exclu-
sive health states-progression-free, post-progression, and death-was
developed to project lifetime costs and benefits associated with mo-
sunetuzumab and tisagenlecleucel. Data from the GO29781 and the
ELARA studies informed treatment effectiveness. A matching-ad-
justed indirect comparison (MAIC) approach was used to account
for differences in trial population characteristics on the relative effi-
cacy of mosunetuzumab to tisagenlecleucel. Progression-free sur-
vival (PFS) and overall survival (OS) were extrapolated beyond the
trial period by applying the hazard ratios from the MAIC to mosune-
tuzumab’s parametric survival curves (OS=0.86 with 95%CI: 0.15-
1.93; PFS=1.73 with 95%CI: 1.10-2.75). Direct healthcare costs,
including drug acquisition and administration, disease monitoring,
adverse event management and post-progression therapy, were col-
lected from Italian sources. Total costs, life-years (LYs), and qual-
ity-adjusted life-years (QALYs) were the outcome measures used in
the estimation of cost-effectiveness. Scenario and probabilistic sen-
sitivity analyses (PSA) were conducted to assess the robustness of
the findings.

Results. The base-case analysis indicated that mosunetuzumab
dominates tisagenlecleucel in patients with R/R 3L+ FL, demonstrat-
ing both positive effects (QALYs: 0.70) and substantial lower costs
(approximately -€140,000). The PSA confirmed consistent results
despite clinical parameter input uncertainty, with mosunetuzumab
maintaining cost-effectiveness over tisagenlecleucel in >90% of it-
erations, at the Italian willingness-to-pay (WTP) threshold of
€40,000/QALY. In a scenario analysis assuming equal OS between
treatments (HR=1), mosunetuzumab remained an economically ef-
ficient option.

Conclusion. Mosunetuzumab results a cost-effective treatment

option compared to tisagenlecleucel for adult patients with R/R 3L+
FL, presenting favorable outcomes from the perspective of the Italian
NHS. Future research and data collection efforts will be crucial to
confirm these findings and reduce uncertainties regarding long-term
clinical and economic implications.
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CENTRAL NERVOUS SYSTEM RELAPSE IN DIFFUSE LARGE B-
CELL LYMPHOMA AND ROLE OF CNS PROPHYLAXIS: A SUB-
ANALYSIS OF THE RETROSPECTIVE OBSERVATIONAL
STRIDER STUDY

F. Fasano1,2, C. Benevolo Savelli1,2, A. Evangelista3, F. Cavallo4,5, 
M. Novo1, V. Peri2,4, I. Dogliotti4, S. Ragaini4, S. Ferrero4,5, 
M. Clerico4, B. Bruno4,5, R. Freilone1, B. Botto1

1SC Ematologia A. O. U Città della Salute e della Scienza di Torino;
2University of Turin; 3Unit of Clinical Epidemiology AOU Città Della
Salute E Della Scienza Di Torino and CPO Piemonte; 4Division of
Hematology Department of Molecular Biotechnology and Health
Sciences University of Torino A. O. U. Città della Salute e della
Scienza di Torino; 5Division of Hematology University Hospital A.
O. U. Città della Salute e della Scienza di Torino, Italy

Central nervous system (CNS) relapse of diffuse large B-cell
lymphoma (DLBCL) is a rare event and correlates with a dismal
prognosis. The efficacy of strategies to avoid CNS disease recur-
rence, such as high-dose intravenous methotrexate (HD-MTX) and
intrathecal prophylaxis (IT), is controversial. Our study focuses on
patients (pts) with CNS relapse of DLBCL in order to evaluate clin-
ical features, the validity of prognostic scores and the efficacy of
CNS prophylaxis. Three hundred and forty two pts (excluding pri-
mary testicular lymphoma or CNS disease at diagnosis) with DLBCL
included in the retrospective observational STRIDER study (full
paper in press), diagnosed between January 2010 and December
2019 at AOU Città della Salute e della Scienza di Torino and treated
with curative intent were selected. 

Figure 1. 

Mean age was 67 years, 51/342 had ECOG PS ≥ 2 (15%),
199/341 elevated LDH (58%), 211/341 were stage IV (62%),
180/339 IPI score ≥ 3 (53%), 168/339 CNS-IPI 2-3 (49.5%), 85/339
CNS-IPI 4-6 (25%). 95/342 pts received CNS prophylaxis (28%):
59 by IT route only (17%) (25 CNS-IPI 2-3; 28 CNS-IPI 4-6), 14 by
intravenous (iv) MTX only (4%) (9 HD-MTX ≥3 g/mq; 1 CNS-IPI
2-3; 12 CNS-IPI 4-6), and 11 by combined route (3%) (5 CNS-IPI
2-3, 6 CNS-IPI 4-6). Eleven pts experienced CNS relapse (8 CNS
only, 3 CNS + systemic recurrence). The cumulative incidence at 3
years was 2.6%. In univariate analysis, CNS relapse risk was influ-
enced by elevated LDH levels but not by the use of CNS prophylaxis.
However, none of the pts receiving iv MTX had CNS recurrence
while 2/59 pts receiving exclusive IT experienced this event (3.4%).
In multivariate analysis, only ECOG PS confirmed significant cor-
relation with the risk of CNS recurrence (Figure 1). The 1-year over-
all survival for pts with SNC recurrence was 37%. With the limit of
a retrospective study and a small sample size our data did not show
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benefit of IT prophylaxis. Although a statistically significant benefit
from the use of HD-MTX prophylaxis is not shown, probably due to
the low number of overall events, omitting this therapeutic strategy
is not justified. Univariate and multivariate regression analyses agree
in reporting that the CNS-IPI score is not always reliable. The iden-
tification of new predicting factors of CNS relapse may help in di-
recting prophylactic strategies on a more selected population with
very high-risk of CNS relapse.

P019

MONOTHERAPY WITH SECOND-GENERATION BCL2 INHIBI-
TOR SONROTOCLAX (BGB-11417) IS WELL TOLERATED, 
WITH HIGH RESPONSE RATES IN RELAPSED/REFRACTORY
(R/R) MARGINAL ZONE LYMPHOMA (MZL): DATA FROM 
AN ONGOING PHASE 1 STUDY

A.M. Frustaci1, A. Tedeschi2, C.Y. Cheah3,4,5, S. Opat6, E. Verner7,8,
L. Magnano9, N. Epperla10, J. Hilger11, Y. Fang12, D. Simpson11, 
H. Guo13, M.A. Anderson14,15

1ASST Grande Ospedale Metropolitano Niguarda; 2ASST Grande
Ospedale Metropolitano Niguarda; 3Sir Charles Gairdner Hospital
and PathWest Laboratory Medicine; 4Medical School, University of
Western Australia; 5Linear Clinical Research; 6Lymphoma Research
Group, School of Clinical Sciences at Monash Health, Monash Uni-
versity; 7Concord Repatriation General Hospital; 8University of Syd-
ney; 9Hospital Clínic de Barcelona; 10The James Cancer Hospital
and Solove Research Institute at Ohio State University; 11BeiGene
USA, Inc; 12BeiGene (Beijing) Co, Ltd; 13BeiGene (Shanghai) Co,
Ltd; 14Royal Melbourne Hospital and Peter MacCallum Cancer Cen-
tre; 15The Walter and Eliza Hall Institute

Background. Sonrotoclax (BGB-11417), a next-generation
BCL2 inhibitor, is a more selective and potent inhibitor of BCL2 than
venetoclax in biochemical assays. BGB-11417-101 (NCT04277637)
is an ongoing, first-in-human, phase 1/1b dose-escalation/expansion
study in pts with B-cell malignancies. Presented here are safety and
efficacy data for sonrotoclax in pts with R/R MZL.

Methods. Pts received sonrotoclax (dose escalation: 40, 80, 160,
320, or 640 mg QD) with a 3-day dose ramp-up. Expansions at 640
and 320 mg followed. DLTs were evaluated from ramp-up through
day 21 at the intended dose. The primary endpoint was safety per
CTCAE v5.0; a secondary endpoint for dose-expansion was ORR
(defined as partial response [PR] or better) per Lugano 2014 criteria.
TLS was assessed per Howard 2011 criteria.

Results. As of April 24, 2023, 13 pts with MZL had received
sonrotoclax across the dose-escalation and -expansion cohorts (40
mg, n=1; 160mg, n=2; 640 mg, n=10). Overall, median age was 73
years (range, 54-85); the median number of prior tx was 1 (range, 1-
3). Four pts progressed on BTK inhibitors (BTKi); 3 had BTKi as
their last therapy. Dose escalation occurred per protocol at all defined
doses. MTD was not reached up to 640 mg. One DLT of febrile neu-
tropenia was observed at 160 mg. Expansion was completed with the
recommended phase 2 dose of 640 mg. Median follow-up was 7.8
mo (range, 2.6-36.6). TEAEs occurring in ≥20% of pts were nausea
(39%) and pyrexia, diarrhea, and constipation (31% each). The most
common grade ≥3 TEAEs were neutropenia, febrile neutropenia/neu-
tropenic sepsis, and TLS (n=2, 15% each). Five pts discontinued tx
(progression, n=3; AE [infection], n=1; withdrawal, n=1). No TEAEs
led to death. Two pts in the 640-mg cohort had laboratory TLS after
initial ramp-up doses: 1 after 160 mg and 1 after initial doses of 40
and 80 mg. All TLS events resolved within 24 hrs without sequela
or dose change. Of 12 response-evaluable pts, the ORR was 67%,
including 4 CRs (33%). Of 9 response-evaluable pts treated at 640
mg, the ORR was 78%, including 4 CRs (44%; Figure 1). Responses
were observed in all 4 pts with prior progression on BTKi (CR, n=3;

PR, n=1).
Conclusions. Sonrotoclax monotherapy had a tolerable safety

profile and encouraging antitumor activity across tested doses in pts
with MZL. Two pts had laboratory TLS following initial doses that
resolved. No clinical TLS was observed. An exploratory 320-mg co-
hort is currently enrolling.

Figure 1. 

P020

SINGLE CENTER EXPERIENCE OF DA-EPOCH AS FRONTLINE
TREATMENT FOR AGGRESSIVE DIFFUSE LARGE B-CELL 
LYMPHOMA (DLBCL)

G. Francia1, E. Montanari1, C. Salvetti2, M. Schirru1, E. Fioribello1,
F. Santoro1, A. Incorvaia1, C. Martellossi1, E. Granero1, F. Guolo1,2,
A. Todiere2, F. Ballerini2, R.M. Lemoli1,2

1Clinic of Hematology, Department of Internal Medicine (DiMI),
University of Genoa; 2Department of Oncology and Hematology
(DIPOE), IRCCS Ospedale Policlinico San Martino, Italy

Background. Diffuse Large B-cell Lymphoma (DLBCL) is the
most common large B-cell Lymphoma. Unfortunately, only 60% of
DLBCL can be cured with standard therapy and patients with ag-
gressive features (such as mutation in c-MYC, BCL2 or BCL6, ele-
vated proliferation index (i.e. Ki67), ABC type and high IPI score)
have a poor outcome. CALGB 503 randomized study show no sur-
vival advantage of R-DA-EPOCH over R-CHOP in DLBCL, but
most of the patients enrolled had favorable prognostic features. The
aim of our study is to investigate the tolerability and efficacy of R-
DA-EPOCH regimen in patients with DLBCL with poor prognostic
factors. 

Methods. We have retrospectively analyzed the outcome of 50
patients affected by DLBCL and treated in first line with R-DA
EPOCH from 2016 to 2023. The median age was 62 years (range:
33-74 years) and the median FUP was 40.5 months. 40% of patients
had more than 65 years, 52% had Ann Arbor stage IV, 46% had a
ki67>90%, 54% were ABC type. CNS IPI and IPI score were high
(>3) in 62% and 24% of patients, respectively. Only 3 patients had
double/triple hit lymphoma.

Results. Therapy was well tolerated, also among older patients:
nine patients needed hospitalization for adverse events and no treat-
ment-related deaths were recorded. Only one patient died during
treatment due to disease progression, while 96% of patients (47/50)
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were able to receive at least one dose escalation. The ORR was 82%
(with a CRR 76%) and the OS and PFS at 2 years were 76.5% and
67%, respectively. No differences in 2-years OS were seen according
to age (73% vs 71%, for patients with ≥ or<65 years, Figure 1), ele-
vated IPI score (72% vs 83% for IPI ≥ 3 and<3), elevated CNS-IPI
score (79% vs 77% for CNS-IPI ≤ 3 or > 3), cell-of-origin (75% for
both GC type and non-GC type), advanced stage (72% vs 82% for
stage IV or lower) and very high ki67 (81% vs 69% for patients with
ki67 ≥ or<90%). P-value were n.s. in all subgroups.

Discussion and Conclusions. Our data showed that R-DA-
EPOCH is well tolerated and results in a favorable CRR, despite the
unfavorable characteristics of our cohort, and the adverse prognostic
features analyzed didn’t impact on CRR or OS. Notably, the regimen
was effective and feasible also in older patients, usually considered
ineligible to intensive therapy. In conclusion, R-DA-EPOCH may be
a good backbone chemotherapy for patients with aggressive DLBCL
which may be further improved in the future with the inclusion of
novel targeted agents.

Figure 1. 

P021

A REAL-LIFE MULTICENTER STUDY ON BEHALF OF THE 
FONDAZIONE ITALIANA LINFOMI INVESTIGATING RENAL 
DYSFUNCTION IN WALDENSTRÖM MACROGLOBULINEMIA:
CLINICAL OUTCOMES AND MANAGEMENT STRATEGY

N. Danesin1, F. Autore2, A.M. Frustaci3, M. Deodato3, V. Peri4, 
E. Cencini5, A. Noto6, I. Dogliotti4, G. Zamprogna3, J. Olivieri7, 
M. Riva8, I. Ferrarini9, A.M. Barbui10, S. Steffanoni11, D. Marino12,
G. Scapinello1, L. Nassi13, M. Ciceri13, B. Puccini13, P.M. Stefani14,
R. Rizzi15, A. Ferrari16, S. Luminari16, A. Conconi17, S. Ferrero4, 
A. Tedeschi3, L. Trentin1, L. Laurenti2, F. Piazza1

1Dipartimento di Medicina, Università degli Studi di Padova e UOC
di Ematologia - Azienda Ospedale Università Padova; 2Fondazione
Policlinico Universitario A. Gemelli IRCCS; 3Niguarda Cancer Cen-
ter, ASST Grande Ospedale Metropolitano Niguarda; 4Ematologia
Universitaria A. O. U. Città della Salute e della Scienza di Torino;
5A. O. U. Senese and University of Siena; 6Fondazione IRCCS Ca’
grande Ospedale Maggiore Policlinico; 7Azienda Sanitaria Univer-
sitaria Integrata di Udine; 8Azienda ULSS 8 Berica, Ospedale S.
Bortolo; 9Department of Engineering for Innovation Medicine, Sec-
tion of Hematology, University of Verona; 10Azienda Ospedaliera
Papa Giovanni XXIII; 11U. O. C. Ematologia, Ospedale Valduce;
12Istituto Oncologico Veneto IOV-IRCCS; 13A. O. U. Careggi;
14Azienda ULSS 2 Marca Trevigiana, Ospedale Ca Foncello;
15IRCCS Istituto Tumori “Giovanni Paolo II” di Bari; 16Università
di Modena e Reggio Emilia; 17Divisione di Ematologia, Ospedale
degli Infermi, Italy

Renal impairment in Waldenström Macroglobulinemia (WM)
may be lymphoma-related or unrelated. We have retrospectively an-
alyzed a cohort of 464 WM patients - from 17 Italian Fondazione
Italiana Linfomi-affiliated centers - who received a first-line treat-
ment from year 2000 to 2023. We compared the clinical characteris-
tics and outcomes of patients without and with renal dysfunction,
defined as creatinine clearance at diagnosis<60 ml/min/1,73m2. A
sub-analysis was done distinguishing cases with and without biopsy-
proven renal involvement. The 116/395 WM patients with renal dys-
function displayed advanced median age (76 vs 67 y, p<0.0001),
lower median Hemoglobin (10.8 vs 11.8 g/dL, p=0.008) and higher
median 24h proteinuria levels (0.29 vs 0.20 g, p=0.04). Cumulative
Illness Rating Scale (CIRS), comorbidities such as hypertension, di-
abetes, urothelial malignancies and therapy regimens and responses
did not differ between the two subgroups. The histopathological pat-
terns identified in 25 renal biopsies out of 116 cases were: amyloi-
dosis (40%), tubulo-interstitial infiltration (20%), other lesions
(16%), non-cryoglobulinemic-glomerulonephritis (GNF) (12%),
combined non-cryoglobulinemic-GNF and light chain deposition dis-
ease (8%), cryoglobulinemic-GNF (4%). The biopsied subgroup did
not present different outcomes as compared to not biopsied one. Pa-
tients with renal dysfunction showed an inferior median overall sur-
vival (OS) (139 vs 203 months, p<0.0001) and median progression
free survival (PFS) (80 vs 106 months, p=0.0018) (Figure1). The cu-
mulative incidence of progression events was higher in the subgroup
with renal dysfunction both at 100 (38% vs 28%) and 200 (58% vs
52%) months (p=0.049). In univariate Cox-regression analysis, older
age (HR 1.03, p=0.04), first line therapy with Bendamustine-Ritux-
imab (BR) alone (HR 0.4, p=0.002) and first line therapy with both
Rituximab-Cyclophosphamide-Dexamethasone and BR taken to-
gether (HR 0.58, p=0.04) were prognostic factors for PFS in patients
with renal dysfunction. In renal dysfunction subgroup BR as first
line therapy displayed higher median PFS as compared to other reg-
imens (109 vs 53 months, p=0.002). In conclusion, renal dysfunction
portends a worse PFS and OS outcomes in WM. BR seems to be a
valid first-line therapeutic option in this setting. Prospective multi-
center studies, including larger cohorts of renal-biopsied patients, are
needed to confirm these findings.

Figure 1. 
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P022

METHOTREXATE MONOTHERAPY AND COMBINATION THE-
RAPY IN MYCOSIS FUNGOIDES AND SEZARY SYNDROME: 
A MULTICENTER, RETROSPECTIVE STUDY FROM THE
‘FONDAZIONE ITALIANA LINFOMI CUTANEOUS LYMPHOMAS
TASK FORCE’

E. Morsia1, V. Grandi2, P. Fava3, S. Alberti Violetti4, A. Pileri5, 
C. Zengarini5, F. Saladino1, A. Poloni1, P. Quaglino3, S. Rupoli1, 
E. Berti4, N. Pimpinelli2

1Haematology Clinic, Azienda Ospedaliero Universitaria delle
Marche; 2Section of Dermatology, P. Palagi Hospital, Department
of Health Sciences, University of Florence; 3Department of Medical
Sciences, Section of Dermatology, University of Turin; 4Dermatology
Unit, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlin-
ico, Department of Pathophysiology and Transplantation, Università
degli Studi di Milano; 5Dermatology Unit, IRCCS Azienda Os-
pedaliero-Universitaria di Bologna, DIMEC, Italy

Low-dose methotrexate (MTX) is advocated as a secondary treat-
ment for stage IA-IB-IIA Mycosis Fungoides (MF) and as a primary
treatment for stage IIB, IIIA, IIIB MF, and Sezary syndrome (SS).
Despite its common usage in MF, folliculotropic MF (fMF), and SS,
the existing scientific evidence primarily stems from studies con-
ducted before the implementation of the ISCL/EORTC/WHO stan-
dardized criteria for MF/SS staging and outcome assessments,
resulting in a low level of recommendation. This multicenter, retro-
spective, observational study aims to present real-world data on
Overall Response rates (OR), Relapse-Free Interval (RFI), time to
next treatment (TTNT), and the incidence of severe adverse events
in patients with MF, fMF, and SS treated with subcutaneous
methotrexate either as a monotherapy or in combination with any
other systemic agent. Data analysis encompassed 72 patients (45
males, 27 females): 44 with MF, 10 with fMF, and 18 with SS. The
staging at the time of treatment was distributed as follows: IA=1,
IB=25, IIA=5, IIB=12, IIIA=7, IIIB=4, IVA1=12, IVA2=5, IVB=1.
The median age at treatment initiation was 72 years (range: 44-93),
with a median follow-up of 720 days (range: 30-3285). The Overall
Response Rate (ORR) in patients treated with low-dose methotrexate
monotherapy was 55% (13 complete responses, 21 partial responses),
while it was 61% (3 complete responses, 8 partial responses) in pa-
tients treated with combined therapies including methotrexate. The
Relapse-Free Interval (RFI) in patients receiving single-agent MTX
was 377 days, whereas it was 466 days in patients treated with com-
bination therapies including MTX. The median Time to Next Treat-
ment (TTNT) in patients treated with single-agent MTX was 371
days (range: 30-3271), compared to 287 days (range: 22-1649) in the
combination cohort. Only one patient in the MTX monotherapy
group discontinued treatment due to a grade III hepatic adverse event.
In the combination cohort, three patients had to discontinue treatment
due to toxicity: one due to a grade III hepatic adverse event, one due
to renal adverse events, and one due to unbearable grade II fatigue,
respectively. Based on our data, low dose mtx confirms its effective-
ness both as single agent and in combination in MF, fMF and SS.
Combination treatments may allow to induce clinical remissions in
cases relapsed/refractory after low dose mtx monotherapy, likely at
a cost of increased rate of severe adverse events.

P023

CNS RELAPSE RISK IN HIV-POSITIVE PATIENTS AFFECTED
BY DLBCL AND HGBL - A RETROSPECTIVE STUDY OF THE
MUSTHAL COHORT

G. Rindone1, L. Verga1, M. Rossi2, F. Sabbatini2, P. Columpsi2, 
D. Dalu3, C. Fasola3, P. Vitiello4, C. Viganò5, E. Suardi6, 
C. Gambacorti Passerini1,7, P. Bonfanti2,7, A. Bandera8,9

1Hematology department IRCCS San Gerardo dei Tintori; 2Infectious
diseases department IRCCS San Gerardo dei Tintori; 3Oncology de-
partment ASST Fatebenefratelli Sacco; 4Hematology department Os-
pedale di Busto Arsizio; 5Oncology department Ospedale Manzoni;
6Infectious diseases department ASST Santi Paolo e Carlo; 7Univer-
sity of Milano-Bicocca; 8Infectious diseases department IRCCS Ca’
Granda Policlinico di Milano; 9University of Milano, Italy

Background. HIV+ patients (pts) with aggressive lymphoma are
at higher risk of central nervous system (CNS) relapse, but data from
randomized and controlled studies on efficacy of CNS-directed pro-
phylaxis are lacking. A CNS relapse risk score (CNS-IPI) has been
validated in HIV- pts. 

Material and methods. Data on clinical and virological features,
treatment, and outcomes of 96 HIV+ pts affected by diffuse large B-
cell lymphoma (DLBCL) or high-grade B-cell lymphoma (HGBL)
from 1996 to 2023 in Northen Italy were recorded. Survival, the im-
pact of lymphoma-related and HIV-related features, first line treat-
ments and CNS-directed prophylaxis on survival and relapse risk
were evaluated, with focus on CNS relapses. We tested whether
CNS-IPI is valid in HIV+ pts. 

Results. 82 DLBCLs and 14 HGBLs were evaluated. 90% of pts
had an advanced stage at diagnosis. CNS involvement was observed
in 8 pts (8%) at diagnosis. Two thirds of pts were already on cART
at the time of lymphoma diagnosis. Pts received CHOP-like regimens
(74%), EPOCH (12%) and intensive chemotherapy (10%) in first
line. 57 pts (61%) achieved complete response (CR). 23 pts pro-
gressed during chemotherapy and 10 pts relapsed after obtaining a
first remission. 8 CNS relapses were recorded, mostly in high-risk
CNS-IPI population. 46 pts are currently alive in CR. After a median
follow-up of 43 months, 5-years OS is 57% and PFS is 59%. Pts who
responded to first line treatment showed an OS of 78% at the last
follow-up. Only 4 deaths were due to infective complications during
chemotherapy. A CD4+ count at lymphoma diagnosis > 200/micro-
liter has a borderline association with a longer OS (p=0.072). Multi-
variate analysis showed that PFS, but not OS, was significantly
influenced by HIV viral load at its zenith, by CD4+ count at lym-
phoma diagnosis and by the presence of a cART at lymphoma diag-
nosis. Neither HIV and lymphoma-related features, therapeutic
regimens nor CNS directed prophylaxis seem to influence CNS re-
lapse risk in our cohort. 

Conclusions. CNS-IPI seems effective also in HIV+ DLBCL and
HGBL, which still display higher risk of CNS involvement than HIV-
pts. HIV+ pts who achieve a stable CR after first line therapy show
a significantly higher and longer survival. The main cause of death
in our cohort is progressive disease and not infective or therapy-re-
lated complications. A larger sample and further studies to clarify
which CNS-directed prophylactic approach is the most effective are
needed.
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P024

THE ROLE OF RADIOTHERAPY ON SINGLE RESIDUAL PET PO-
SITIVE LESION AFTER FRONTLINE CHEMIOIMMUNOTHERAPY
IN PATIENTS WITH DIFFUSE LARGE B CELL LYMPHOMA: 
A SINGLE CENTER RETROSPECTIVE ANALYSIS

F. Ballardini1, S. Ferrari1, F. Filippone2, R. Muni2, M. Motta2, 
G. Gritti1, A. Barbui1, A. Rossi1, M. Rondi1, C. Pavoni1, M. Portaluri1,
A. Rambaldi1,3

1Hematology Unit ASST Papa Giovanni XXIII; 2Radiotherapy Unit
ASST Papa Giovanni XXIII; 3Department of Oncology-Hematology
University of Milan, Italy

Background. Front line chemoimmunotherapy with R-CHOP in
Diffuse Large B Cell Lymphoma (DLBCL) yields a complete re-
sponse (CR) in 80% of patients (pts). Among those who achieve a
partial response (PR), the role of radiotherapy (RT) on single residual
PET positive lesion at end of treatment (EOT) evaluation has not
been fully evaluated, even if modern studies report encouraging re-
sults. 

Aims. To evaluate the efficacy of RT on single residual PET pos-
itive lesions at EOT evaluation after frontline therapy. 

Methods. We included pts aged> 18 years with a diagnosis of
DLBCL, both limited and advanced stage, who underwent RT after
frontline therapy on a single residual PET positive lesion from 2014
to 2024 at our institution. 

Figure 1. 

Results. We identified 38 patients who met the study criteria.
Median age at diagnosis was 70 years (range 25-85). Thirteen
(34.3%) pts had limited stage disease stage (I-II), 25 pts (65.7%) had
advanced (III-IV) stage disease. Most pts (n=35, 92.1%) underwent
R-CHOP or R-COMP chemotherapy, 2 pts (5.2%) received R-
GMALL (due to high tumor burden) and 1 patient (2.6%) received
R-CVP (due to concomitant heart failure at diagnosis). A RT dose of
30-39.6 Gy was delivered to 12 (31.5%) pts and a dose of 40-50 Gy
to 26 (68.5%) pts, with 1.8-2.0 Gy per fraction. After a median follow
up of 2.1 years (range 0.08-11.1), 28 patients (73.6%) maintained a
prolonged clinical response after RT: 17 patients after a PET-proven
CR (60.3%), 3 pts after PET-proven SD (7.8%), and 8 pts (21%) not
experiencing relapse/progression in absence of a PET scan after RT.
Five pts had a progressive disease (PD) at post RT PET scan. At the
latest follow up, 7 pts (18,4%) were dead. Among those who
achieved CR, only one patient relapsed, and died of disease progres-
sion. Among those who did not respond to RT, all pts who had a
proved PD died of disease progression, while only 3 pts among those
who achieved SD died due to disease progression. Overall survival
(OS) and progression-free survival (PFS) at 5 years were 78% and
71% respectively. At univariate analysis, among pts with an available

post RT PET evaluation, achieving a CR status was related to im-
proved OS (p=0.02) and PFS (p=0.006), while RT dose wasn’t re-
lated to outcome. 

Conclusions. Our data confirm the curative potential of RT in
DLBCL pts with single residual PET positive lesion after front line
therapy. A CR to RT predicts for better outcome.

P025

ABSTRACT NOT PUBLISHABLE

P026

INTENSIFIED R-CODOX-M/IVAC THERAPY FOR BIOLOGI-
CALLY UNFAVOURABLE DIFFUSE LARGE B-CELL LYMPHOMA:
EFFICACY, TOXICITY, AND CNS RELAPSE

F. Santoro1, C. Salvetti2, M. Schirru1, G. Francia1, E. Montanari1, 
A. Incorvaia1, C. Martellossi1, E. Granero1, L. Manconi1, A. Todiere2,
F. Ballerini2, F. Guolo1, R.M. Lemoli1,2

1University of Genoa, Clinic of Hematology, Department of Internal
Medicine (DiMI); 2IRCCS Ospedale Policlinico San Martino, Clin-
ica Ematologica, Dipartimento di Oncologia e Ematologia (DIPOE),
Italy

Background. Diffuse Large B-cell Lymphoma (DLBCL) is a
heterogeneous disease. R-CHOP is noncurative in 40% of cases.
High-grade B-cell lymphomas may be treated with high dose-intense
chemotherapy such as R-CODOX-M/R-IVAC, the most used treat-
ment for Burkitt’s Lymphoma.

Aims. To report a monocentric series of patients affected by
DLBCL with aggressive features, including a high risk of central nerv-
ous system (CNS) involvement, treated with R-CODOX-M/R-IVAC.

Methods. Fourty-six patients with DLBCL were treated in first
line with R-CODOX-M/R-IVAC from 2008 to 2023. Treatment in-
clusion criteria were: eligibility for intensive chemotherapy,
ECOG<3, histological diagnosis of DLBCL, at least one unfavorable
features: IPI score ≥4; Ki67>90%; non-GC type; Double or Triple
Hit Lymphomas (DHL or THL); Double Expressor Lymphoma
(DEL). The median age was 52 years (range: 23-63). The median
follow up was 49 months. Twenty percent of patients had IPI score
≥4, 45% of patients had a ki67>90%, 80% had Ann Arbor stage 4,
45% of patients had non-CG type, 23% had high risk CNS-IPI. Three
patients had DHL/THL; 7 patients had DEL. Three patients had CNS
involvement at diagnosis.

Figure 1. 

Results. The most common side effect was mucositis (87%),
never > grade 3. Platelets <50.000/mmc was the predominant hema-
tologic toxicity (63% > 10 days). There were not cases of severe
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(grade > 2) renal impairment. Only 3 patients discontinued therapy
for adverse events (AEs). Treatment-related deaths did not occur.
Overall response rate was 89.1% (complete response rate CRR
84.8%). 2-year OS and PFS were 75% and 70%, respectively. No
significative differences in 2-year OS were seen according to IPI
score (80% vs 66% for IPI ≤3 or >3, p=n.s.), non-CG type (79% vs
80% for non-CG or GC type, p=n.s.), ki67 (78% vs 82% for patients
with ki67>90% or lower, p=n.s.), DH/TH (66% vs 76% for DH/TH
or non-DH/TH, p=n.s.), DEL (83% vs 70%, for DEL or non-DEL,
p=n.s.). 2-year-OS was inferior for patients aged >55 (57% vs 88%,
for age >55 or 50 or (71% vs 85%, p=n.s.). 1 CNS relapse occurred
in a patient who did not exhibit CNS localization at diagnosis.

Summary/Conclusion. R-CODOX-M/R-IVAC results in
favourable CRR, OS and PFS irrespective of unfavourable prognos-
tic features, in a manageable toxicity and in effectiveness in prevent-
ing CNS relapse. In summary, R-CODOX-M/R-IVAC may be a
firstline treatment for patients aged <55 with biologically un-
favourable DLBCL.
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Diffuse large B cell lymphoma (DLBCL) is curable in approxi-
mately 60% of cases with frontline R-CHOP. Best clinical approach
in patients (pts) showing a partial metabolic response [Deauville
score (DS) ≥ 4] (PETpos) at the end of frontline treatment (EOT) is
unclear. We aimed to analyse the clinical decisions adopted and sub-
sequent outcomes for pts with DLBCL showing PETpos at EOT in
the context of the retrospective STRIDER study (full paper in press).
An independent radiological revision of all EOT-PET available has
been performed. DS classification and quantitative PET parameters
such as residual SUVmax and differential SUVmax between baseline
and EOT-PET (DSUVmax) have been analysed. Between January
2010 and December 2019 105/403 consecutive pts with newly diag-
nosed DLBCL treated at AOU Città della Salute e della Scienza di
Torino resulted PETpos at EOT. EOT-PET images were available for
41/105 pts, 12/41 pts had progressive disease and were excluded,
thus 29 pts were included in the subsequent analyses. Median age
was 71 years (62-78), 22/29 (76%) had stage IV, 19/29 (65%) were
IPI ≥3, 16/29 (55%) had bulky disease. Nineteen out of 29 pts were
DS4 at EOT-PET, 10/29 were DS5 (9 partial responses, 1 stable dis-
ease). Among pts with DS4 3 were biopsied on the PETpos lesion
none revealing lymphoma disease; 10/19 pts underwent consolida-
tive radiotherapy (RT) (5/10 on initial bulky disease) and 5/10 sub-
sequently progressed or relapsed; 6/19 underwent salvage therapy.
Among pts with DS5 2 were observed and both subsequently pro-
gressed, 6 underwent RT (5/6 on initial bulky disease) and 3/6 pro-

gressed thereafter (all had EOT-PET DSUVmax ≤ 3), 2/10 underwent
salvage therapy (both had EOT-PET residual SUVmax > 20). Three-
year (y) progression-free survival (PFS) for the 29 pts was 34.1%
and 3-y overall survival (OS) was 47.1%. Pts with DS4 showed an
improved OS over DS5 pts (3-y OS 55.0% vs. 30.0%, p=0.028) and
a non-statistical trend of better PFS (3-y PFS 41.5% vs 20.0%, p=
0.30). With the limit of a small sample size and the retrospective na-
ture of the study our data confirm the heterogeneity of clinical ap-
proaches adopted on DLBCL pts with PETpos at EOT. Consolidative
RT may represent a curative option for DS4 cases with bulky disease
or focal residual uptake and can be considered for very selected cases
of DS5 with high DSUVmax and limited disease while salvage treat-
ment is otherwise recommended for these pts.

Figure 1. 
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Background. CD19-CAR-T cell therapy has demonstrated re-
markable efficacy in patients with B-cell lymphomas, especially in
those with greater cellular expansion. Cytokine release syndrome
(CRS) and immune effector cell-associated neurotoxicity syndrome
(ICANS) are the main toxicities associated with CAR-T cell therapy.

Aim. The aim of the study is to evaluate the trend of circulating
cytokines during CAR-T cell therapy, assessing their association with
cellular expansion and neurological toxicity.

Methods. We evaluated all B-cell lymphomas patients treated at
our center with commercial CAR-T cells (Axi-cel, Brexu-cel, and
Tisa-cel) from December 2021 to March 2024. Circulating cytokine
levels (IL-1beta, IL-6, IL-8, TNFα, IL-2RA, IL-10, IP10, IFN-γ, IL-
15, Nfl, IL-17, Fractalkine) were measured using a commercial kit
on days 0, 4, 7, 10, 14, 21, and 30 post-CAR-T cell infusion. Addi-
tionally, CAR-T cells were quantified by flow cytometry. A threshold
of 40 CAR-T cells/μL was used to define patients as poor or strong
expanders.
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Patients. 24 patients were treated with CAR-T cells, including
11 males and 13 females, with a median age of 63 years (range 42-
78). 63% (15/24) of patients were affected by diffuse large B-cell
lymphoma, 17% (4/24) follicular lymphoma, 12% (3/24) mantle-cell
lymphoma, and 8% (2/24) PMBCL. Tisa-cel was infused in 46%
(11/24) of cases, Axi-cel in 41% (10/24), and Brexu-cel in 13%
(3/24). ICANS was observed in 25% (6/24) of patients, with grade
≥3 in a single case.

Results. Patients defined as strong expanders had higher levels
of IL-2RA at the time of infusion (day 0) compared to poor expanders
(mean IL-2RA 5120 vs 2000 pg/ml, p=0.05). Poor expander patients
showed a lower peak of IL-2RA, although it was not significant
(p=0.11). Elevated levels of IL-15 and fractalkine on day 0 were cor-
related with the development of ICANS (p=0.007 and p=0.01, re-
spectively), unlike Nfl and IFN-γ levels (p=0.66 and p=0.56,
respectively). Peak levels of IL-15, fractalkine, Nfl, and IFN-γ in the
days following infusion were correlated with the development of
any-grade neurological toxicity (p<0.0001, p<0.0001, p=0.05,
p=0.01, respectively).

Conclusion. The evaluation of the cytokine profile within our
cohort of patients with B-cell lymphomas treated with CAR-T cells
has proven to be an effective tool in predicting cellular expansion (IL-
2RA) and neurological toxicity (IL-15, fractalkine, Nfl, and IFN-γ).

Figure 1. 
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AND ADVANCED STAGE

O. Annibali1,2, V. Tomarchio1, L. Antonelli3, A. Bianchi1, M. Tafuri1,
A. Crescenzi4, L. Rigacci1,2

1Fondazione Policlinico Universitario Campus Bio medico; 2Uni-
versità Campus Bio medico; 3AOR San Carlo; 4Università “La
Sapienza”, Italy

TIGIT, an inhibitory receptor present on lymphocytes, has
emerged as a promising target for cancer immunotherapy. Recently
We demonstrated the presence of TIGIT in the microenvironment of
HL (Annibali O et al, Sci. Rep 2021). The aim of this study is to con-
firm the presence of TIGIT in a larger group of patients and to cor-
relate its expression with clinical characteristics and outcomes (OS
and EFS). We also assessed correlations with viral latent infections
(EBV and CMV). We evaluated all patients treated for HL from 2010
to 2023 and collected clinical data (age, sex, bulky disease, extran-

odal sites, B symptoms, and stage). TIGIT expression was deter-
mined by immunohistochemical analysis. CMV and EBV viral in-
fection was assessed through IgG and IgM serology at onset
moreover the detection of Epstein–Barr encoding region (EBER)
and/or Epstein–Barr latent membrane protein 1 (LMP1) in Reed-
Sternberg cells was performed. We analyzed a total of 56 patients
with a median age at diagnosis of 42 years (range 16-82 years). CMV
and EBV serology at diagnosis were available for 38 and 41 patients,
respectively. Among them, 32 (84%) tested positive for CMV IgG
and 24 (59%) for EBV IgG. Latent EBV infection was investigated
in 42 out of the 56 histological samples, with 14 out of 42 (33%) test-
ing positive for one or both markers. Twenty-five (45%) patients
showed negative expression of TIGIT in peritumoral lymphocytes,
with a score of 0, while 31 patients (55%) exhibited TIGIT positivity.
Correlating TIGIT expression with IPS score, B symptoms, and
bulky disease revealed no differences among different subgroups.
However, TIGIT positivity correlated with the stage of disease at
onset: 19 out of 28 (68%) patients in stage III-IV showed TIGIT pos-
itivity compared to 12 out of 28 (42%) TIGIT-positive patients in
stage I-II (P=.05). Patients were divided into two groups according
to age at onset, showing a higher expression of TIGIT (70%) in older
patients compared to 38% in younger patients (P=.01). TIGIT ex-
pression was not correlated with EBV-positive biopsies and positive
CMV serology, but we observed that 20 patients tested positive for
both viruses (EBV/CMV), with 70% of them being TIGIT positive.
The OS and EFS were 86% and 62% at 67 months of follow-up, re-
spectively, and we observed a trend towards EFS in favor of TIGIT
0 patients (75% vs. 53%).In conclusion, our data confirm the pres-
ence of TIGIT in HL, showing a correlation with age and advanced
stage.
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Background. CAR-T are innovative immunotherapies represent-
ing a significant breakthrough for treating hematologic malignancies.
These therapies require careful coordination and a multidisciplinary
team effort, from the manufacturing to the administration phases.
The emergence of various needs and challenges for enabling pts to
be treated has called for creating a regional organization. For these
reasons, the RELLI has promoted a pilot organizational project
named“CARchaTprogram”.

Aims. To optimize the pt journey for CAR-T between hub and
spoke centers of the Lazio region, improving access to care, enhanc-
ing treatment outcomes, and maximizing the efficient use of health-
care resources.

Methods. The CARchaT project is designed as a region-wide
management system pivoting around a hub-and-spoke model. The
project is based on the organization of periodic online meetings to
discuss pts’ cases and treatment plans. A multidisciplinary team com-
posed of haematologists, nuclear medicine physicians and case man-
agers from the various centers attend the meeting. A standardized
evaluation form considering the AIFA criteria was used to implement
streamlined referral processes.

Results. The CARchaT project started in December 2023 involv-
ing 2 CAR-T centers (AOU Umberto 1 and Policlinico A. Gemelli)
and 11 hematological referral centers in Lazio. Until 22nd April, we
had 7 online meetings, participated by hematologists from all re-
gional centers. Among a total of 20 pts (14 LBCL, 3 FL, 2 PMBCL,
1 MCL) discussed for CAR-T, 15 were eligible for treatment (12
LBCL, 2 PMBCL, 1 MCL) and assigned to CAR-T centers, which
confirmed the eligibility in 15/15 (100%) pts. The median time for
arranging in-person appointments for eligible pts was of only 5 days.
After clinical discussion, 3 pts with R/R FL in 4th line and 2 with
R/R DLBCL were considered ineligible, because of less 6 months
wash-out from bendamustine and ECOG >2, respectively: for those
pts, the team proposed alternative rescue strategies. Furthermore,
there was the opportunity to discuss which bridging therapy in 7/14
pts and the treatments outcomes in a pt in PR after 3 months from
the infusion.

Conclusion. Considering the increasing number of pts accessing
CAR-T therapies, implementing a hub-and-spoke model has helped
overcome obstacles and improve success rates and cost-effectiveness.
Collegial discussions in regular online meetings are strategic to ex-
amine eligible pts and produce a regional waiting list.
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There is a high unmet need for new treatment options for pts who
do not respond to, or progress through Bruton tyrosine kinase inhibitors

(BTKi) therapy. Glofitamab is a CD20xCD3 T-cell-engaging bispecific
antibody that redirects T cells to eliminate B cells. A Phase I/II trial of
glofitamab monotherapy and obinutuzumab pretreatment (Gpt,
1000/2000 mg) to mitigate the risk of CRS showed high and durable
complete response (CR) rates (73.0%) and manageable, mostly low-
grade CRS in heavily pretreated pts with R/R MCL (n=37), most of
whom had failed prior BTKi therapy (Phillips et al. ASH 2022).The
GLOBRYTE study (GO43878) is a Phase III, open-label, multicenter,
randomized, controlled trial that will evaluate glofitamab monotherapy
in pts with R/R MCL in comparison with an investigator’s choice of
rituximab + bendamustine (BR) or rituximab + lenalidomide (R-Len).
Pts with histologically confirmed R/R MCL who have received ≥1 prior
line of systemic therapy (including a BTKi) are eligible for enrollment.
Eligible pts will be randomly assigned (1:1) to receive glofitamab or
investigator’s choice of BR or R-Len. Pts will receive intravenous (IV)
Gpt (2000 mg) on Day (D)1 of Cycle (C)1, 7 days prior to the first glofi-
tamab dose. Pts will receive glofitamab for a fixed duration of 12 cycles,
unless progressive disease (PD) or unacceptable toxicity occurs earlier.
Glofitamab IV will be given on C1D8 (2.5mg), C1D15 (10 mg), and
then the target dose (30 mg) on D1 of C2-12 (21-day cycles). Pts ran-
domized to the investigator’s choice will receive 375mg/m2 IV ritux-
imab on D1 in combination with either 90 mg/m2 IV bendamustine on
D1-2 of each cycle (BR for 6 cycles) or 20 mg/day oral lenalidomide
on D1-21 of each cycle (R-Len until PD); the cycle length for BR or
R-Len is 28 days. Crossover to glofitamab from the investigator’s
choice is permitted in pts with radiologic confirmation of PD. The pri-
mary endpoint is progression-free survival (PFS) determined by an in-
dependent review committee (IRC). Secondary endpoints include
overall survival (OS), CR rate and duration, safety, health-related qual-
ity of life, PK and immune response to glofitamab. An estimated 80
sites globally will enroll approximately 182 pts with R/R MCL. The
trial started globally as of October 2023 and has enrolled 17 patients,
so far; in Italy, 4 sites have been activated, 1 is still to be opened and 1
patient has started treatment at the present abstract submission.

Figure 1. 
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PMBL and MGZL are characterized by poor prognosis when ad-
equate responses are not rapidly achieved or if the disease recurs.
Tumor-infiltrating macrophages (TIMs) are ≥5% staining at im-
munohistochemical analysis on biopsy specimens of tumor masses,
in PMBL and MGZL. Non-pegylated liposomal-encapsulated dox-
orubicin (NPLD), Myocet, rapidly accumulates within the CD68-
positive TIMs acting as slow-release reservoir with prolonged
tumoricidal effects. For this reason, in our Hematology Unit of the
Federico II University of Naples a retrospective study was conducted
on consecutive patients with PMBL or MGZL receiving the R-
COMP-Dose intensifiedx6 (DI) scheme from 1 March 2016 to 31
January 2022, with ≥18 and ≤60 years, Ann Arbor stage I-IV, heart
Global Longitudinal Strain (GLS) ≥−20% and LVEF ≥50 at baseline
echocardiography assessment. The R-COMP-DIx6 schedule con-
sisted of 1-day outpatient intravenous infusions of Myocet™ at an
escalated dose of 70 mg/m2 with dose-intensity for all cycles in-
creased to 140% of standard dosage (<785 mg/m2, ceiling dose for
cardiological toxicity risk) plus rituximab, cyclophosphamide, vin-
cristine and prednisone at standard dosages, at a 3-week interval for
a total of six cycles. The primary endpoint was EoT-FDG-PET neg-
ativity. Secondary endpoints were hematological and cardiological
toxicity and PFS. CD68 stains were scored as 1+ (5% to 25% positive
cells observed), 2+ (26% to 50%) and 3+ (>50%) at lymph node mi-
croenvironment immunohistochemistry and the optimum cutoff point
which correlated with better outcome was explored. A total of 14 pa-
tients were enrolled, 9 were PMBL and 5 MGZL (Figure 1). 

Figure 1. 

12 patients received full dose (100%), and two patients (PMBL)
received a dose-intensity between 85% and 99%. Complete meta-
bolic remission rate at EoT-PET, was 92.8% (95% CI, 0.5-1.58) since
only one patient with PMBL (11%) had positive EoT imaging scans
. No patient received consolidation radiotherapy. A complete
echocardiography evaluation (GLS and LVEF evaluated at baseline,
interim, EoT and 6 months later) was performed: in 3 patients <10%
point reduction in values of GLS (and <5% point reductions in values
of LVEF) at interim, EoT and/or 6-month follow-up, compared with
the median values at baseline (GLS of −21%, LVEF of >50%), was
observed. None of the patients required hospitalization to manage
treatment-related adverse events (grade 3). At a median follow-up of
24 (range,1-55) months the PFS was 92.8% (95% CI, 52-98) and ac-
cording to CD68 stains subgroups the 2-year PFS was 66% (score
1+ group) and 100% (score 2+ and 3+ group) respectively (P= .05;
Figure 2). This suggests a trend that many TIMs (cutoff point, >25%)
had a favorable prognostic impact when R-COMP-DIx6 regimen was
administered (Figure 3). Because of the limited number of patients,
these results need to be assessed in a larger series.
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ADULT PATIENTS WITH MYCOSIS FUNGOIDES AND SEZARY
SYNDROME (PROSPER STUDY NCT05455931)

E. Morsia1, M. Teoli2, A. Giordano3, M. Ciceri4, A. Pileri5, 
S. Alberti-Violetti6, J. Scarisbrick7, A. Arumainathan8, R. Cowan9, 
J. De Simone10, L. Geskin11, S. Hashmi12, E. James13, A. Musiek14,
C. Muniesa15, R. Pujol16, K. Quint17, S. Rozati18, M. Shinohara19

Azienda Ospedaliero Universitaria Ospedali Riuniti Di Ancona,
IFO-San Gallicano IRCCS, Policlinico Universitario Agostino
Gemelli Università Cattolica del Sacro Cuore, Azienda Ospedaliero-
Universitaria Careggi, Dermatology Unit IRCCS A. O. U. Policlin-
ico S. Orsola Malpighi, Dermatology Unit Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico, University Hospital Birm-
ingham, Clatterbridge Hospital Wirral University Teaching Hospital
NHS Foundation Trust, The Christie NHS Foundation Trust Man-
chester, Inova Dwight and Martha Schar Cancer Institute, Depart-
ment of Dermatology Columbia University Medical Center, Sheikh
Shakhbout Medical City, Nottingham University Hospitals NHS
Trust, Division of Dermatology Washington University School of
Medicine, Hospital Universitari de Bellvitge, Department of Derma-
tology Hospital del Mar, Leiden University Medical Centre (LUMC),
The Johns Hopkins University School of Medicine, Division of Der-
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CTCLs are rare heterogenous group of NHLs that present prima-
rily in the skin as plaques, patches, tumours, or erythroderma. MF
and SS are two well-known subtypes of CTCL. Symptom burden in
patients can be extensive with pruritis, pain, disfiguring lesions and
sleep disturbance being frequently reported and greatly impact
HRQoL. In phase 3 MAVORIC study, mogamulizumab, an anti-
CCR4 monoclonal antibody, significantly prolonged PFS and signif-
icantly improved HRQoL compared to vorinostat. PROSPER aims
to evaluate patient-reported changes in disease symptoms and
HRQoL following initiation of mogamulizumab in a real-world clin-
ical setting. Using a novel symptom diary, patients rate symptom
severity at its worst in last 24-hours using an NRS scale for skin pain,
flaking skin, itchy skin, and skin redness weekly for first 16-weeks.
Using a 5-point Likert scale, patients also report the frequency of
sleep problems and difficulties in body temperature regulation in last
7 days weekly for the first 16-weeks. 

Table 1. 
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This first interim analysis presents symptom data for the first 20 pa-
tients enrolled for up to 16-weeks of follow-up following treatment
initiation, from Italy, UK, Spain, Netherlands and US. Both MF (8)
and SS (12) patients were included, 90% with advanced disease at
the start of treatment and 65% with blood involvement. At baseline
(Table 1), skin itch scored highest followed by skin redness and flak-
ing skin with skin pain scoring lowest. Over 50% of patients reported
having sleep problems either frequently or every night while 47%
reported difficulties regulating body temperature at baseline. There
was improvement for all symptoms within 4 weeks of treatment ini-
tiation of mogamulizumab with flaking skin, skin itch, and body tem-
perature regulation showing the most rapid onset of symptom
improvement. By W16, symptom severity decreased considerably
with greatest improvements in skin redness (-2.92) closely followed
by skin itch (-2.75), flaking skin (-2.54) and skin pain (-2.12). At
W16 patients reporting sleep problems or difficulties regulating body
temperature frequently or always decreased to 17.65%. Patients re-
ceiving mogamulizumab in a real-world clinical setting reported high
symptom burden at baseline across all 6 symptoms, with approxi-
mately half of patients reporting frequent sleep problems and diffi-
culties regulating body temperature. All recorded symptoms showed
considerable improvement over the first 16 weeks following initia-
tion of mogamulizumab.

P034

ZUMA-23: A GLOBAL, PHASE 3, RANDOMIZED CONTROLLED
STUDY OF AXICABTAGENE CILOLEUCEL VERSUS STANDARD
OF CARE AS FIRST-LINE THERAPY IN PATIENTS WITH HIGH-
RISK LARGE B-CELL LYMPHOMA

A.J.M. Ferreri1, J.R. Westin2, C.A. Jacobson3, J.C. Chavez4, 
A. Sureda5, F. Morschhauser6, B. Glaß7, M. Dickinson8, A. Davies9,
I.W. Flinn10, D.G. Maloney11, M. Chamuleau12, M. Tees13, 
B. Schoepf14, A. Xue14, S. Shahani14, O. Nikolajeva14, J. Kang14, 
A. Kaplan14, M. Schupp14, H. Miao14, E.S. Rich14

1IRCCS San Raffaele Scientific Institute; 2The University of Texas
MD Anderson Cancer Center; 3Dana-Farber Cancer Institute; 4Mof-
fitt Cancer Center; 5Hematology Department Institut Català d’On-
cologia-Hospitalet; 6University of Lille; 7Helios Klinikum
Berlin-Buch; 8Peter MacCallum Cancer Centre, Royal Melbourne
Hospital and the University of Melbourne; 9Southampton Cancer Re-
search UK/NIHR Experimental Cancer Medicines Centre, University
of Southampton; 10Sarah Cannon Research Institute and Tennessee
Oncology; 11Fred Hutchinson Cancer Center; 12Amsterdam Univer-
sity Medical Center; 13Colorado Blood Cancer Institute; 14Kite, a
Gilead Company, Italy

Introduction. Axicabtagene ciloleucel (axi-cel) is an autologous
anti-CD19 chimeric antigen receptor (CAR) T-cell therapy approved
to treat patients (pts) with relapsed/refractory (R/R) LBCL (Large B-
cell lymphoma) after demonstrating significant clinical benefit as 2L
(ZUMA-7; Locke FL, et al. N Engl J Med. 2022 ) and ≥3L (ZUMA-
1; Neelapu SS, et al. N Engl J Med. 2017) therapy. In the Phase 2
ZUMA-12 study in pts with refractory 1L LBCL, axi-cel showed
durable responses with an objective response rate of 89% (complete
response rate, 78%) and an ongoing response rate of 73% (median
follow-up, 15.9 mo). ZUMA-23 is the first Phase 3, randomized con-
trolled study to evaluate CAR T-cell therapy as a 1L treatment for
any cancer and will assess axi-cel versus standard of care (SOC) in
pts with high-risk LBCL (IPI 4-5).

Methods. ZUMA-23 will enroll ≈300 adult pts with high-risk,
histologically confirmed LBCL (2016 WHO classification), includ-
ing diffuse large B-cell lymphoma (DLBCL), HGBL, and trans-
formed lymphoma. Eligible pts after 1 cycle of R-chemotherapy will
be randomized 1:1 to receive axi-cel or continue with SOC. Pts in
the axi-cel arm will undergo leukapheresis followed by R-CHOP or

DA-EPOCH-R as bridging therapy, followed by lymphodepleting
chemotherapy (fludarabine/cyclophosphamide), and a single axi-cel
infusion (2×106 CAR T cells/kg). Prophylactic corticosteroids may
be administered to reduce the incidence and severity of cytokine re-
lease syndrome at the investigator’s discretion. Pts in the SOC arm
will receive 5 additional cycles of R-CHOP or DA-EPOCH-R (in-
vestigator’s choice). The primary endpoint is event-free survival. Key
secondary endpoints are OS and PFS. Key exclusion criteria include
LBCL of the central nervous system. ZUMA-23 is open for enroll-
ment (NCT05605899).

P035

TREATMENT WITH 5-AZACITIDINE IN RELAPSED OR REFRAC-
TORY PERIPHERAL T-CELL NON-HODGKIN LYMPHOMAS: 
A MULTICENTER RESTROSPECTIVE ANALYSIS

L. Gurgoglione1, M. Petrini1, E. Morsia1, F. Zaja2, E. Lucchini2, 
V.R. Zilioli3, E. Ravano3, A. Olivieri1, G. Gini1

1Hematology Unit AOU delle Marche Università Politecnica delle
Marche; 2UCO Ematologia Azienda Sanitaria Universitaria Giu-
liano Isontina; 3Division of Hematology ASST Grande Ospedale
Metropolitano Niguarda, Italy

Peripheral T-cell Lymphoma (PTCL) still has a suboptimal re-
sponse to classical chemotherapy regimen and also common relapses
and poor survival rates after progression with a median OS of 5.5
months. Even the use of the anti-CD30 monoclonal-antibody Bren-
tuximab Vedotin has only partially improved the results, since some
lymphomas are histologically CD30 negative. As such, the treatment
of PTCL is still an unmet medical need. 

Table 1. 
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A few studies showed the potential benefit of a treatment using
Azacitidine or other hypomethylating agents in relapsed or refractory
(R/R) PTCL, with results varying: some are poor, with a PFS of 8
months, while other are particularly promising, with an overall re-
sponse rate of 61% and complete response of 48%. The aim of this
retrospective study was to analyse the clinical characteristics and out-
comes in patients with relapsed or refractory PTCL collected in some
Italian centres and authorized by the Internal ethical committee and
General affair committee from 2020 to 2024. We collected data of 8
patients who received 5-azacitidine 75 mg/m2 daily, subcutaneously,
for 7 consecutive days, every 28 days, until progression or unaccept-
able toxicity. All patients showed CD30 negative lymphomas and
advanced-stage lymphomas, all but one were extranodal. Five were
classified as T angioimmunoblastic, two as T not otherwise specified,
one as T–follicular helper. Three patients had undergone a previous
autologous stem cell transplant. All clinical features are listed in
Table 1.  Patients had undergone a median of 3 cycles of treatment,
with a range of 1 to 46. The ORR at the first evaluation was 25%.
Five out of eight patients died, the median OS was 6.83 months
(range 0.67 to 47.03 months). Five out of the eight patients had grade
4 neutropenia, four had adverse effects that required hospitalization,
with three of them being for an infectious episode. The overall me-
dian PFS was 4.10 months (range, 0.47 to 47.3). Two patients ob-
tained a sustained CR, with a longer PFS compared to the remaining
patients (12.47 and 47.03 months, respectively). In conclusion, 5-
azacitidine has a therapeutic role in patients with R/R PTCL partic-
ularly considering patients who are unable to sustain intensive
chemotherapy regimen or are ineligible for treatment with BV. The
ORR was not encouraging but our data showed that patients who re-
sponded have long duration of response. Furthermore, more data are
required to know the feasibility of this treatment.

P036

A RETROSPECTIVE STUDY ON THE USE OF R-COMP IN 
TREATMENT OF DLBCL PATIENTS: WHEN A SAMPLE IS NOT
BIAS SELECTED

C. Romano1, O. Annibali2, A. Arcari3, L. Flenghi4, F. Merli5, 
M. Spina6, L. Marcheselli7, F. Branda1, A. Tucci8, S. Kovalchuk9, 
C. Mammi5, M. Ciccozzi1, L. Rigacci2

1Unità Operativa Statistica Medica e Epidemiologia Molecolare Uni-
versità Campus Bio-Medico; 2Unità Operativa di Ematologia e Cen-
tro Trapianto Cellule Staminali e Università Campus Bio-Medico;
3UO Ematologia e Centro Trapianti Midollo Osseo, Dipartimento di
Oncoematologia; 4Ematologia e Centro Trapianti Midollo Osseo;
5S. C. Ematologia Azienda USL-IRCCS di Reggio Emilia CORE; Ar-
cispedale Santa Maria Nuova; 6Divisione di Oncologia Medica e dei
Tumori Immunocorrelati Centro di Riferimento Oncologico; 7Fon-
dazione Italiana Linfomi ETS; 8SC Ematologia ASST Spedali Civili;
9UO Ematologia, Spedali Riuniti, AUSL; Toscana nord ovest

A retrospective study is often burdened by possible case selection
bias compared to a prospective study that includes all patients (pts)
consecutively. We compare in this study data of a retrospective study
(946 pts) with a prospective study (308 pts). The aim of this study
was to evaluate from a statistical point of view if the sample of the
retrospective study and the sample of pts of the prospective study
were drawn from the same population. It was used a statistical test
of hypothesis called “Anderson-Darling test”, a non-parametric sta-
tistical test, and it is used to test whether a number of random samples
with possibly different sample sizes may have arisen from the same
distribution, where this distribution is unspecified may have arisen
from the same distribution, where this distribution is unspecified.
The concept of distribution implies the use of a continuous variable
in the test. The “overall survival”, computed as the difference in

months between the follow-up date and the diagnosis date, was em-
ployed in the test. The application was done using the statistical soft-
ware R, specifically the function “ad.test.combined” of the package
“kSample”. This test is usually useful in analyzing treatment effects
in randomized block experiments and in examining performance
equivalence of several laboratories when presented with different test
materials for comparison. To adapt this use in our scenario, we can
assume that the different laboratories (blocks) are our two studies,
while as treatment (levels) we used the stage of cancer. The assump-
tion in randomized block experiments is that treatments, in each
block, are assigned to samples randomly. For this reason, we chose
the stage of cancer as the treatment variable since the stage of the
lymphoma can be assumed to be assigned randomly to patients. Fi-
nally, as the age could be a confounding variable, we compared the
overall survival of patients of age greater than 64. The following re-
sults show the outcome of two hypothesis tests. Based on the results
we have obtained, in both tests, we can not reject the null hypothesis.
Focusing our attention on the second case, we can say that the overall
survival of the samples in the two studies comes from the same pop-
ulation, leading us to affirm that the patients of the two studies are
similar. In conclusion, this study confirms that the data from the large
retrospective study are reliable from a population that is neither pos-
itively nor negatively selected.

P037

THERAPEUTIC APPROACH TO PATIENTS WITH EARLY STAGE
DIFFUSE LARGE B CELL LYMPHOMA: RETROSPECTIVE, 
MULTICENTER, REAL-LIFE STUDY OF THE “TUSCAN LYM-
PHOMA NETWORK

E. Cencini1, G. Lucco1, M. Palazzo2, D. Dardanis3, L. Mannelli4, 
V. Zoi5, B. Mecacci6, B. Sordi2, G. Cervetti3, S. Rosati4, L. Nassi2,
M. Bocchia1, A. Fabbri1

1Unit of Hematology, Azienda Ospedaliera Universitaria Senese and
University of Siena; 2Hematology Department, Careggi Hospital and
University of Florence; 3Unit of Hematology, Azienda Ospedaliero-
Universitaria Pisana and University of Pisa; 4SOS Oncoematologia,
Ospedale S. Stefano, Prato; 5Unità Operativa di Ematologia, Os-
pedale San Donato, AUSL Toscana Sud-Est; 6Hematology Unit,
Azienda USL Toscana NordOvest, Italy

Introduction. Early stage diffuse large B-cell lymphoma (ES-
DLBCL) could represent 25-30% of cases (ES-DLBCL) and it is
characterized by excellent prognosis. Treatment strategies include
rituximab, cyclophosphamide, doxorubicin, vincristine and pred-
nisone (R-CHOP) with a similar schedule to that used in advanced
stage, or a reduced number of cycles followed by radiation therapy
(RT). Due to the lack of agreement about first-line regimen, real-life
studies are needed.

Methods. We retrospectively analyzed a cohort of 179 consecu-
tive ES-DLBCL patients, managed in 6 Tuscan onco-hematological
centers between 2011 and 2021. All patients received first-line treat-
ment according to the local clinical practice. Treatment regimens in-
clude chemoimmunotherapy 4-6 cycles +/- RT as consolidation.
Progression-free survival (PFS) was our primary end-point. Survival
analysis were performed using Kaplan and Meier method and our
results were reported as a hazard ratio (HR), with its 95% confidence
interval (CI).

Results. Median age was 67 years (range 23-88) as represented
in Table 1. CT-PET scan was performed at diagnosis for 61.6% of
patients. Ann Arbor stage was I and II in 36.8% and 63.2% of pa-
tients, respectively. Stage modified (sm) IPI was 0, 1, 2 and ≥3 in
10.6%, 31.3%, 40.2% and 17.9% patients. First-line therapy was R-
CHOP or CHOP-like in 88.8% of cases; the remaining cases received
low-dose anthracyclines or regimens without anthracyclines. RT as
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consolidation was administered to 29.9% of cases. Complete re-
sponse (CR) rate was 87.2% and only 13.9% had a disease relapse.
Median PFS and OS were not reached in the entire cohort. In uni-
variate analysis, inferior PFS and OS were associated with age >75,
ECOG 2, first-line regimen other than R-CHOP/CHOP-like, first-
line regimen with 3-4 cycles of R-CHOP without RT, IPI 2-3, smIPI
3-4, stage II vs I and stage I extranodal vs nodal (in these latter two
subgroups, only if PET-staged). Interestingly, IPI 2-3 and first-line
regimen with 3-4 cycles of R-CHOP without RT were the only 2
prognostic variables for OS in multivariate analysis. After a median
follow-up of 48 months, 31 patients died (17.3%) and only 11/179
(6.1%) died due to progressive disease.

Conclusions. We confirm the excellent prognosis for ES-DLBCL
patients even if late relapse was possible. R-CHOP for 6 cycles has
the same efficacy as R-CHOP for 3-4 cycles followed by RT as con-
solidation, while an abbreviated strategy without RT showed worse
prognosis.

Table 1. 

P038

IDENTIFICATION OF AN ONCOSUPPRESSIVE SERUM THREE-
MIRNA SIGNATURE AS A PREDICTIVE BIOMARKER AND 
POTENTIAL THERAPEUTIC TARGET IN DIFFUSE LARGE B-CELL
LYMPHOMA

G. Regazzo1, G. Vari1,2, F. Marchesi3, A. Sacconi4, F. Palombi3, 
M. Novello5, E. Papa3, A. Mengarelli3, M.G. Rizzo1

1Translational Oncology Research Unit, IRCCS Regina Elena Na-
tional Cancer Institute; 2PhD Program in Molecular Medicine, De-
partment of Molecular Medicine, Sapienza University of Rome;
3Hematology Unit, IRCCS Regina Elena National Cancer Institute;
4Biostatistics, Bioinformatics Unit, IRCCS Regina Elena National
Cancer Institute; 5Pathology Unit, IRCCS Regina Elena National
Cancer institute, Italy

Diffuse large B-cell lymphoma (DLBCL) is an aggressive hema-
tological malignancy. Despite the R-CHOP immunochemotherapy,
≈35% of patients are refractory/relapsing. Up to date, none of the
prognostic factors such as genomic alterations, gene expression pro-
files as well as the international prognostic index can entirely predict
treatment response. MiRNAs, small non-coding RNA with an epi-
genetic function, impact on several cancer processes including drug
resistance. They are deregulated both in tumor tissues and patient
blood. We previously identified the serum miR-22-3p as a circulating
prognostic biomarker being its levels related to patient survival, sup-
porting the usefulness of miRNAs as non-invasive biomarkers can-
didates. Thus, the identification of new prognostic biomarkers as a
useful source of information that might complement the existing ones
currently in use, is demand. Here we show the identification, by a
genome-wide approach, of a three-serum miRNAs signature, as dif-
ferentially expressed according to treatment response. Depending on
the tumor context, each member of the signature can act as well as
an oncomiR or oncosuppressor. Moreover, everyone is scarcely stud-
ied in the DLBCL setting, representing a novelty in the liquid biopsy
field. We found that the overexpression of these miRNA signature
induced a proliferation decrease in the GCB-COO DLBCL but not
in ABC subtype. Moreover, in GCB double-hit cMYC and Bcl2
translocated cells, only two out of three miRNAs have an antiprolif-
erative effect. These data suggest an oncosuppressive role of the sig-
nature depending both on the COO and the genetic tumor context.
Moreover, by in silico target analysis, we found novel direct targets
of each miRNA of the signature. Of note, all of them belong to a pro-
tein interaction network which is related to the redox homeostasis.
The biological processes involved in redox homeostasis are fre-
quently altered in DLBCL and are reported to impact on tumor cell
survival and response to treatment. Altogether, these data show the
potential value of a restricted miRNA signature as non-invasive pre-
dictive biomarker in DLBCL. Moreover, its oncosuppressive role
suggests a possible application for miRNA-based therapeutic ap-
proaches, particularly in the GCB-DLBCL subtype.
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CEREBROSPINAL FLUID INVESTIGATION IN DIFFUSE LARGE
B-CELL LYMPHOMAS AT DIAGNOSIS: STILL AN USEFUL 
PROCEDURE?

C. Bancone1, O. Annibali1,2, V. Tomarchio2, M. Tafuri2, M. Mele1, 
F. Fazio1, L. Rigacci1,2

1Università Campus Bio-Medico, Medicine and Surgery; 2Fon-
dazione Policlinico Universitario Campus Bio-Medico, Italy

Background. Central nervous system (CNS) involvement in pa-
tients with diffuse large B-cell lymphoma (DLBCL) is a rare condi-
tion associated with poor outcomes. It is not clear which criteria may
be used to identify patients with higher risk of leptomeningeal in-
volvement at diagnosis or those at highest risk of late CNS relapse.

Methods. In this study, to evaluate the risk of CNS recurrence,
we collect data on patients with DLBCL who received a diagnostic
lumbar puncture. From 2008 to 2023, we performed 215 new diag-
nosis of DLBCL. Of those, 87 (40%) received, according to CNS-
IPI, a diagnostic lumbar puncture. Old patients or those with
significant comorbidities (UNFIT or FRAIL patients) were excluded.
Median age was 61 years (range 27-78). In our population, 13 pa-
tients (15%) had a very low IPI (0-1); 23 (27%) a low IPI (2); 33
(38%) an high IPI (3) and 17 patients (20%) a very high IPI (4-5).
According to CNS-IPI, 20 patients (22.9%) had a low risk (CNS-IPI
0-1); 47 patients (54%) an intermediate risk (CNS-IPI 2-3) and 19
patients (21.8%) an high risk (CNS-IPI 4-6). Prophylaxis with
methotrexate (intrathecal administration, high dose therapy or both)
was carried out in 40 patients (45%) according to CNS-IPI risk. CSF
immunophenotype resulted negative in all patients except for 1 pa-
tient, morphology was positive in 2 patients and chemical-physical
examination showed cellularity over 10 elements in only 1 but with
a negative morphology. A systemic relapse was reported in 17 pa-
tients (19.5%) and a CNS relapse was reported in 3 patients (3.44%).
Patients who relapsed in CNS received prophylaxis, 2 with intrathe-
cal methotrexate and the other with high dose methotrexate at the
end of R-CHOP. OS, with a median follow-up of 32 months, was
76% while PFS, with a median follow up of 25 months, was 63%.
Our results showed that CNS-IPI is statistically associated with an
higher risk of systemic relapse (p:0.013) but not with an increased
risk of CNS relapse (p:0.062). CSF immunophenotype, morphology
and chemical-physical exam are not associated with CNS relapse.

Summary/Conclusion. Our results, in line with literature data,
confirm a low incidence of CNS relapse (3.5%) and show that CSF
analysis at diagnosis is not predictive of future recurrence in CNS
and it is not indicated in staging work-up. More studies are needed
to evaluate new parameters to predict CNS relapse and to identify
patients who really benefit from a CSF analysis at diagnosis.

P040

BRENTUXIMAB VEDOTIN (BV) COMBINED WITH BENDAMU-
STINE SUPERCHARGE (BS), A LOW-TOXICITY AND EFFICIENT
SALVAGE REGIMEN FOR EARLY REFRACTORY, LATE REFRAC-
TORY OR FIRST-RELAPSED CLASSIC HODGKIN LYMPHOMA:
LONG-TERM RESULTS OF A RETROSPECTIVE MONOCENTER
STUDY

C. Giordano, M. Picardi, N. Pugliese, A. Vincenzi, L. De Fazio, 
A. Scarpa, R. Reina, M. Lamagna, A. Salemme, F. Pane

Department of Clinical Medicine and Surgery, Federico II University
Medical School, Italy

Salvage treatment with high-dose chemotherapy and autologous

stem cell transplantation (ASCT) is the best course of action for pa-
tients with refractory or relapse (R/R) classical HL to first-line ther-
apy with ABVD. We carried out a retrospective study enrolling all
patients (18-60 years) with CD30+ c-HL at first R/R receiving four
3-week courses of sequential Bv and Bs (Bv+Bs21) as first salvage
regimen. The primary endpoint was OS and secondary endpoints
were PFS, response to treatment and safety and PBSC mobilization.
35 patients with R/R c-HL receiving the Bv+Bs21 regimen from 1
September 2013 and 1 September 2023 at a median time of 6 months
(range 2-67) since diagnosis were enrolled (Table 1 and Figures 2
and 3). 

Table 1. Patients characteristics at Bv-Bs start. Refractory patients, late pri-
mary refractory patients and relapsed patients.

Induction treatment consisted in ABVD: 10 patients were early
primary refractory (EPR) progressing after 2 cycles according to the
interim FDG-PET, 14 patients were late primary refractory (LPR)
after 6 cycles according to EOT FDG-PET, and finally 11 patients
relapsed after 6 cycles at a median time of 29 months from EOT. All
patients received 4 courses of Bv+Bs21 as 3-day outpatient i.v of 1.8
mg/kg Bv on Day 1 and bendamustine (day 2 and 3) at a fixed dose
of 120 mg/m2/day i.v and were all routinely prophylaxed with
methylprednisolone at 200 mg i.v, diphenhydramine at 50 mg i.v and
febuxostat at 80 mg orally on days 1 to 5 and with peg-filgrastim 6
mg s.c on day 6. The median-dose intensity was 100% (range,
88.6%-102.4%) for Bv and 100% (range, 88.7%-102.4%) for Bs. Fi-
nally, 29 patients (82.8%) obtained a complete metabolic remission
(CMR) and 6 a partial remission (PR) with an ORR of 100%. Thirty-
five (100%) patients underwent PBSC mobilization (after 2 courses
of Bv+Bs21) with a median CD34+ cells/kg yield of 3.8×106 (per-
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formed with GCSF and endoxan or plerixafor, if necessary); 31
(89%) proceeded to ASCT but four refused. With a median FUP of
56 months from Bv+BS21, the overall 5-year OS rate was 89%
(100% for EPR patients, 81% for LPR and 90% for those relapsing):
4 died at a median time of 15 months with 3 patients in CMR (1 death
for ASCT-related infection, 1 for committed suicide, 1 secondary
neoplasm) and 1 for disease progression. The overall 3-year PFS rate
at median FUP of 36 months was 77% (100% for EPR, 72% for LPR,
60% for relapses). The most common grade 3-4 extra-hematologic
toxicity was CMV reactivation with viremia and fever (5 patients)
successfully treated with preemptive valganciclovir except for one
grade 5 (CMV-related pneumonia). Our OS and PFS results are con-
sistent with data reported on the same subset of patients from La-
Casce (3-y OS of 92% and 3-y PFS of 60.3%) and Broccoli (3-y OS
of 88.1% and PFS of 67% [median FUP: 23 months]). Our study re-
ported not only longer FUP data but better results were specially
recorded in the EPR patients (5-y OS of 100%) demonstrating that
an earlier (at interim) salvage regimen with Bv+Bs21 and ASCT can
obtain excellent outcome in first R/R cHL patients.

nL patients.

Figure 2a.  Total population OS; Figure 2b Subgroup Os stratified for early
primary refractory patients, late primary refractory patients and relapsed
patients; Figure 3a.  Total population PFS; Figure 3b Subgroup PFS stratified
for early primary refractory patients, late primary refractory patients and
relapsed patients.
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R-DA-EPOCH AS FRONTLINE TREATMENT FOR AGGRESSIVE
DIFFUSE LARGE B-CELL LYMPHOMA (DLBCL). A SINGLE
CENTRE EXPERIENCE

G. Francia1, E. Montanari1, C. Salvetti2, M. Schirru1, E. Fioribello1,
F. Santoro1, A. Incorvaia1, C. Martellossi1, E. Granero1, F. Guolo1,2,
A. Todiere2, F. Ballerini2, R.M. Lemoli1,2

1Clinic of Hematology, Department of Internal Medicine (DiMI),
University of Genoa; 2Department of Oncology and Hematology
(DIPOE), IRCCS Ospedale Policlinico San Martino, Italy

Background. Diffuse Large B-cell Lymphoma (DLBCL) is the
most common large B-cell Lymphoma. Unfortunately, only 60% of
DLBCL can be cured with standard therapy and patients with ag-
gressive features (such as mutation in c-MYC, BCL2 or BCL6, ele-

vated proliferation index (i.e. Ki67), ABC type and high IPI score)
have a poor outcome. CALGB 503 randomized study show no sur-
vival advantage of R-DA-EPOCH over R-CHOP in DLBCL, but
most of the patients enrolled had favorable prognostic features. The
aim of our study is to investigate the tolerability and efficacy of R-
DA-EPOCH regimen in patients with DLBCL with poor prognostic
factors. 

Methods. We have retrospectively analyzed the outcome of 50
patients affected by DLBCL and treated in first line with R-DA
EPOCH from 2016 to 2023. The median age was 62 years (range:
33-74 years) and the median FUP was 40.5 months. 40% of patients
had more than 65 years, 52% had Ann Arbor stage IV, 46% had a
ki67>90%, 54% were ABC type. CNS IPI and IPI score were high
(>3) in 62% and 24% of patients, respectively. Only 3 patients had
double/triple hit lymphoma.

Figure 1.

Results. Therapy was well tolerated, also among older patients:
nine patients needed hospitalization for adverse events and no treat-
ment-related deaths were recorded. Only one patient died during
treatment due to disease progression, while 96% of patients (47/50)
were able to receive at least one dose escalation. The ORR was 82%
(with a CRR 76%) and the OS and PFS at 2 years were 76.5% and
67%, respectively. No differences in 2-years OS were seen according
to age (73% vs 71%, for patients with ≥ or<65 years, Figure 1), ele-
vated IPI score (72% vs 83% for IPI ≥ 3 and<3), elevated CNS-IPI
score (79% vs 77% for CNS-IPI ≤ 3 or > 3), cell-of-origin (75% for
both GC type and non-GC type), advanced stage (72% vs 82% for
stage IV or lower) and very high ki67 (81% vs 69% for patients with
ki67 ≥ or<90%). P-value were n.s. in all subgroups.

Discussion and conclusions. Our data showed that R-DA-
EPOCH is well tolerated and results in a favorable CRR, despite the
unfavorable characteristics of our cohort, and the adverse prognostic
features analyzed didn’t impact on CRR or OS. Notably, the regimen
was effective and feasible also in older patients, usually considered
ineligible to intensive therapy. In conclusion, R-DA-EPOCH may be
a good backbone chemotherapy for patients with aggressive DLBCL
which may be further improved in the future with the inclusion of
novel targeted agents.

P042

R-DA-EPOCH AS FRONTLINE TREATMENT FOR DIFFUSE
LARGE B-CELL LYMPHOMA (DLBCL) WITH POOR 
PROGNOSTIC FACTORS: A SINGLE CENTRE EXPERIENCE

G. Francia1, E. Montanari1, C. Salvetti2, M. Schirru1, E. Fioribello1,
F. Santoro1, A. Incorvaia1, C. Martellossi1, E. Granero1, F. Guolo1,2,
A. Todiere2, F. Ballerini2, R.M. Lemoli1,2

1Clinic of Hematology, Department of Internal Medicine (DiMI),
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University of Genoa; 2Department of Oncology and Hematology
(DIPOE), IRCCS Ospedale Policlinico San Martino, Italy

Background. Diffuse Large B-cell Lymphoma (DLBCL) is the
most common large B-cell Lymphoma. Unfortunately, only 60% of
DLBCL can be cured with standard therapy and patients with ag-
gressive features (such as mutation in c-MYC, BCL2 or BCL6, ele-
vated proliferation index (i.e. Ki67), ABC type and high IPI score)
have a poor outcome. CALGB 503 randomized study show no sur-
vival advantage of R-DA-EPOCH over R-CHOP in DLBCL, but
most of the patients enrolled had favorable prognostic features. The
aim of our study is to investigate the tolerability and efficacy of R-
DA-EPOCH regimen in patients with DLBCL with poor prognostic
factors. 

Methods. We have retrospectively analyzed the outcome of 50
patients affected by DLBCL and treated in first line with R-DA
EPOCH from 2016 to 2023. The median age was 62 years (range:
33-74 years) and the median FUP was 40.5 months. 40% of patients
had more than 65 years, 52% had Ann Arbor stage IV, 46% had a
ki67>90%, 54% were ABC type. CNS IPI and IPI score were high
(>3) in 62% and 24% of patients, respectively. Only 3 patients had
double/triple hit lymphoma.

Results.Therapy was well tolerated, also among older patients:
nine patients needed hospitalization for adverse events and no treat-
ment-related deaths were recorded. Only one patient died during
treatment due to disease progression, while 96% of patients (47/50)
were able to receive at least one dose escalation. The ORR was 82%
(with a CRR 76%) and the OS and PFS at 2 years were 76.5% and
67%, respectively. No differences in 2-years OS were seen according
to age (73% vs 71%, for patients with ≥ or<65 years, Figure 1), ele-
vated IPI score (72% vs 83% for IPI ≥ 3 and<3), elevated CNS-IPI
score (79% vs 77% for CNS-IPI ≤ 3 or > 3), cell-of-origin (75% for
both GC type and non-GC type), advanced stage (72% vs 82% for
stage IV or lower) and very high ki67 (81% vs 69% for patients with
ki67 ≥ or<90%). P-value were n.s. in all subgroups.

Discussion and conclusions. Our data showed that R-DA-
EPOCH is well tolerated and results in a favorable CRR, despite the
unfavorable characteristics of our cohort, and the adverse prognostic
features analyzed didn’t impact on CRR or OS. Notably, the regimen
was effective and feasible also in older patients, usually considered
ineligible to intensive therapy. In conclusion, R-DA-EPOCH may be
a good backbone chemotherapy for patients with aggressive DLBCL
which may be further improved in the future with the inclusion of
novel targeted agents.

Figure 1. 
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ABSTRACT NOT PUBLISHABLE

Acute leukemia

P044

β3-AR ANTAGONIST SR59230A REPROGRAMS LIPID 
METABOLISM IN T-ALL AND FLT3-MUTATED AML BY 
TARGETING CD36: A NOVEL THERAPEUTIC STRATEGY
C. Banella1, G. Mattei2, S. Travaglini3, L. Barbetti1, R. Amato1, 
M. Ascone1, M. Lotti1, A. Pasha4, A. Tondo1, M. Calvani1

1Meyer Children’s Hospital IRCCS; 2University of Florence Depart-
ment of Information Engineering; 3University of Rome Department
of Experimental Medicine; 4University of Florence Department of
Health Sciences, Italy

Background. Several recent studies have shown that Beta-adren-
ergic receptors (β-ARs) sustain the pathogenesis of various malignant
cancers. Furthermore emerging evidences demonstrated the potential
therapeutic role of a selective β3-AR antagonist (SR59230A) which
exhibits a direct anti tumor activity. β3-AR is also involved in the
regulation of lipid metabolism and glucose homeostasis in cancer
cells. Therefore, high levels of β3-AR in different T-ALL subset and
in FLT3-mutated AML cells reveals a promising therapeutic target
for not-responder. Despite SR primary action on β3-ARs it also ex-
hibits an off-target effect on lipid metabolism, potentially by down-
regulating the fatty acid uptake glycoprotein CD36.

Figure 1.  

Aims. This study aimed to identify novel targets for innovative
therapies, which are strictly needed to overcome resistance in hema-
tological malignancies. 

Methods. Cytofluorimetric analysis of β3-AR and CD36 expres-
sion levels was assessed in normal peripheral blood mononuclear
cells (PBMCs), T-ALL and FLT3-mutated acute myeloid leukemia
(AML) cell models. The metabolic profile after administration of
SR59230A (SR), were examined in these cell models through the
Seahorse XFe Analyzer. Cell viability was evaluated using MTS
assay. 

Results. Our findings revealed a significant upregulation of β3-
AR expression in T-ALL Molt-3 (40%), in Molt-4 (63%), in CCRF-
CEM (75%) and in FLT3-mutated MV4;11 (92%) cellular models
when compared to healthy PBMCs (4-7%). This made these cells a
good target for treatment with SR. The MTS assay showed a decrease
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in cell viability in a dose-dependent manner, but it was more effective
when cells were starved and supplement with carnitine. Analysis of
fatty acid oxidation (FAO) conducted through the Seahorse XFe
Palmitate Oxidation Stress Test after 4h starvation and treated with
SR revealed a decrease in endogenous FAO in MV4;11 (p<0.0001)
and a decrease in both endogenous (p=0.0001) and exogenous
(p=0.05) FAO in CCRF-CEM, suggesting a possible off-target of SR
(Figure  1). Cytofluorimetric analysis of CD36 after stimulation with
BSA/Palmitate revealed a decrease of 50% in CD36 expression after
4h of treatment with SR.

Conclusions. These results indicate a possible off-target action
of the ADRB3 receptor antagonist on the lipid metabolism of T-ALL
and FLT3-mutated AML cells, leading to metabolic reprogramming.
Moreover, the common response of these models suggests a possible
common mechanism that would be worth investigating.

P045

USE OF PRIMARY PROPHYLAXIS WITH G-CSF IN ACUTE
MYELOID LEUKEMIA PATIENTS UNDERGOING INTENSIVE
CHEMOTHERAPY DOES NOT AFFECT QUALITY OF RESPONSE

V. Mezzanotte, G. Paterno, F. Buccisano, C. Gurnari, L. Maurillo, 
R. Palmieri, E. Buzzatti, L. Guarnera, F. Mallegni, E. Meddi, 
F. Moretti, L. Cardillo, I. Cerroni, G.E. Trotta, A. Venditti, 
M.I. Del Principe

Hematology, Department of Biomedicine and Prevention, University
of Rome Tor Vergata, Italy

Intensive chemotherapy remains the gold standard for achieving
remission in Acute Myeloid Leukemia (AML). However, myelosup-
pression-related complications, particularly infections, contribute to
prolonged hospitalization, morbidity, and mortality. Granulocyte-
colony stimulating factor (G-CSF) plays a crucial role in increasing
myelopoiesis and may be helpful to shorten neutrophil recovery.
While some studies, including randomized, have shown its safety on
long-term outcomes of AML, numerous controversies still exist on
its effectiveness and clinical value, especially in patients undergoing
induction therapy. In fact, some studies even suggest its potential
ability to promote AML blasts in vitro. Besides, the 2022 ELN guide-
lines do not recommend routine G-CSF use. In this retrospective
study, we evaluated 112 consecutive AML patients treated with in-
tensive chemotherapy at the Hematology Unit of Policlinico Tor Ver-
gata in Rome between January 2014 and December 2023. G-CSF
was administered to 31 out of 112 patients from day +8 until achieve-
ment of an absolute neutrophil count (ANC) >1x109/L. We analyzed
incidence of neutropenia, its severity and duration, as well as hospi-
talization duration (HD), incidence of febrile neutropenia and septic
shock, intravenous antibiotic therapy (ABT) and antifungal therapy
(AFT) duration, complete remission (CR) and relapse rates, overall
survival (OS), and minimal residual disease (MRD) negativity rate
after the first consolidation cycle in CR patients. Our results showed
that the G-CSF group and non-G-CSF group were comparable in
terms of sex, age, and ELN risk classification (Table 1). CR was
achieved in 69% of patients, of whom 60% experienced relapse. Pa-
tients treated with G-CSF had a significantly shorter neutropenia
phase (ANC<0.1x109/L: 12 vs. 16 days, p=0.002; ANC<0.5x109/L:
18 vs. 24 days, p<0.001; ANC<1x109/L 21 vs. 28 days, p<0.001) and
HD (38 vs. 41 days, p=0.041). Finally, no significant differences were
noticed in ABT or AFT duration, septic shock, CR rate (73% vs.
67%), 3-year OS (34% vs. 33%) or MRD negativity rate (30% vs.
47%) between patients receiving G-CSF or not. In conclusion, our
findings support G-CSF safety, with no detrimental impact on re-
sponse quality or duration. The potential benefits of reducing hospi-
talization and neutropenia duration highlight G-CSF’s value in
clinical practice, encouraging a broader utilization in AML patients

undergoing induction chemotherapy.

Table 1.

P046

FLT3-ITD MUTATION: TIME FOR MOLECULAR RISK STRATIFI-
CATION IN ACUTE PROMYELOCYTIC LEUKEMIA?

S.P. Pascale1, A. Matturro1, R. Nuccorini1, S. Coluzzi1, I. Chitarrelli1,
A. Amendola1, M. Cimminiello1, N. Filardi1, D. Vertone1, 
M.D. Caputo1, C. Scamuffa1, L. Antonelli1, A. Fiumarella1, 
C. Bitetti2, C. Mannarella2, M. Pizzuti1

1UOC Ematologia, Azienda Ospedaliera Regionale San Carlo; 2UOS
di Ematologia, Presidio Ospedaliero “Madonna delle Grazie”, Italy

Background. Acute promyelocytic leukemia (APL) is a subtype
of acute myeloid leukemia with a distinctive molecular pathophysi-
ology and clinical manifestations. ATRA and ATO therapy has im-
proved the outcome of APL patients (pts). The long-term survival
rate is now greater than 95, yet refractory/relapsed disease is still
seen in around 5% of pts. A high white blood cell (WBC) count
(>10×109/L) is supposed to be the main factor associated with re-
lapse. The Sanz score subdivides APL pts according to peripheral
blood counts into three risk groups. The most suitable parameters for
risk stratification in APL are still under debate. FLT3-ITD mutations
have a significant incidence rate of about 12-38% in APL. The role
of FLT3-ITD mutations in APL as a prognostic factor has not yet
been clarified, and the significance of these genetic alterations re-
mains controversial.

Purpose. In this monocentric study, we investigated the impact
of FLT3-ITD mutations on relapse-free survival (RFS) and overall
survival (OS) of newly-diagnosed pts with APL treated with all-trans
retinoic acid and arsenic trioxide.

Methods. The study was based on 25 newly-diagnosed APL pts
(13 male and 12 female, median age 50 years, range 15-83 years)
The FLT3-ITD mutation was assayed by PCR and gel electrophoresis

 
 
 

Legend: G-CSF, granulocyte - colony stimulating factor; ELN, European LeukemiaNet; HD, 
duration of hospitalization; ANC, absolute neutrophil count; ABT, antibiotic therapy; AFT, 
antifungal therapy; CR, complete remission; MRD, minimal residual disease; OS, overall survival. 
 
 
 

 Patients treated with intensive chemotherapy 2014-2023 (n=112) 

 G-CSF (n=31) n-G-CSF (n=81) p value 

Sex (%) 
Male 
Female 

 
13 (41.93) 
18 (58.06) 

 
45 (55,56) 
36 (44,43) 

 
 
0.21 

Age at diagnosis, median 57 57 0.68 

2022 ELN risk group (%) 
Favorable 
Intermediate 
Adverse 
Not assessable 

 
5 (16.12) 
14 (45.16) 
8 (25.8) 
4 (12.9) 

 
16 (19.75) 
43 (53.08) 
19 (23.45) 
3 (3.7) 

 
ref. 
0.94 
0.65 
1 

HD in days, median 38 41 0.041 

Duration of ANC < 0.1 x 109/L in 
days, median 

12 16 0.002 

Duration of ANC < 0.5 x 109/L in 
days, median 

18 24 < 0.001 

Duration of ANC < 1 x 109/L in 
days, median 

21 28 < 0.001 

ABT duration in days, median 15 18 0.12 

AFT therapy duration in days, 
median 

0 0 0.89 

Septic shock, % 9.6 12.3 1 

CR, % 73.3 67.1 0.64 

MRD negativity, % 30 47 0.35 

Relapse, % 61 60 1 

OS at 3 years, % 34.4 32.6 0.3 
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analysis. Its impact on RFS and OS was investigated in pts with and
without the mutations.

Results. The FLT3-ITD mutation rate in newly-diagnosed APL
pts was 40% (10/25). The WBC count at diagnosis in pts with muta-
tions was higher than that in pts without mutations and the FLT3-
ITD mutation rate was significantly higher in the high-risk group
than in the low/intermediate-risk group (P= 0.001). Pts with FLT3-
ITD mutations had a significantly higher early death rate (40% vs
0%) than those lacking the mutation (P =0.007), all of them showed
PML-RARA transcript bcr3 and a high WBC count. OS analysis
showed a significant difference between the pts stratified by FLT3-
ITD mutation status (P =0.007) while survival outcome in terms of
RFS did not differ significantly in our study.

Conclusion. Our study confirms that APL pts with FLT3-ITD
mutations showed a higher WBC count than pts with FLT3 wild-
type. Pts carrying mutations had a higher early death rate compared
to those without mutations and reduced OS rates. Prospective trials
should further investigate the clinical impact of the FLT3-ITD mu-
tation aiming to evaluate whether this parameter might be included
in risk stratification in APL.

Table 1.

P047

GEMTUZUMAB OZOGAMYCIN PLUS 3 + 7 IN UNTREATED
ACUTE MYELOID LEUKEMIA PATIENTS: UPDATES ON A 
REAL-LIFE EXPERIENCE

B. Serio1, F. Grimaldi2, L. Ammirati3, M. Annunziata4, G. De Santis5,
A. Perrotta2, D. De Novellis1,6, V. Giudice1,6, D. Morini1, G. Storti5,
C. Califano3, A.M. Risitano5, F. Pane2, C. Selleri1,6

1Hematology Unit, University Hospital “San Giovanni di Dio e
Ruggi d’Aragona”; 2Hematology Unit, Department of Medicine and
Surgery, University of Naples “Federico II”; 3Hematology Unit,
Hospital “A. Tortora”; 4Hematology Unit, Hospital “S. G. Moscati”;
5Hematology Unit, Hospital “S. Giuseppe Moscati”; 6Department of
Medicine, Surgery, and Dentistry, University of Salerno, Italy

Background. Gemtuzumab-ozogamycin (GO) is approved in
combination with high-dose chemotherapy (3+7) for treatment-naïve
low- and intermediate-risk acute myeloid leukemia (AML). In this
retrospective real-life multicenter study, we reported efficacy and
safety of GO plus high-dose chemotherapy in newly diagnosed AML
patients.

Methods. A total of 31 fit low- and intermediate-risk AML pa-
tients treated with GO-based plus chemotherapy were retrospectively
included in this real-life multicenter study, and results were compared
with a control cohort treated with 3 + 7 alone.

Results. Complete remission (CR) rate after induction was 77%,

and most responders (45%) underwent two GO-based consolidation
cycles. Minimal residual disease (MRD) negativity was observed in
17 cases (55%) after the end of consolidation. Low genetic risk was
associated with increased CR rate compared with intermediate-risk
AML (88% vs. 33%; p<0.001), as well as prolonged overall survival
(OS; hazard ratio, 0.16; 95% confidential interval, 0.02-0.89;
p<0.001). Moreover, GO addition resulted in a survival benefit for
low-risk AML (median OS not reached vs. 25 months; p=0.19) while
not for intermediate-risk subjects (10 vs. 13 months; p=0.92), com-
pared with the control group. Finally, GO-treated patients experi-
enced fever of unknown origin or sepsis (42% or 36% of cases,
respectively, with one death during induction due to septic shock)
with similar rates compared to the control group (p=0.3480 and
p=0.5297, respectively). No cases of veno-occlusive disease after al-
logeneic transplantation were observed.

Conclusions. In conclusion, our real-life multicenter study con-
firmed GO-based treatment efficacy with high MRD negativity rates
in fit newly diagnosed untreated AML patients, especially in those
with low genetic risk, with a less significant benefit in intermediate-
risk AML. Infections could be frequent, because of chemotherapy-
induced neutropenia, and require prompt clinical management.

Table 1.

Table 1. Baseline demographics and clinical characteristics of 25 APL patients. 

Characteristics Patients (N = 25) 
M/F 13/12 
Age at APL diagnosis (years), median (range) 50 (15 - 86) 
Sanz risk, n (%) 
Low 
Intermediate 
High 

 
9 (36.0) 
6 (24.0) 
10 (40.0) 
 

FLT3-ITD status, n (%) 
Wild-type 
Mutated 

 
15 (60.0) 
10 (40.0) 

PML RARa transcript type, n (%) 
Bcr1 
Bcr2 
Bcr3 

 
15 (60.0) 
0 
10 (40.0) 
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P048

USE OF GRANULOCYTE GROWTH FACTOR (G-CSF) IMPROVES
SURVIVAL OF PATIENTS UNDERGOING VENETOCLAX HYPO-
METHYLATING THERAPY IN A MONOCENTRIC EXPERIENCE

D. Capelli1, F. Colaneri2, D. Menotti3, F. Marrara1, A. Olivieri1

1Department of Hematology, Azienda Ospedaliero Universitaria Os-
pedali Riuniti di Ancona; 2Centro Trasfusionale Ospedale di Urbino;
3Centro Trasfusionale Ospedale di Macerata, Italy

Hypomethylating agents (HMA) and venetoclax (Ven) are the
golden standard treatment of AML patients aged >75 years or unfit
for intensive chemotherapy. We analyzed the characteristics and out-
comes in terms of overall and event-free survival (OS, EFS) and pre-
dictive factors for OS in our case series of 41 patients, treated with
HMA-VEN as first-line since 2020 to 2023, 20 aged <75 years and
21 aged ≥75 years, with 2017 ELN risk unfavorable in 19, interme-
diate in 15 and favorable in 4 patients. NGS data were available in
10 patients, 2 of whom had the TP53 mutation. We performed geri-
atric multidimensional assessment (GMA), adapted according to Bal-
ducci (1), identifying 12 frail, 19 unfit and 10 fit patients. The rate
of CR+CRi was 61%, that of relapse 36%, with a median follow-up
of 14 months. We observed a median OS of 10.4 and a median EFS
of 10 months. The 100-day mortality was 12.3%. Multivariate analy-
sis of OS identified G-CSF use as the sole predictor of survival with
a HR of 4 (95% CI: 1,6-10,4), p=0,003, for patients who did not use
G-CSF compared with those who did. The GMA had a trend of sig-
nificance in univariate, which was not confirmed on multivariate
analysis. G-CSF, included in the data sheet at the physician’s discre-
tion, was used in the first cycles after bone marrow (BM) evaluation
or in 7 cases of febrile neutropenia, even before bone marrow re-
assessment, and in subsequent cycles to facilitate recovery of neu-
trophil counts. The patients who did not receive G-CSF were those
who had persistent blastosis or absence of neutropenia in the initial
courses. This result suggests the importance and safety of using G-
CSF to maintain adequate dose intensity in patients with AML, can-
didates for HMA-Ven therapy, which is known to be associated with
hematologic toxicity both in the first courses and in the long term
treatment.

Table 1. Patients charactheristics and outcome of the 41 patients receiving
HMA-Ven.

P049

VENETOCLAX PLUS HYPOMETHYLATING AGENTS OR LOW-
DOSE CYTARABINE IN RELAPSED/REFRACTORY OR MRD
POSITIVE NPM1-MUTATED AML-A MONOCENTRIC EXPE-
RIENCE

M. Piccini1, G. Ciolli1, G. Gianfaldoni1, F. Mannelli1,2, B. Scappini1,
L. Fasano1, F. Crupi1, E. Quinti1, A. Pasquini1, J. Caroprese1, 
G. Rotunno1,2, F. Pancani1,2, L. Signori1,2, C. Maccari1,2, 
F. Vanderwert1,2, P. Guglielmelli1,2, A.M. Vannucchi1,2

1Hematology Department, Azienda Ospedaliero-Universitaria
Careggi; 2Center for Innovation and Research in Myeloproliferative
Neoplasms, Hematology Unit, Azienda Ospedaliera Universitaria
Careggi, University of Florence, Italy

Background. NPM1 mutations are found in ~30% of adult acute
myeloid leukemia (AML). From a clinical perspective, NPM1mut
AML displays heterogeneous behavior including patients with rapid
clearance of measurable residual disease (MRD) and others experi-
encing early relapse or refractoriness. While first-line treatment of
NPM1mut AML is well established, the management of relapsed/re-
fractory (R/R) disease is still a matter of debate and outcomes remain
unsatisfactory. Moreover, as molecular MRD monitoring has become
the standard of care in this molecular subset, the use of updated treat-
ment strategies as early MRD-directed interventions could provide
a convenient bridge-to-transplant platform. Recently, favorable tox-
icity profile and efficacy of venetoclax (VEN) in combination with
hypomethylating agents (HMAs) or low-dose cytarabine (LDAC) in
NPM1mut AML was reported both in the first line and the R/R set-
ting.

Methods. We evaluated the outcomes of 24 pts treated with VEN
in combination with HMAs (n=18) or LDAC (n=6) for R/R (n=15)
or MRD positive (n=9) NPM1mut AML at AOU Careggi between
2017 and 2023.

Results. In the R/R setting, overall response rate (ORR) was 47%
(71% MRD negative), median OS was 9.5 m, mEFS was 9.4 m.
Compared to FLT3-ITD neg pts, FLT3-ITDpos pts had inferior ORR
(17% vs 75%, p=0.019) and outcomes (mOS, 2.3m vs not reached;
p=0.009; mEFS 2.4m vs 23.2m, p=0.006). HSCT was performed in
3/7 (43%) of the intention-to-transplant pts. Three pts are in treat-
ment-free remission w/o HSCT at 65, 46 and 42 months from VEN
initiation. In the MRDpos setting (molecular relapse, n=6; MRD per-
sistence after consolidation, n=3) 8/9 patients achieved complete
bone marrow MRD clearance after a median of 2 cycles (1-4), while
one pt achieved a 1.8 log MRD reduction. All patients were bridged
to consolidative HSCT. Seven out of 9 are currently alive in CR. Me-
dian OS was 19.1m, mEFS was 13.9 m. Myelosuppression and con-
stipation were the most common adverse events. In the MRD setting
cytopenias occurred less frequently and were lower in grade. Six out
of 24 pts experienced infectious complications, none of them was
graded >3.

Conclusions. Our data is confirmatory of the clinical activity and
overall favorable toxicity profile of VEN+HMA/LDAC in NPM1mut
AML with particularly remarkable results in the MRDpos setting.
Patients with concomitant FLT3-ITD mutations have inferior out-
comes and treatment with FLT3 inhibitors should be prioritized.

 

VARIABLES HMA-VEN VARIABLES HMA-VEN 

Age 
< 75 anni 
! 75 anni 

 
20 (49%) 
21 (51%) 

First courses hospitalization 
No 
Yes 

 
19 (48%) 
21 (52%) 

Gender 
Male 
Female 

 
18 (44%) 
23 (56%) 

G-CSF administration 
None 
First courses (prior to bone 
marrow aspirate) 
After bone marrow aspirate 

 
17 (43%) 
7 (17%) 

 
16 (40%) 

ECOG PS 
0-1 
2-4 

 
31 (76%) 
10 (24%) 

Antifungal prophylaxis 
No 
Yes 

 
9 (23%) 
31 (77%) 

ELN 2017 
Favorable 
Intermediate 
Unfavorable 
Not evaluable 

 
4 (10%) 
15 (37%) 
19 (46%) 

3 (7%) 

Final response 
CR 
CRi 
PR 
SD 
PD 
Too early 

 
23 (56%) 

2 (5%) 
7 (17%) 
5 (2%) 
0 (0%) 

4 (10%) 
Albumin 
3,5-5,5 g/dl 
3,5-2,5 g/dl 
<2 g/dl 

 
23 (59%) 
13 (33%) 
3 (8%) 

Relapse 
No 
Yes 

 
16 (64%) 
9 (36%) 

SORROR 
0-2 
2-8 

 
12 (29%) 
29 (71%) 

GMA 
Fit/unfit 
frail 

 
10/19 

12 

De novo AML 
Secondary AML 

18 (43.9%) 
23 (56.1%) 
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P050

EFFICACY AND TOLERABILITY OF TREATMENT WITH VENETO-
CLAX AND AZACITIDINE FOR 5 DAYS IN PATIENTS WITH
ACUTE MYELOID LEUKEMIA: A SINGLE CENTER EXPERIENCE

O. Bianco, M. Salerno, R. D. Calogero, V. Leotta, V. Innao, 
U. Consoli

Division of Hematology, Arnas Garibaldi di Catania, Italy

Background. Acute Myeloid Leukemia (AML) in elderly pa-
tients has a dismal prognosis as intensive chemotherapy and allo-
geneic hematopoietic stem cell transplantation are not feasible.
Recently, Venetoclax (VEN) combined with hypomethylating agents
(HMA) such as azacitidine (AZA) and decitabine (DAC) has been
shown to be effective in AML in both treatment-naïve and relapsed
or refractory settings. However, this therapy may induce severe mar-
row-suppression that could affect the outcome of these patients.

Aims. We aimed at retrospectively evaluate AML patients ≥ 60-
year-old treated with HMA+VEN, investigating if the reduced ad-
ministration of AZA for 5 days, can affect the treatment response,
the prognosis and the hematological toxicity profile.

Methods. 27 consecutive newly diagnosed AML patients treated
with HMA (7 DAC and 20 AZA) + VEN from Feb 2022 to Feb 2024
were included. Median age at diagnosis was 74 years, ranged be-
tween 62-84 years with 8 patients ≥ 80 years. The drug schedule for
DAC was 20 mg/m2 daily for 5 days (8 pts), for AZA was 75 mg/m2

daily for 7 days (5 pts) or 5 days (14 pts) every 4 weeks, according
to pts fitness; VEN starting dose was 400 mg daily (dose reduced to
25% in case of combination with azoles fungal prophylaxis) 14 to
28 days every 4 weeks (treatment duration was modulated on hema-
tological toxicity and was stopped at complication onset).

Results. 26 pts were evaluable for response. The Overall Re-
sponse Rate (ORR=CR+PR) was 81%, with 81% CR and 19% PR;
CR was obtained after a mean of 1.09 cycles. Although the small
samples size, we found no differences in terms of pts age, rate of CR,
time to CR and rate of relapse according to HMA used (DAC or AZA
for 7 or 5 days). The median follow up was 9 months; at last follow-
up 14 pts (54%) are still alive and 12 (46%) had died. The main cause
of death was disease progression (80%). The most common toxicities
were myelosuppression (100%) and documented infectious compli-
cations (56%). Notably, the 5 days-AZA+VEN group had a lower
rate of neutropenic fever (30% vs 42%), grade ≥3 thrombocytopenia
(28% vs 40%) and gastrointestinal toxicities (22% vs 43%) compared
to standard regimens.

Conclusions. Our findings suggest that the reduced administra-
tion of AZA for 5 days combined with VEN shows comparable effi-
cacy to the standard regimens and relatively less toxicity. Further
studies on a higher number of patients with a longer follow-up is nec-
essary to confirm these results.

P051

WOULD IMMUNOPHENOTYPE AT ACUTE MYELOID LEUKEMIA
DIAGNOSIS BE PREDICTIVE OF FLT3-ITD AND NPM1
MUTATIONS? A PILOT STUDY

E. Metafuni, S Bellesi, F. Frioni, C. Pellegrino, S Giammarco, 
G. Minnella, M.A. Limongiello, F. Sorà, L. Pagano, S. Sica, 
P. Chiusolo

Dipartimento di Scienze di Laboratorio e Ematologiche, Fondazione
Policlinico Universitario Agostino Gemelli IRCCS, Italy

Background. Patients with a new diagnosis of acute myeloid
leukemia (AML) harbor mutations in the fms-like tyrosine kinase 3

gene (FLT3) in 30% of cases, and in the nucleophosmin gene
(NPM1) in another 30% of cases. Frequently, both mutations are
present.

Aims. The purpose of our study was to determine if a specific
immunophenotype at AML diagnosis would be predictive for FLT3-
ITD and/or NPM1 mutation.

Materials and Methods. we retrospectively analyzed all non-
promyelocytic AML cases diagnosed at our center between June
2018 and August 2022 (n=148). We recorded all data on AML diag-
nosis: full blood count, AML subtype, karyotype, molecular markers,
and immunophenotype. Eight-colors flow cytometric panels on bone
marrow samples were acquired using BDFACS Canto II Instrument.
Antigen expression on blast population was evaluated both as per-
centage of expression (positive >20%) and as median fluorescence
index (MFI). According to FLT3-ITD and NPM1 mutational status,
patients were divided into 4 groups: double negative (DN) AML
(n=48), FLT3-ITD+ AML (n=24), NPM1+ AML (n=47), and double
positive (DP) AML (n=29). Statistical analysis was realized using
SPSS10 Software. The comparison between groups for each antigen
was made using the Kruskal-Wallis test. The antigens resulting sig-
nificantly associated with a mutation were tested with the receiver
operating characteristic (ROC) curve to identify an optimal cut-off.
Significant variables were included in the logistic regression model
for multivariate analysis on predictive antigens for FLT3-ITD and/or
NPM1 mutations.

Results. The FLT3-ITD+ group presented a high CD7MFI (OR
3.37, p=0.01) compared with other groups. The optimal cut-off value
was 145 (AUC 0.686, p<0.0001, PPV 75.8%, NPV 74.3%). The
NPM1+ group presented a high CD33MFI (OR 3.11, p=0.03) and a
low CD34MFI (OR 8.05,p=0.00005) compared with other groups.
The optimal cut-off values were 4560 (AUC 0.837, p<0.00001, PPV
71.7%, NPV 92%) for CD33 and 1570 (AUC 0.903, p<0.00001, PPV
86.6%, NPV 81.8%) for CD34. Finally, the DN group showed neg-
ativity for CD15 (OR 15.17, p=0.01) and CD64 (OR 10.16, p=0.03)
antigens.

Conclusion. Flow Cytometry may be considered a rapid tool to
predict molecular alteration in this setting. However, the main limi-
tation of our study is that it was retrospective. Currently, we have
begun a prospective study of newly diagnosed AML cases at our cen-
ter to confirm or refuse the results of the present study.

P052

OPTICAL GENOME MAPPING REVEALS MUTIPLE STRUCTU-
RAL VARIANTS IN EPIGENETIC FACTORS AND CELL CYCLE
REGULATORS IN ACUTE LYMPHOBLASTIC LEUKEMIA

B. Conte1,2, R. Maffei1, A. Paolini1, S. Martinelli1, F. Giacobbi1, 
G. Corradini1, F. Pilato1, D. Bernabei1, G. Debbia2, F. Forghieri2, 
A. Candoni2, M. Morselli2, L. Potenza2, D. Giusti2, E. Colaci2,
F. Bettelli2, P. Bresciani2, A. Cuoghi2, A. Gilioli2, A. Messerotti2, 
V. Pioli2, M. Maccaferri2, G. Leonardi2, T. Trenti1, G. Riva1, 
V. Nasillo1, R. Manfredini3, R. Marasca2, M. Luppi2, E. Tagliafico1,2

1Department of Laboratory Medicine and Pathology, Diagnostic
Hematology and Clinical Genomics, Modena University Hospital;
2Department of Medical and Surgical Sciences, University of Mod-
ena and Reggio Emilia, and Modena University Hospital; 3Depart-
ment of Biomedical, Metabolic and Neural Sciences University of
Modena and Reggio Emilia, Department of Medical and Surgical
Sciences, Italy

B-Acute Lymphoblastic Leukemia (ALL) includes over twenty
subtypes defined by somatic genetic alterations, including aneu-
ploidy, chromosomal rearrangements and/or known gene fusions,
that converge on distinct gene expression profiles. Optical Genome
Mapping (OGM) is a new genome-wide technology that allows the
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detection of structural genomic variants (SVs) from 500 bp to 1 Mbp,
copy number variations (CNVs), and whole chromosome aneuploi-
dies in a single assay. Here, we report the results of OGM analysis
performed at the Hematological Genomics Laboratory of University
of Modena and Reggio Emilia and Modena University Hospital on
leftover bone marrow (BM) samples from a 71-years old adult patient
with Ph- ALL relapsed after 14 months during follow-up. Sample
was inspected by OGM to detect structural variants, by Lymphotrack
IGH/TCR NGS assay to define clonal rearrangements of IG and TCR
genes, and by Archer FusionPlex ALL assay to evaluate SNVs, fu-
sions and indels in 81 genes, following the manufacturers’ instruc-
tions.

We did not detect IG or TCR rearrangements by clonotype analy-
sis and any genetic variants by Archer FusionPlex ALL assays. Then,
we applied OGM approach on ultra-high-molecular weight
(UHMW) DNA, extracted from BM sample at relapse. DNA was la-
belled with DLE-1 enzyme, loaded onto a chip, and run on Saphyr
instrument. Rare variant analysis algorithm on BionanoSolve soft-
ware was applied on Saphyr data. OGM analysis identified several
structural variants, comprising hyperdiploidy (57 chromosomes),
intra- and inter-chromosomal translocations and multiple deletions
and insertions (Figure 1). In particular, we found a novel transloca-
tion, t(7;22) (q21.11;q13.2), juxtaposing EP300 gene, an histone
acetyltransferase essential for the maintenance of normal
hematopoiesis, and CD36 gene. In addition, a 209kbp deletion of
chromosome 1, including loss of CDKN2C gene, and a large
2200kbp deletion of chromosome 11, including loss of WT1 gene,
was found by OGM. Loss of function mutations or deletions of WT1
are reported in about 10% of T-ALL, implying resistance to DNA
damaging agents due to impairment of TP53 function and XIAP up-
regulation. In conclusion, OGM analysis detected several structural
variants in BM sample at relapse from a patient with Ph- B-ALL,
comprising alterations that disrupt epigenetic mechanisms, prolifer-
ation, and apoptosis, confirming that a more extensive evaluation of
ALL patients by OGM may identify novel pathogenetic events.

Figure 1. Circos plot depicts structural variants in ALL patient.

P053

THE BENEFIT OF THERAPY WITH HYPOMETHYLATING
AGENTS + VENETOCLAX IN LATE ELDERLY AML: AN OPEN
QUESTION?

L. Rizzo1, M. Riva1, S. Ferrari2, C. De Giorgio3, F. Gregis3

E.R. Cairoli1,2

1Department of Haematology, Oncology and Molecular Medicine,
ASST Grande Ospedale Metropolitano Niguarda; 2Università degli
Studi di Milano-Bicocca; 3Clinical Pharmacology, ASST Grande Os-
pedale Metropolitano Niguarda, Italy

Background. Approximately one-third of patients (pts) with
acute myeloid leukemia (AML) are >75 years (y) old, therefore unfit
for conventional chemotherapy. Since 2020, hypomethylating agents
(HMA) with venetoclax has shown increased effectiveness in less-
intensive treatment. However, real-world data concerning this com-
bination in late elderly individuals are lacking, despite their critical
significance in refining therapeutic strategies.

Methods. We retrospectively collected data from all >75 y AML
pts treated with HMA+venetoclax at our center from 2020, outside
clinical trials. Overall Survival (OS) and Event-free Survival (EFS)
were obtained using Kaplan-Meier method. Significant p-value was
expressed as <0.05.

Results. We considered 29 pts with a median age of 80.4y (range
75.6-90.1). All other clinical features are summarized in Figure 1A.

Best response (BR) was not evaluable in 3 pts: 8 pts (28%) ob-
tained a complete response (CR), 3 a CR with partial hematologic
recovery (CRh) (10%), 2 a Morphologic Leukemia-Free State
(MLFS) (7%), 2 had only a partial response (PR) (7%) and the other
11 pts had no response (38%). Mean follow-up was 8 months (range
1-37.6). Figure 1B-C represents EFS (as death or progression) and
OS. The median EFS and OS was reached at 6.2 and 7.2 months, re-
spectively. In a sub analysis age >80 y didn’t influence outcome
(p=0.594). Hematological improvement (HI), as transfusion inde-
pendence, was perfectly correlated with a better BR (p <0.001). Re-
garding other variables: risk class, previous HMA therapy and BR
(according to ELN2022), as expected, the favorable risk, the absence
of previous therapy and the CR showed a positive impact, in fact the
median OS in these subgroups was not reached (p=0.02, 0.04 and
0.008, respectively). (Figure 1D-F).

Figure 1. 

Conclusions. No real-world series have yet been published for
late elderly treated with HMA+venetoclax. With the limitations of

' ! ! ! ! ! ! ! ! !
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retrospective analysis, we can say that this approach is feasible for
this group of pts. Age should not be a limiting factor in the choice of
this combination, since the group of pts >80 years had a response
comparable to those <80y. Remarkably, similar trends for EFS and
OS underlines the importance of first line therapy because, at the dis-
ease progression, there is no concrete time for second line treatment.
Obviously, only further studies, possibly prospective, will highlight
the advantage of regimens based on HMA+venetoclax compared to
best supportive care.

P054

GILTERITINIB:MORPHOLOGICAL EVALUATION OF A NOVEL
DIFFERENTIATING THERAPY IN ELDERLY PATIENTS WITH
REFRACTORY RELAPSED FLT3 POSITIVE ACUTE MYELOID
LEUKEMIA. MONOCENTRIC EXPERIENCE

A.L. Piccioni1, S. Fenu1, M.T. Voso2, M.D. Di Vona2, P. Panetta2, 
D. Starace1, B. Anaclerico1, P. Anticoli Borza1, V. Bongarzoni1, 
M. Cedrone1, E. Ceresoli1, E. Finolezzi1, S. Leonetti Crescenzi1, 
A. Tamburini1, L. Maurillo2, F. Buccisano2, L. Cudillo1

1Haematology and Stem Cell Transplant, St. Giovanni Addolorata
Hospital; 2Hematology, Policlinico Tor Vergata & Department of
Biomedicine and Prevention, Tor Vergata University, Italy

Background.Gilteritinib is a potent FMS-like tyrosine kynase3
inhibitor approved in the treatment of refractory relapsed acute
myeloid leukemia withFLT3mutation.This differentiation drug pro-
motes leukemic blasts differentation,inducing cell apoptosis,as all-
trans retinoic acid (ATRA)and arsenic trioxide(ATO). Drug-induced
differentiation syndrome (DS) is a clinical rare adverse drug reac-
tion,potentially fatal, occurring in about1%of pts,characterized by
several organ manifestations, including non-infectious leukocytosis.
Leukocytosis not necessarily predict DSdevelopment. The response
pattern of gilteritinib may or not include hematopoietic differentia-
tion,which can be assessed by morphological examination of both
bone marrow and peripheral blood smear.Aim:To evaluate the as-
pects of morphological differentiation during therapy and the possi-
ble correlation with the response type to treatment.

Figure 1. 

Methods. Two internal observers (S.F.&A.L.P.) performed a
morphological revision of bone marrow and peripheral blood smears
at baseline then at each therapy cycle. 7patients (pts) treated with
gilteritinib were retrospectively evaluated from March 2022 to March
2024.3/7 pts were evaluated for morphological features at baseline

and at each cycle of therapy. Pts median age was 82y(range 69-83).
Risk category was intermediate(ELN 2017). Median number of cy-
cles was 4.Results:Gilteritinib treatment resulted in myeloid dif-
ferentation in5/7pts(71.4%)with granulocytic hyperplasia without
dysplastic changes. 3/7pts (42.8%) was analized based on the timing
and characteristics of the morphological response to drug (Figure 1).
All pts manifested DS:2 pts as non-infectious leukocytosis,1 pt after
the first cycle and 1 pt after the second, the third pt as dermatitis
spread to the four limbs and trunk to the fifth cycle. All pts experi-
enced a drug response associated with signs of hematopoietic differ-
entiation on peripheral venous blood smear assessed at each
cycle.The morphological response to therapy was obtained in1/3
pts(33.3%) after the second (PR) and sixth cycle (CR).

Conclusions. An evaluation of to the gilteritinib response based
on morphological analysis of peripheral blood smears is possible be-
cause a good correlation between the morphological data and the re-
sponse to therapy. Morphological differentiation signs were
indipendent by bone marrow blasts burden and by response type to
treatment.Ongoing the evaluation a greater population including the
citogenetics and molecular data.

P055

A NETWORK META-ANALYSIS COMPARING FIRST AND 
SECOND GENERATION FLT3 INHIBITORS IN ACUTE MYELOID
LEUKEMIA DOES NOT SHOW OVERALL SURVIVAL 
DIFFERENCES

M. Molica1, S. Perrone2, M. Rossi1, D. Giannarelli3

1Department of Hematology-Oncology, Azienda Universitaria Os-
pedaliera Renato Dulbecco; 2Department of Hematology, Polo Uni-
versitario Pontino, S. M. Goretti Hospital; 3Facility of Epidemiology
and Biostatistics, Fondazione Policlinico Universitario Agostino
Gemelli IRCCS, Italy

FLT3 inhibitors combined with chemotherapy are now the stan-
dard of care for newly diagnosed FLT3-mutated acute myeloid
leukemia (AML). Despite this, there is a lack of head-to-head studies
comparing the efficacy of different FLT3 inhibitors. To determine
whether specific FLT3 inhibitors yield superior outcomes, we con-
ducted a network meta-analysis (NMA) focusing on overall survival
(OS). Studies selected met these criteria: (1) randomized controlled
trials (RCTs) with patients diagnosed with de novo AML and positive
FLT3 mutations; (2) trials designed to evaluate the efficacy of FLT3
inhibitors against a control arm; (3) trials that reported data on OS.
We employed a graphical representation approach to visually syn-
thesize the evidence, presenting relative risk (RR) values for both di-
rect and indirect comparisons. A treatment was considered superior
if the 95% confidence interval (CI) for HR did not include the value
1.0, corresponding to a probability of exceeding 97.5% in this pair-
wise comparison. Among the relevant RCTs, three were suitable for
our base-case analysis, involving a total of 1358 patients. These trials
assessed the combination of sorafenib plus standard chemotherapy
(SC) versus SC alone (Australian Leukaemia and Lymphoma Group
Study; n=102), midostaurin plus SC versus SC (RATiFY study;
n=717), and quizartinib plus SC versus SC (QUANTUM-first study;
n=539). Both midostaurin (Hazard Ratio [HR], 0.70; 95% CI, 0.63–
0.96) and quizartinib (HR, 0.78; 95% CI, 0.62–0.98) were associated
with significant improvements in OS compared to SC alone. Con-
versely, sorafenib did not show OS improvement (HR, 0.76; 95% CI,
0.43–1.39), possibly due to the smaller sample size in its trial. Fixed-
effects analysis showed no significant differences in OS between mi-
dostaurin and quizartinib (HR, 1.00; 95% CI, 0.73–1.36),
midostaurin and sorafenib (HR, 0.97; 95% CI, 0.52–1.84), or quizar-
tinib and sorafenib (HR, 0.97; 95% CI, 0.51–1.85), with the upper
limits of the 95% CI for all comparisons crossing 1.0. This NMA

Baseline Morphological differential thrust Apoptosis
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suggests no significant differences in OS among the first-generation
FLT3 inhibitor midostaurin and the second-generation FLT3 inhibitor
quizartinib. Patient selection bias may have influenced these results,
indicating the need for cautious interpretation.

Figure 1. 

P056

DOSE-REDUCED VENETOCLAX COMBINED WITH ANTIFUN-
GAL PROPHYLAXIS SHOWS SIMILAR EFFICACY WITHOUT 
INCREASING FUNGAL INFECTION INCIDENCE IN ELDERLY
ACUTE MYELOID LEUKEMIA: A SINGLE-CENTER REAL-LIFE
EXPERIENCE

S. Luponio, M. D’addona, A. Gigantiello, M. Rizzo, D. Morini, 
L. Pezzullo, R. Fontana, R. Guariglia, L. Mettivier, I. Ferrara, 
M. Buonanno, M.C. Martorelli, M. Langella, M. Gorrese, 
D. De Novellis, V. Giudice, B. Serio, C. Selleri

Hematology and Transplant Center, University Hospital “San Gio-
vanni di Dio e Ruggi d’Aragona”, Department of Medicine, Surgery,
and Dentistry, University of Salerno, Italy

Background. Acute myeloid leukemia (AML) in elderly patients
with comorbidities is associated with poor prognosis, and combina-
tion of azacitidine (AZA) with BCL-2 inhibitor venetoclax (VEN)
has significantly improved their clinical outcomes compared to AZA
alone. AZA/VEN induce severe neutropenia as hematological toxi-
city, and expose patients to invasive fungal infections (IFI). However,
anti-fungal prophylaxis has pharmacodynamics interactions with
VEN, and its use might impact on drug effectiveness. Therefore, we
aimed to evaluate fungal infection incidence and hematologic re-
sponse in AML patients treated with VEN-based regimen and anti-
fungal prophylaxis.

Methods. A total of 19 AML patients treated with VEN/AZA
(median age, 75 years old; range, 68-80; M/F, 13/6) were enrolled in
this retrospective observational study conducted at the Hematology
and Transplant Center, University Hospital “San Giovanni di Dio e
Ruggi d’Aragona”, Salerno, Italy, from March 2022 to March 2024.
Patients with history of prior IFI were excluded. Primary endpoint
was IFI incidence during VEN/AZA therapy with antimycotic pro-
phylaxis. Secondary endpoint was Overall Response Rate (ORR).
Fungal infections were evaluated by CT scan imaging and/or bron-
choscopy, aspergillus DNA and galactomannan antigen levels, and
clinical evaluation.

Results. In our cohort, 88.8% of patients had an intermediate or
adverse risk AML, according to ELN-2022 risk stratification system.
Antifungal prophylaxis was administered in 18 subjects (94.7%)
using posaconazole (68.4%), isavuconazole (21%), or caspofungin
(5.26%). In almost all prophylaxed patients (94.4%), VEN dose was
reduced to 70 mg in 47% (N=8) or 100 mg in 53% of them (N=9).

ORR was 84% (8 complete remission, and 8 complete remissions
with incomplete count recovery). In 36.8% of cases, at least 1 episode
of fever occurred, and one of them was associated with galactoman-
nan positivity. Median overall survival was 9.6 months and median
progression-free survival was 9.1 months. Three patients died for
disease progression, while no deaths associated to neutropenic fever
or IFI were observed.

Conclusions. Based on our single-center real-life experience re-
sults, we added evidence to the efficacy of dose-reduced VEN in
combination with AZA and anti-fungal prophylaxis in elderly AML
without increasing IFI incidence or severe neutropenic fever .

P057

TREATMENT OPTIONS FOR FRAIL PATIENTS WITH AML: 
GLASDEGIB, HMAS OR BEST SUPPORTIVE CARE? 
A RETROSPECTIVE MULTICENTER EXPERIENCE

A. Bernardelli1, E. Tamellini1,4*, C. Vetro2, S. Pravato3, 
E. Marchetti1,4, I. Ferrarini1,4, G. Nadali1, E. Scalisi2, C. Gurrieri3, 
C. Sissa1, C. Visco1,4, M. Krampera1,4, I. Tanasi1

1Unità di Ematologia e Centro Trapianto di Midollo Osseo, Azienda
Ospedaliera Universitaria Integrata di Verona; 2Unità Operativa di
Ematologia, Azienda Ospedaliera Universitaria Policlinico “G.
Rodolico-San Marco” di Catania; 3Unità Operativa di Ematologia,
Azienda Ospedale Università Padova; 4Unità di Ematologia e Centro
Trapianto di Midollo Osseo, Sezione di Biomedicina di Innovazione,
Dipartimento di Ingegneria per la Medicina di Innovazione (DIMI),
Università degli Studi di Verona, Italy; *Presenting author.

In acute myeloid leukemia (AML), intensive chemotherapy in-
eligible patients face poor outcomes, with limited treatment options.
Glasdegib with low-dose cytarabine (LDAC) is emerging as an al-
ternative to Venetoclax and hypomethylating agents (HMA) combi-
nation in selected cases. Our analysis compares survival outcomes
among patients receiving Glasdegib+LDAC, Azacytidine monother-
apy, and best supportive care (BSC). We analyzed data from 40
newly diagnosed AML patients across three Italian Centers (Verona,
Catania, and Padova) until March 2024, all considered ineligible for
intensive chemotherapy due to age or comorbidities. The median age
was 79 years (range 60-92), and 25 patients (62.5%) were male. Ten
patients (25%) received Glasdegib+LDAC, 11 (27.5%) Azacytidine
and 19 (47.5%) only BSC. Clinical characteristics and outcomes are
summarized in Table 1. In our series, 90% of patients treated with
Glasdegib+LDAC had AML secondary to MDS, compared to 26.3%
of patients in the BSC group and 27.3% of patients treated with Aza-
cytidine (p=.01). Four patients treated with Glasdegib+LDAC (40%)
had previously received Azacytidine for primary MDS (p=.02). With
a median follow up of 3 months, median OS was similar for patients
treated with Glasdegib+LDAC and Azacytidine (6 months; p=.02),
but higher than BSC group (2 months; p=.01 vs Glasdegib; p=.07 vs
Azacytidine). The survival advantage was confirmed in univariate
analysis for both Azacytidine (HR 0.49; p=.03) and
Glasdegib+LDAC (HR 0.39; p=.03). In multivariate analysis involv-
ing age, ECOG ≥2, and secondary AML, only Azacytidine showed
an advantage versus BSC (HR 0.30; p=.01). Hospitalization rates
were slightly higher, though not statistically significant for Azacyti-
dine (6/11, 54.5%), and Glasdegib+LDAC (8/10, 80%) compared to
BSC (7/19, 37%) (p=.08). Hospitalizations due to infectious compli-
cations were significantly higher for Glasdegib+LDAC (70%) com-
pared to Azacytidine (45.5%) or BSC (21.1%) (p=.003). In our study,
although in a limited number of patients, both Glasdegib+LDAC and
Azacytidine showed survival benefits over BSC. Nevertheless, Glas-
degib+LDAC’s advantage over BSC was not confirmed in multivari-
ate analysis, possibly due to more unfavorable characteristics of
patients in this group. Further studies in a larger cohort of patients
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are needed to validate these findings and elucidate the optimal treat-
ment approach for AML patients ineligible for intensive chemother-
apy and Venetoclax-based therapies.

Table 1. Patients' baseline characteristics and outcomes according to treat-
ment.

P058

EVOLVING “INTENTION TO TRANSPLANT” POLICY FOR 
ELDERLY PATIENTS WITH ACUTE MYELOID LEUKEMIA: 
PRELIMINARY ANALYSIS OF A METROPOLITAN TRANSPLANT
PROGRAM

F.R. Iovene1, E. Santinelli1, C. Sarlo1, D. Armiento1, B. Mecorio1, 
G. De Angelis2, L. Maurillo2, F. Moretti2, E. Meddi2, S. Mariani3, 
V. De Santis3, C. Togni3, A. Tafuri3, A. Venditti2, L. Rigacci1, 
R. Cerretti2

1Fondazione Policlinico Universitario Campus Bio-Medico; 2Dipar-
timento di Biomedicina e Prevenzione, Università Tor Vergata; 3Ema-
tologia Sant’Andrea - Università La Sapienza, Italy

Background. Allogeneic hematopoietic cell transplantation
(HCT) is a potentially curative therapy for patients (pts) diagnosed
with Acute Myeloid Leukemia (AML), nonetheless age per se may
represent a limitation to the referral of older patients for transplanta-
tion. Thanks to the introduction of RIC regimens and to the use of
fitness assessments, rather than chronologic age, the number of al-
logeneic SCTs among elderly patients has increased.

Aim. To evaluate percentage of AML pts aged 65-75 years who
were referred for HCT and actually transplanted. To evaluate HCT
policy in older AML pts, we discerned: the physician’s indication to
transplant at diagnosis or during treatment, the assessment of eligi-
bility for transplant at transplantation unit and the transplant proce-
dures actually performed.

Results. 105 patients aged 65 to 75 diagnosed with AML from
2013 to 2023 in 3 Hematology Units belonging to Rome Transplant
Network, were retrospectively analyzed. Baseline characteristics are

reported in Table 1. Pts were stratified according to ELN risk classi-
fication at time of diagnosis. According to exclusive AML charac-
teristics, 96 pts were eligible to transplant. Of these, 35 (36,5%) were
declared eligible to transplant by clinicians with no difference before
and after 2020 (16/43 vs 19/53 , p=0,89). After 2020 we observed an
increasing number of pts referred to the transplant team (4/43 before
2020, 13/53 after 2020, p=0.05). Eight out 35 pts (23%) received
HCT in CR. Six of them are still alive and 2 died due to disease re-
lapse, with a median of overall survival not reached at 2 years. The
proportion of pts who underwent SCT has not increased over the
years (4/43 before 2020 vs 4/53 after 2020, p=0,76). Furthermore,
after 2020 we noted an increase rate of infectious complications lead-
ing to patient’s death (18% vs 45%, prior and starting from 2020 re-
spectively, p=0,016) (Table 1).

Conclusion. Despite a high proportion of elderly pts who could
benefit from allogeneic HCT, only a minority of pts were actually
transplanted with a favorable outcome. Our analysis confirms that
elderly pts remain difficult to bring to transplant. Hypothesizing that
introduction of Venetoclax may be helpful to bridge elderly pts to
transplant, no difference in terms of transplants performed was ob-
served despite an increased rate of transplant evaluations. This could
be explained by the higher incidence of severe infectious events,
however more data are needed to confirm these findings.

Table 1. CR= Complete Response, PR= Partial response, SD= Stable Dis-
ease, PD= Progression Disease, ED= Early Death.

!"#$%#&'()*+(,# -./#
012!"#$"%&'" ()*+,"%(-*+-'"
0*3)'+#'4*!"./012" 3-"%(4534'"
5*'6#$%#3)'4+$,),7##$"%&'# ""
6/781/",-,-" +9"%+3&'"
:7;/1",-,-" 4("%4)&'"
809#:'(*4$6;!"#$"%&'" ""
</"#8=8":>?" +3"%+4&'"
@/A8#B01.":>?"%07;/1"><@*>CD'" ,E"%,3&'"
:>?"FG;H">IJ" ,3"%,(&'"
;5:>?" )"%)&'"
<6*=(6*'(>*+(#?)(@#8A8# ""
K/2" 3"%3&'"
D8" 9E"%9)&'"
B6*'(>*+(7##$"%&'"# ""
L#;/#2G=/"AH;" 43"%4+&'"
M.N8O/;"0P/#;"%M>:'"" ,3"%,(&'"
M>:"Q"R/#/;8AS0T" ,U"%,-&'"
B;&*#$%#6*,&$+,*7##$"%&'# ""
JI" 4("%4)&'"
CI" U-"%U-&'"
@<" U-"%U-&'"
C<" U)"%U,&'"
V<" U,"%UU&'"
L#;/11WN;"781"A8ONSGA0;G8#" +"%+&'"
C*'(@,7##$"%&'# 3E"
L#7/A;G8#" ,+"%)U&'"
I/S0N2/" )4"%+4&'"
I/710A;81." U+"%UE&'"
X;H/1"A0W2/2" 4"%(&'"

"

"

"

"

!

!

"#$%!"&'(!')**+,(-.&!/0,&1!230'4&5-6789:$%!230'4&5-6! -;!/+<6-;0(-+;!=-(>! 3+=74+'&!/?(0,06-;&1!@$A2%!@0'(&,;!$++*&,0(-.&!A;/+3+5?!
2,+)*1! :B8%! :/)(&! <?&3+-4! 3&)C&<-01! B9#%! B?&3+4?'*30'(-/! '?;4,+<&1! BDE%! B?&3+*,+3-F&,0(-.&! ;&+*30'<'1! G8HI! <)(%! G<'73-C&!
(?,+'-;&!C-;0'&!I!5&;&!<)(0(-+;1!EDBJ!<)(%!E)/3&+*>+'<-;!J5&;&!<)(0(-+;1!K9LJ!<)(%!K'+/-(,0(&!4&>?4,+5&;0'&!J!5&;&!<)(0(-+;! !
!"#$%&'("!#$%&!'()*!$%!&+,)-!'$!.!/*0&1&*0&*'!)2*$%#)-/'/&3! !
)*+',-..'/0*1&0'.102#/3"!'4$!1)'/&*'3!4/'(!/*56789617.:7+;;9!  

 

 

Parameters BSC 
(n = 19) 

Azacytidin
e 

(n = 11) 

Glasdegib+ 
LDAC 

(n = 10) 

p-value 

Age years, median (range) 79,5 (66-92) 72,5 (60-84) 78,2 (70-87) 0.07 
PS-ECOG status, median (range) 2 (1-4) 2 (2-3) 2 (1-3) 0.06 
Sex, n (%) Male 13(68) 5(46) 7(70) 0.38 

WHO 2022, 
n (%) 

AML defined by 
differentiation 10 (52) 6 (54) 4(40) 

0.22 

AML 
myelodysplasia 

related 
5(26) 4(36) 3(30) 

AML  with defining 
genetic 

abnormalities 
0 1(9) 3(30) 

Karyotype, 
n (%) 

Normal 5(26) 3(27) 2(20) 0.58 
Complex* 2(11) 2(18) 4(40) 0.31 

Recurrent alterations# 0 1(9) 1(10) 0.31 
Other alterations 2(11) 1(9) 0 0.42 

Not available 10(52) 4(36) 3(30)  
Mutational status, 

n (%) 
FLT3 0 0 0  

NPM1 1 (5) 0 1(10) 0.69 
IDH1 0 0 2(20) 0.22 

Not available 12(63) 6(54) 1(10)  
AML type  

n (%) 
De novo 10(53) 5(46) 1(10) 0.07 

Secondary to MDS 5(26) 3(27) 9(90) 0.002 
Secondary to MPN 4(21) 3(27) 0 0.21 

Previous therapy with Azacytidine 0 (0) 0 (0) 4 (40) 0.02 
Hospitalization 

rate, n (%) 
Overall 7(37) 6(54) 8(80) 0.08 

For sepsis 4(21) 5(46) 7(70) 0.03 
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SUCCESSFUL PONATINIB TREATMENT IN BCR/ABL1-POSI-
TIVE ACUTE MYELOID LEUKEMIA (PH+ AML): TWO CASE 
REPORTS

F. Colasante1, P. Salutari1, G. De Luca1, G. Montanaro1, G. Albanese1,
R. Giancola1, S. Baldoni1, M. Di Ianni1,2

1Ematology Unit, Department of Oncology and Hematology, Pescara
Hospital; 2Department of Medicine and Aging Sciences, University
of Chieti-Pescara, Italy

BCR/ABL1 mutation is observed in less than 1.5% of acute
myeloid leukemia patients (Ph+AML) and is associated with high
risk of refractoriness and early relapse after conventional chemother-
apy. We report 2 cases of Ph+AML treated with BCR/ABL1-tyrosine
kinase inhibitor Ponatinib (PON) for off-label use. Case 1 is a 34-
years-old female who was admitted to our unit in November 2022
after an occasional finding of leukocytosis with anemia and throm-
bocytopenia. The peripheral blood smear showed 85% blasts. Bone
marrow morphological and flow cytometry analysis confirmed the
diagnosis of AML. Cytogenetic was positive for t(9;22)(q34;q11) in
1/20 methaphases. Molecular analysis revealed the simultaneous
presence of the FLT3-ITD mutation and the p190 fusion protein
(BCR/ABL1:3,2805%). The patient was enrolled in GIMEMA
AML1919 protocol resulting in a refractory disease after induction
therapy with Daunorubicin and Cytarabine (“3+7”) chemotherapy
plus Midostaurin and salvage therapy with high dose Cytarabine.
Furthermore, molecular analysis displayed the disappearance of
FLT3 and the persistence of BCR/ABL1. In March 2023, patient
started therapy with PON (45 mg/day ) and achieved a CR MRD+
with MR4 molecular responce after 3 courses. PON was well toller-
ated and patient underwent to haploidentical stem cell transplant
(haplo-SCT). Maintenance therapy with PON was administered post-
transplant and is still ongoing. The patient, after one year follow-up,
shows a CR MRD- and complete molecolar responce (CMR). Case
2 is a 63-years-old male who was referred to our unit due to pancy-
topenia and fever in November 2021. The bone marrow aspiration
and immunophenotype were diagnostic of AML. Furthermore, MDS-
related abnormalities were found in both myeloid and megakary-
ocytic lineages. Karyotipe was complex in all examinated
metaphases. Both qualitative and quantitative molecular tests con-
firmed the presence of BCR/ABL1 p210 (89,9687%). No other AML
molecular markers were found. The patient resulted refratory to two
lines of therapy (CPX-351 and Decitabine plus Venetoclax). In June
2022, PON (30 mg/day) was started and a CR MRD- with MR4 mol-
ecolar response was obtained after 4 mounth of continuous therapy.
PON was discontinued due to the onset of critical coronary stenosis
and replaced with Bosutinib. The molecular monitoring showed a
progressive loss of response which led us to resume PON. The pa-
tient underwent haplo-SCT and shows a CR MRD- with CMR after
6 mounth from the transplant. In conclusion, PON represents a valid
bridge to allogeneic-SCT in Ph+AML setting. However, studies con-
ducted on larger series of cases are necessary to validate these re-
sults.

P060

PONATINIB INDUCED GRAFT VERSUS HOST DISEASE AND
MOLECULAR RESPONSE IN A PATIENT WITH PHILADELPHIA
POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA RELAPSED
AFTER ALLOGENEIC TRANSPLANT

M.A. Urbano, A. Spina, M.L. Di Noi, C.P. Schifone, G. Mele, 
C. Spinosa, G. Quintana, E. Rinaldi, G. Guaragna, F. Merchionne,
A. Pasanisi, M.P. Solfrizzi, M.R. Coppi, P. D’errico, D. Pastore

Hematology and BMT Unit, Ospedale A. Perrino, Italy

Introduction. The Philadelphia cromosome (Ph+) is the most
common chromosomal abnormality in adult acute lymphoblastic
leukemia (ALL). With the use of tyrosine kinase inhibitors regimen
(TKI), remissions occur more frequently and patients live longer. De-
spite the significant progresses that have been made, frequent re-
lapses remain a challenge.

Case Report. A 29 years old caucasian woman has been admitted
to hematology unit in August 2014. The blood count showed white
blood cell count of 7000 x 109/l with 87% of blasts, severe anemia
and thrombocytopenia. Bone marrow examination showed 91% lym-
phoid blasts with immunophenotype CD19+, CD10+, Cd22+,
cyCd79a+. The BCR ABL 1 rearrangement was identified with RT-
PCR tecniques (PCR-RT), with the presence of p190 transcript. The
patient underwent induction treatment with dasatinib, steroid and in-
tratechal therapy obtaining a molecular response (day+60). During
dasatinib treatment, the minimal residual disease (MRD) remained
persistently negative. In December 2014, the patient underwent a
matched, related donor allogeneic transplant (after conditioning reg-
imen with total body irradiation, cyclophosphamide and ATG 2.5
mg/kg/day, days -3 and -2). A major molecular response (MMR) was
achieved at day+100 with a complete chimerism (100%). In Decem-
ber 2022, the patient experienced a disease relapse (bone marrow ex-
amination showed 90% lymphoid blasts; no evidence of T315I
mutation). The patient underwent a salvage chemotherapy regimen
with steroids and ponatinib (45 mg p.o.) After starting ponatinib (at
day +20), the patient experienced skin graft-versus-host disease (dif-
fuse erythema, xerosis, alopecia). A rapid decrease of minimal resid-
ual disease has been observed with a MMR confirmed by bone
marrow evaluations and full donor chimerism on days +30, +60,
+100, +130, +200, +260, +320, +380 [Figure 1].

Figure 1. 

Discussion. This case shows that a “chemo free therapy” with
ponatinib is highly effective in the treatment of a patient with Ph+
ALL without the T315I mutation who relapse after allogenic stem
cell transplantation. First of all, ponatinib demonstrates a significant
antileukemic actions causing a deep and persistent molecular re-
sponse. Moreover, a single agent ponatinib could produce an indirect
immunologic graft-versus-leukemia (GVL), promoted by restoring
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of donor-derived T cell. However, the molecular mechanism in-
volved in this response remains unclear, and there are not extensive
data available in the medical literature.

P061

IS VENETOCLAX PLUS AZACITIDINE (VEN-AZA) A VALID OP-
TION AS SALVAGE THERAPY PRIOR TO HSCT IN YOUNG AND
FIT PATIENTS WITH IDH2 MUTATED AML REFRACTORY TO IN-
DUCTION THERAPY?

G. Cimino1, M. Caridi1, V. Cardinali1, S. Sciabolacci1, S. De Santis1,
C. Rellini1, C. Matteucci2, C. Mecucci2, P. Sportoletti1,2, A. Pierini1,2,
A. Carotti1, M.P. Martelli1,2

1Hematology, Center for Hemato-Oncology Research, University of
Perugia and Santa Maria Della Misericordia Hospital; 2Centro
Ricerche Emato-Oncologiche (CREO) Università degli Studi di Pe-
rugia, Italy

Despite the greater biological understanding and the new drugs
available, R/R Acute Myeloid Leukemia represents an unmet clinical
need, especially in young patients in good clinical condition who are
eligible for bone marrow transplantation. Hypomethylating agents
(Azacitidine or Decitabine) in addition to Venetoclax represent the
standard of care for elderly patients or for ineligibles to conventional
intensive chemotherapies. Whether this strategy can be considered
in other patient cohorts outside the elderly or unfit patients is a matter
of debate. Based on the recent evidence that VEN-AZA provides ex-
cellent response rates in specific genetic subgroups of AML, as
NPM1 or IDH2-mutated AML, we decided to treat with this low in-
tensity regimen 3 patients younger than 60 years, with IDH2-mutated
AML refractory to standard chemotherapy, as salvage therapy and
bridge to transplant. Characteristics of patients and previous treat-
ments are illustrated in Table 1. 

Table 1. 

The three patients are all females aged 33, 33 and 56, respec-
tively, who was diagnosed with NPM1 and FLT3-ITD mutated AML
(pt.1), AML-NOS (pt.2), and AML with MDS-related gene mutations
and FLT3-TKD (pt.3) according to ICC 2022. Previous treatment in-
cluded 3+7 plus Midostaurine followed by Gilteritinib (pt.1), 3+7
plus GO followed by FLAIE regimen (pt.2), and 3+7 plus Midostau-
rine (pt.3). Upon VEN-AZA, 2 out 3 patients (pt. 2, pt.3) achieved
CR after the first cycle and underwent a second cycle before trans-
plant. The other patient (pt.1) with NPM1 and FLT3-ITD mutated
AML, in progression during gilteritinib treatment, achieved PR (15-
20% blasts in bone marrow biopsy with >50% blast reduction) after
1 cycle and underwent directly to transplant. In all cases
TMI/TLI+Treg/Tcon bone marrow transplantation was performed
from either HLA-haploidentical (pt. 1, pt. 3) or HLA-matched donor
(pt.2) according to Pierini et al (Blood Adv 2021). The transplant
procedures was very well tolerated by all three patients without any
relevant extra-hematological toxicity. Currently, all three patients are

in CR and in excellent clinical condition at 22 (pt.1), 20 (pt.2) and 8
(pt.3) months since transplant. Our experience suggests that the
choice of VEN-AZA as salvage and bridge to transplant treatment
can be driven by the genetic assessment of the disease, allowing
achievement of CR even in high risk chemorefractory patients while
sparing toxicity before allogeneic HSCT.

P062

ATYPICAL FLT3 MUTATION TREATED WITH SALVAGE 
GILTERITINIB IN RELAPSED/REFRACTORY ACUTE MYELOID
LEUKEMIA

M. Dragani1, G. Rivoli1, E. Giugliano2, G. Bartalucci1, M. Laurino1,
A.M. Raiola1, G. Beltrami1, C. Di Grazia1, E. Angelucci1

1IRCCS Ospedale Policlinico San Martino, Ematologia e Terapie
Cellulari; 2Azienda Ospedaliera Universitaria San Luigi Gonzaga,
SCDO Laboratorio Analisi Chimico Cliniche Microbiologiche, Italy

The FLT3 mutations (ITD or TKD) account for nearly 30% of
the novo cases of acute myeloid leukemia (AML); as the concept of
FLT3 inhibition is nowadays part of common clinical practice, little
is known about the efficacy of available drugs in presence of atypical
FLT3 mutation. Herein we report the efficacy of single agent Gilter-
itinib (Xospata, Astellas) in a case of refractory AML. A 60-year-old
man was referred in May 2023 to the hematology department for
major hyperleucocytosis (460 x 109/L), grade 4 anemia (6.7 g/dL)
and thrombocytopenia. Peripheral blood smear showed 97% of
myeloid blasts and the subsequent bone marrow evaluation con-
firmed the diagnosis of acute myeloid leukemia. Karyotype at diag-
nosis was not evaluable due the absence of analyzable mitosis; no
extra medullary leukemia involvement was detected. A wild type
state of NPM1, FLT3-ITD/TKD, CEBPA, IDH1 and IDH2 mutations
was assessed with PCR/capillary electrophoresis. As per local clinical
practice, the patient was started on standard induction chemotherapy
according to the classic 3+7 regimen; at the re-evaluation one month
later, the patient’s blood count showed persistent hyperleucocytosis
(WBC 30 x 109/L) with > 90% of myeloid blasts in the peripheral
blood. After salvage chemotherapy according to the standard FLAG-
Ida regimen, we received the results of the Next Generation Sequenc-
ing (NGS) panel sent at diagnosis, which revealed the presence of
two non-canonical FLT3 mutations along with IDH1, DNMT3A,
JAK2 and RUNX1 mutations, whose variant allele frequencies
(VAF) were respectively 3%, 39.9%, 49.9%, 50.5%, 49.7%, 50.6%.
In particular, the two mutations affecting the FLT3 gene were:
c.1735_1736delinsCC p.(Val579Pro), never described before, and a
missense c.2533A>G p.(Arg845Gly) located in a mutational hotspot
in which pathogenic variants have been already reported. At the in-
terim evaluation done at day +14 of FLAG-Ida circulating peripheral
blasts were still present and the patient was started on daily Gilteri-
tinib 120 mg. After experiencing grade 2 differentiation syndrome,
the patient achieved complete remission with 1% level of MRD pos-
itivity at flow cytometry. At this point, the patient underwent hap-
loidentical stem cell transplantation and he is still alive and in
remission after 11 months from diagnosis. This experience adds to
the reports of successful FLT3 inhibitors use in the context of refrac-
tory AML carrying an atypical FLT3 mutation.

Sex Age NGS FLT3 Karyotype I line 
therapy

II line therapy ELN 2022 AML 
status 
before

VEN-AZA

AML 
status 

after VEN-
AZA 

FU after 
HSCT 

(months)

Pt 1 F 33 DNMT3A,
IDH2, NPM1 ITD 46, XX

7+3 plus 
Mido Gilteritinib Intermediate Refractory PR 22

Pt 2 F
33 DNMT3A,

IDH2 Wild type 46, XX 7+3 plus 
GO FLAIE Intermediate Refractory CR 20

Pt 3 F
56

DNMT3A, 
IDH2, 

RUNX1, 
TET2,

FLT3-TKD

TKD +8 7+3 plus 
Mido / Adverse Refractory CR 8
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IMPACT OF DARATUMUMAB/BORTEZOMIB/
THALIDOMIDE/DEXAMETHASONE (DVTD) INDUCTION 
THERAPY ON CHEMO-FREE STEM CELL MOBILIZATION IN
TRANSPLANT-ELIGIBLE PATIENTS WITH NEWLY DIAGNOSED
MULTIPLE MYELOMA: A MULTICENTRIC REAL LIFE EXPE-
RIENCE

M. Porrazzo1, T. Moscato2, G. Sapienza3, F. Accardi1, C. Patti1, 
C. Cangialosi1, C. Costanza1, R. Bono3, S. Tringali3, C. Rotolo3, 
A. Rizzuto7, M. Ingrascì7, G. Butera4, L. Di Noto4, A. Santoro5, 
A. Marfia5, C. Botta6, M. Martino2, L. Castagna3

1Onco-Hematology Unit, Azienda Ospedaliera Riunita (AOR) Villa
Sofia-Vincenzo Cervello; 2Department of Hemato-Oncology and Ra-
diotherapy, Grande Ospedale Metropolitano “Bianchi Melacrino-
Morelli”; 3BMT Unit, Azienda Ospedaliera Riunita (AOR) Villa
Sofia-Vincenzo Cervello; 4Transfusional and Transplantation Unit,
Azienda Ospedaliera Riunita (AOR) Villa Sofia-Vincenzo Cervello;
5Onco-Hematology and Cell Manipulation Laboratory Unit, Azienda
Ospedaliera Riunita (AOR) Villa Sofia-Vincenzo Cervello; 6Depart-
ment of Health Promotion, Mother and Child Care, Internal Medi-
cine and Medical Specialties University of Palermo; 7Hematology,
University of Palermo, Italy

Background. Daratumumab-based induction followed by autol-
ogous stem cell transplantation (ASCT), is the standard of care for
transplant-eligible newly diagnosed multiple myeloma patients
(NDMM). Daratumumab (Dara) adversely affects stem cell mobi-
lization, and this is clearly reported in prospective clinical trials.
Here, we described a real-life experience on peripheral blood stem
cell (PBSC) mobilization in patients treated with Dara-based induc-
tion.

Methods. From 2022 to 2024, NDMM patients treated with
Dara, bortezomib, thalidomide and dexa (DVTD) were mobilized
using G-CSF 10 µg/kg/day, in 2 centres. PBSC minimum target was
2.5x106 cells/kg for 1 ASCT and 5x106 cells/kg for 2 ASCT. Plerix-
afor (Plx) 240 µg/kg was used on demand when circulating CD34+
was less than 20/µL at day +5. Categorical variables were reported
as count with percentage and continuous variables as median with
range. Chi-square tests were used to compare categorical variables
and p value <.05 was considered for statistical significance.

Results. 100 patients were included. Median age was 61 years
(range 42-71). Median induction cycles were 4 (3-6); 63% of patients
mobilized after fourth cycles, 37% after third cycle; median time
from last Dara to G-CSF start was 25 days (9-109). Responses to in-
duction were: CR 16%, VGPR 60%, PR 16%, SD 1%. PBSC mobi-
lization was successful in 90% of cases. Plx was added in 36%. The
median CD34+ peak was 39/µL (0-490); the median of CD34+ cells
harvested was 6.7x106/kg (2.5-23.9) with 66% of patients harvesting
more than 5×106/kg. The median number of apheresis was 1.7 (range
1-3). 10 patients failed first mobilization, and 9/10 were subsequently
mobilized with chemo-based regimen. In univariate analysis, age
(>60y vs <60y), response after induction (≥VGPR vs <VGPR) and
days from last Dara (>25 vs <25) did not affect Plx use and number
of apheresis. The number of apheresis’ day was longer in pts mobi-
lized after 4 vs 3 induction cycles (p=0.049). All patients received
ASCT. The median time to absolute neutrophils count >0.5 and
platelets count more than 20 was 11 (6-24) and 13 days (7-30) re-
spectively.

Conclusions. our study showed that chemo-free PBSC mobiliza-
tion is feasible and effective even after DVTD induction. However,
the use of Plx seems to be higher. 10% of patients failed to mobilize,
and a second round of mobilization was effective for harvesting stem
cells.

Myeloma and monoclonal gammopathies

P064

EXPLORING THE ROLE OF THE COMBINATION OF FDG PET
PLUS WHOLE BODY MRI FOR STAGING NEWLY DIAGNOSED
AND RELAPSED/REFRACTORY MULTIPLE MYELOMA: 
A PROSPECTIVE TRIAL

C. Cerchione, D. Nappi, M. Marchesini, D. Cangini, S. Ronconi, 
M. Ceccolini, A. Prochowski Iamurri, F. Matteucci, G. Simonetti, 
G. Musuraca, G. Martinelli, A. Rossi

Hematology Unit, Istituto Romagnolo per lo Studio dei Tumori
“Dino Amadori” - IRST IRCCS, Italy

Background. The integration of FDG-PET/TC and WB-MRI in
the diagnosis of MM may results in higher accuracy to detect bone
lesion compared to them alone. This could be translated into better
outcomes if early detection of myeloma defining events leads to ear-
lier induction or re-induction treatments.

Methods. In our Institution, from January 2021 to January 2023,
we performed a prospective trial enrolling 73 consecutive newly di-
agnosed and relapsed/refractory MM (median age 63 years - range
85-35), according to IMWG, in which WB-MRI was performed ac-
cording to MY-RADS criteria in combination with FDG PET/CT.
31/73 (42%) had a newly diagnosed MM, 25/73 (34%) were in fol-
low-up after autologous stem cell transplantation and 17/73 (23%)
patients were affected by relapsed/refractory MM. Subsequently, in
2 cases WB-MRI were aborted and not diagnostic so patients were
excluded from the final analysis.

Results. In these 71 patients: 52/71 (73%) cases of concordance
of WB-MRI and 18F PET-CT, 18/71 (25%) cases of discordance. In
this group 15/18 (83%) cases FDG-PET/CT was negative and WB-
MRI showed positive findings according to MYRADS criteria (5 mi-
cronodular pattern, 9 diffuse pattern e 1 focal pattern) (Figure 1
Newly diagnosed MM-diffuse pattern in WB-MRI, PET negativity),
in 3/18 (17%) FDG-PET/CT was positive for focal lesions and WB-
MRI was negative. 

Figure 1. 

Conclusions. Our preliminary results support a potential com-
plementary role of WB-MRI and FDG PET/CT findings, on the man-
agement of patients with MM at both diagnosis and relapse. To date,
there is no wide availability of WB-MRI because in concerning about
costs and technical issues, but data are consistent with its possible
future leading role in MM diagnostic work-up.
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POMALIDOMIDE-CYCLOPHOSPHAMIDE-DEXAMETHASONE
AND ANTI-MULTIPLE MYELOMA (MM) T-CELL RESPONSES 
IN RELAPSED/REFRACTORY MM: A SINGLE CENTER 
RETROSPECTIVE STUDY IN A REAL LIFE SETTING

E. Sbadili1,*, M. Maccaferri1,*, S. Pozzi2,3, I. Lagreca1, P. Barozzi1, 
G. Riva4, S. Cordella1, S. Giorgi1, C. Caterina1, G. Fera1, 
G. Leonardi1, R. Marasca1, M. Luppi1

1Section of Hematology, Department of Medical and Surgical Sci-
ences, University of Modena and Reggio Emilia, AOU Modena;
2Hematology Unit, Azienda USL-IRCCS of Reggio Emilia; 3Clinical
and Experimental Medicine PhD Program, University of Modena
and Reggio Emilia; 4Diagnostic Hematology and Clinical Genomics,
Department of Laboratory Medicine and Pathology, AUSL/AOU
Modena, Italy; *These authors contributed equally to this work.

Background. The combination of Pomalidomide and Dexam-
ethasone (Pd) is a recognized therapy for relapsed and refractory mul-
tiple myeloma (RRMM) after at least two prior lines of treatment,
including lenalidomide and a proteasome inhibitor (PI). While earlier
trials showed modest efficacy with Pd over 4-5 months, other studies
have explored the beneficial addition of Cyclophosphamide.

Methods. This retrospective analysis examined 24 consecutive
patients treated at our institution from May 2018 to March 2024 with
a Pomalidomide, Cyclophosphamide, and Dexamethasone (PCD) reg-
imen. By using the IFNy-Elispot assay, we assessed T-cell responses
against specific antigens of MM cells, namely WT1, Melan-A/MART-
1, NY-ESO-1, MAGE-A1, hTERT, SOX-2, DKK1, JAM-1, SLAMF7
and BCMA.

Results.The study included 24 patients, evenly split between gen-
ders, with a median age of 74 years (range 55-84). Half of whom were
over 75 years old. Eleven patients (45%) had high-risk cytogenetics.
Patients had received a median of 3 prior treatment lines (ranging
from 2 to 6), all previously exposed to lenalidomide and a PI. Of
these, 91% were lenalidomide refractory, and 54% were double re-
fractory (IMiDs and IP). The overall response rate (ORR) was 79%,
with 37% achieving a very good partial response. With a median fol-
low-up of 11.5 months (range 3-59), the median progression free sur-
vival (PFS) was 13 months (95%CI 4.8-21.2), and the median overall
survival (OS) was 13 months (95% CI 2.5-23.5), consistent with prior
studies. Patients maintaining a response for 4 months showed im-
proved PFS (19 months 95% CI 4.5-33.5). No PFS or OS difference
was observed between high and standard-risk cytogenetics. The most
common adverse events were hematologic toxicities, with 70% ex-
periencing grade 3-4 cytopenia. T-cell responses were analyzed by
using the IFNy-Elispot assay in 9 of 24 patients. Three patients re-
sulting unresponsive to therapy for over 4 months showed no anti-
MM T-cell responses. Conversely, all the other patients with anti-MM
T-cell responses maintained their response to therapy for more than 4
months.

Conclusions. In summary, our study supports the safety and effi-
cacy of triple therapy in a challenging patient population (particularly
elderly, heavily pretreated and lenalidomide refractory). Furthermore,
the addition of cyclophosphamide may enhance anti-MM T-cell re-
sponses, possibly contributing to an extended PFS duration.

P066

MULTPLE MYELOMA IN PATIENTS WITH HCV-RELATED 
DISEASE: SINGLE CENTRE REAL WORD EXPERIENCE

I.D. Vincelli1, A. Sgarlata1, M. Sicari1, A. Idato1, T. Ciccone1, 
F. Gaeta1, S. Siclari1, J. Germanò1, C. Mangano2, C. Mammì3, 
I. Bova3, M.G. D’errigo3, C. Toscano4, S. Al Sayyad4, G. Caruso5,
M. Campello5, F. Turiano5, G. Restifo6, C. Falcone7, G. Ielo7, 
V. Latella8, F. Luise8, B. Oliva8, C. Garreffa8, F. Marino9, M. Rao10,
C. Ieracitano11, A. Cuzzocrea11, M. Martino1,12

1U. O. C. Ematologia, GOM “Bianchi Melacrino Morelli”; 2U. O.
C. Malattie Infettive, GOM “Bianchi Melacrino Morelli”; 3U. O. S.
D. Genetica Medica, GOM “Bianchi Melacrino Morelli”; 4U. O. C.
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12U. O. C. Centro Trapianti Midollo Osseo, GOM “Bianchi
Melacrino Morelli”, Italy

Introduction. Hepatitis C virus (HCV) is a global health infec-
tion that affects about 170 million persons. HCV encodes a virus-
specific helicase, protease, and polymerase, and because of the
critical function of these proteins in the viral life cycle, they represent
attractive targets for antiviral therapy worldwide. In Multiple
Myeloma (MM), solid tumors and other pathologies, the adverse he-
patic effects during treatment with Lenalidomide have been de-
scribed. Some case reports have described the use of lenalidomide
in MM patients with decreased hepatic function and pre-existing he-
patotoxicity. In literature, there are no case study of patients affected
by MM and Hepatitis C treated with Daratumumab-Bortezomib-Mel-
phalan-Prednisone (DARA-VMP) or Daratumumab-Lenalidomide-
Dexamethasone (DARA-RD) scheme.

Methodology. In this study we report 20 cases: 16 women and 4
men affected by MM with average age 67-81. IgG 14 pts stage III
ISS. IgA 6 pts stage I ISS. 8/20 pts had high risk karyotype. 8/20 pts
treated with DARA-VMP (5 pts relapsed / 3 pts previous). 10/20 pts
treated with DARA-RD (5 pts relapsed / 5 pts previous). 2/20 pts
treated with Dara VD (1 pt relapsed/1 pt previous). Liver structure
and function were monitored. We report that they have maintained
stable parameters over the six-month cycle. Antiviral therapy with
Acyclovir has not been prescribed. Prophylaxis with Bactrim was
carried out only in patients affected by previous hepatitis. As for the
treatment for hepatitis, we have used Epclusa which is composed of
Sofosbuvir and Velpatasvir, that block the action of two proteins
(“NS5A”) which are essential for the multiplication of the hepatitis
C virus. The viral load was monitored in all patients for 3 months.

Results. During therapy, a clear reduction in viral load was ob-
served in all patients (>50%) compared to the initial values of the
HCV virus. Liver function parameters were always stable during the
therapy with Dara, which was administered according to the scheme
Dara-VMP, Dara-RD, Dara-VD. The average number of platelets
was 120,000 (range 60,000 -140,000). Currently, all patients are alive
and receiving therapy monthly.

Conclusion. We have shown that although some patients have
been affected by HCV-related liver disease and MM for many years,
treatment with Dara-VMP or Dara-RD allows us to obtain a very
good partial response (VGPR).
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SIGNIFICANCE OF DIFFUSION-WEIGHTED WHOLE-BODY MRI
(DW-MRI) IN STAGING AND RESPONSE ASSESSMENT IN
MULTIPLE MYELOMA PATIENTS: A RETROSPECTIVE STUDY.

A. Frolli1, J. Umurungi1, A. Balbo-Mussetto2, N. Santoro3, S. Geuna3,
S. Cirillo2, D. Cilloni1, G. Parvis1

1SCDU Ematologia, AO Ordine Mauriziano; 2SC Radiodiagnostica,
AO Ordine Mauriziano; 3Laboratorio di Immunopatologia, SC
Anatomia Patologica, AO Ordine Mauriziano, Italy

Diffusion-weighted whole-body MRI (DW-MRI) is increasingly
used in the management of multiple myeloma (MM) patients in stag-
ing and in response evaluation. However, comparison data with other
functional imaging methods and on the combination with other lab-
oratory-based response assessment methods are lacking in the liter-
ature. The purpose of this retrospective single-centre study is to
describe the use of DW-MRI in staging of MM and at evaluation of
response after therapy in a real-world contest. We enrolled all MM
patients with at least one DW-MRI for staging or response assess-
ment in this study. A total of 23 patients with MM were staged with
DW-MRI. DW-MRI showed bone lesions in 87% of cases; 13% of
cases didn’t have therapeutic criterion other than DW-MRI lesions.
A comparison with PET-CT scan was possible in 12 cases. PET-CT
scan was positive for disease localization in only 6 cases. In 2 cases,
both PET and DW-MRI were negative, and 4 patients had a negative
PET-CT scan despite the positivity of DW-MRI. Considering the dis-
ease re-evalution setting after therapy, as per clinical practice, we
performed DW-MRI only in patients with a serologic response to at
least very good partial response (VGPR): a total of 22 patients was
included in the analysis. For all cases a comparison with detection
of minimal residual disease (MRD) in bone marrow samples by next-
generation flow cytometry (NGF) was possible. Of these, 13 patients
had negative MRD on bone marrow aspirate but 6 of them still
showed positive DW-MRI for myeloma localizations; in the group
of patients with positive MRD on bone marrow aspirate (9 patients),
only 2 had a negative DW-MRI.

Conclusions. this small retrospective study confirms that DW-
MRI is a valid option for staging myeloma patients and appears to
have greater accuracy than PET-CT in identifying disease localiza-
tions. Recently, in multiple myeloma patients MRD negativity on
bone marrow aspirate has been approved by the FDA as an endpoint
for therapy, and new clinical trials are exploring an MRD-based ther-
apeutic approach. The discordance between DW-MRI and bone mar-
row analysis by NGF showed in our study, suggest that MRD
assessment needs to be multiparametric and not just based on a single
technique.

P068

ROLE OF THE COMBINATION OF FDG PET PLUS WHOLE BODY
MRI FOR STAGING PATIENTS IN HIGH RISK SMOLDERING
MYELOMA: A PROSPECTIVE TRIAL

C. Cerchione, D. Nappi, M. Marchesini, D. Cangini, S. Ronconi, 
M. Ceccolini, A. Prochowski Iamurri, F. Matteucci, G. Simonetti, 
G. Musuraca, G. Martinelli, A. Rossi

Hematology Unit, Istituto Romagnolo per lo Studio dei Tumori
“Dino Amadori” - IRST IRCCS, Italy

Background. It is really important to clarify in SMM setting the
best imaging analysis in order to perform a correct diagnosis, and
particularly it is necessary to define if the combination of FDG-

PET/TC and WB-MRI could improve the assessment of lytic lesions
and so the discrimination between high risk SMM and symptomatic
MM.

Methods. In our Institution we are currently conducting a
prospective multicenter trial, based on integrated new generation im-
aging (PET/CT + Whole body MRI), aiming to improve patients’ sta-
diation and to define its prognostic implications. From January 2021
to January 2023, we performed a prospective trial enrolling 26 con-
secutive newly diagnosed high risk SMM, according to IMWG, in
which WB-MRI was performed according to MY-RADS criteria in
combination with FDG PET-CT (median age 56; range 36-85).

Results. Interim analysis of the comparison between WB-MRI
and FDG PET-CT, showed a discordance between the two imaging
modalities in 4/26 (15%) cases. In particular, in 3/26 (12%) cases
WB-MRI showed bone lesions that have lead to symptomatic MM
diagnosis according to IMWG criteria, while PET-CT was negative.
In one case, PET-CT showed a diffuse uptake, not diagnostic for
MM, while WB-MRI was negative. WB-MRI showed a 100% of ac-
curacy in detecting SMM and MM. Therefore, WB-MRI has lead to
a modification of the prognosis and treatment approach (observation
in SMM vs treatment in symptomatic MM) in 3/26 patients (11%)
(i.e. Figure 1, with DWI of C2 lesion). Furthermore, in 5/23 (22%)
cases of confirmed SMM WB-MRI showed a slight diffuse alteration
pattern of bone marrow without any overt lytic bone lesion, which
could be a potential prognostic evidence.

Figure 1. 

Conclusions. Our preliminary results support a fundamental role
of WB-MRI in combination with FDG PET/CT in the stadiation of
patients with newly diagnosed high risk SMM, which could modify
prognosis and treatment approach, improving the differentiation with
symptomatic MM. In particular, combination of WB-MRI plus FDG
PET/CT could be more accurate in the detection of bone lesions
(myeloma defining events) than FDG PET/CT alone, being able to
anticipate symptomatic MM diagnosis and consequently its treat-
ment. Moreover, a diffuse pattern of marrow involvement could be
detected in some HR-SMM patients without any overt lytic lesions:
it is questionable if this group of patients is associated with a rapid
progression in lytic lesions and so in symptomatic MM diagnosis.
Prospective data on evolution of these patients are pending.

211



Posters

P069

PHENOTYPE OF BONE MARROW MONOCYTES IN PATIENTS
WITH PLASMA CELL NEOPLASMS

A. Murtas, P. Virdis, E. Filippi2, G. Muntone, L. Podda, C. Fozza

Azienda Ospedaliero Universitaria di Sassari, University of Sassari,
Italy

In the development and pathogenesis of Multiple Myeloma
(MM), the micro-environment is considered fundamental both for
disease progression. Different types of cytokines, proteins and cells
contribute to the MM micro-environment; among them, monocytes
are vital in fostering the inflammation and in contributing to bone
lesions. Monocytes can be classified into classic, intermediate and
non-classic. In particular, the latter corresponds to M2 macrophages,
which are involved in anti-inflammatory and pro-angiogenic mech-
anisms; furthermore, osteoblastic cells are often evolved from non-
classic monocytes. To understand the variability of monocyte
phenotype in MM patients we analyzed the monocyte phenotype by
multiparameter flow cytometry (MFC). We differentiated between
monocyte subtypes based on their phenotype: classic monocytes ex-
press CD14 but not CD16, non-classic monocytes express CD16 and
low level of CD14, while intermediate monocytes are in between.
The analyses was performed on 49 bone marrow samples of patients
with plasma cells dyscrasia (39 MM, 3 smoldering MM, 6 Mono-
clonal Gammopathy of Undetermined Significance 1 plasmacy-
toma). 36 samples were obtained from onset patients, 4 from
relapse/refractory patients, 9 from post therapy follow-up patients.
We found a significant relative reduction of classic monocytes (p
0,027) and an increase of non-classic monocytes (p 0,005) paralleling
the increased degree of plasma cell infiltration observed in the mor-
phological bone marrow examination. We did not find any significant
correlation between monocyte phenotype and plasma cell phenotype.
As collateral analysis we analyzed plasma cell phenotype. We found
a relative decrease in CD19+/CD56- plasma cells (p 0,003), and an
increase in CD19-/CD56+ plasma cells (p 0,045) once again paral-
leling the increased degree of plasma cell infiltration observed in the
morphological bone marrow examination. From our results, a change
of monocyte phenotype towards the non-classic type mirroring the
increase of the bone marrow plasma cell population emerged. Al-
though we did not find a direct link between this tendency and
plasma cells phenotype, a significant positive relationship was found
between the frequency of CD19-/CD56+ plasma cells, usually asso-
ciated to malignancy, and the global amount of plasma cells. Overall,
our work, by demonstrating an atypical pattern of monocyte pheno-
type, supports the hypothesis of their potential role in the MM micro-
environment and pathogenesis.

Figure 1. 
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PROGNOSTIC IMPACT OF 1Q21+ ON RELAPSED/
REFRACTORY MULTIPLE MYELOMA PATIENTS TREATED WITH
ELOTUZUMAB-BASED CONTAINING REGIMENS: 
A MULTICENTER, RETROSPECTIVE REAL-WORLD
EXPERIENCE WITH 192 CASES OUTSIDE OF CONTROLLED
CLINICAL TRIALS
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Extra copies of chromosome 1q21 (1q21+) are associated with
worse outcomes in multiple myeloma (MM). Elotuzumab-based
treatments’ impact on RRMM patients with 1q21+ has been docu-
mented. ELOQUENT-2 trial unveiled a significant improvement in
progression-free survival (PFS) for 1q21+ patients treated with elo-
tuzumab-lenalidomide-prednisone (EloRd) combination compared
with Rd, although this did not extend to overall survival (OS). Sim-
ilarly, the ELOQUENT-3 trial exhibited PFS improvements in the
1q21+ subgroup with elotuzumab-pomalidomide-dexamethasone
(EloPd), albeit not reaching statistical significance. This study ex-
plores the prognostic implications of 1q21+ in RRMM patients un-
dergoing Elo-based therapy. Out of 640 cases of EloRd (319 cases)
or EloPd (321 cases) from two Italian real-world cohorts, cytogenetic
data were available for 192 patients, divided into 1q21+ (61 cases) or
and 1q21- (131 cases) subgroups. Subgroup analysis identified a sig-
nificant association (P<0.0001) between 1q21+ and the presence of
t(14;16), while clinical and biological parameters while other clinical
and biological characteristics remained well balanced between the
1q21+ and 1q21- cohorts. Importantly, a significantly higher propor-
tion of 1q21+ patients received EloRd compared to EloPd (36% vs
22%; P=0.047). After a median follow-up of 33 months, patients with
1q21+ showed a significantly shorter PFS (6.8 months) compared to
1q21- counterparts (16.6 months; HR 1.79; P=0.003) (Figure 1). 

Figure 1. 

Univariable analyses underscored several prognostic factors sig-
nificantly associated with shorter PFS, including ISS stage II
(HR=1.33; P=0.009), ISS stage III (HR=1.71; P<0.0001), number
lines of therapy >2 (HR=2.04; P<0.0001), del17p+ (HR=2.33;
P=0.001), t(4;14) (HR=1.72; P=0.03), and EloPd schedule
(HR=2.15; P<0.0001). When all univariate correlates of progression
and all variables, which significantly differed between the two 1q21
subgroups, were jointly introduced into multiple Cox model,
1q21+(HR=2.17; P<0.0001), ISS II stage (HR=1.93, P=0.002), ISS
III stage (HR=4.46, P<0.0001), del17p+ (HR=2.1; P=0.004), and
EloPd schedule (HR=2.56; P<0.0001) maintained an independent
prognostic impact on PFS. No significant differences in OS between
1q21+ and 1q21- groups were observed. In conclusion, this analysis
underscores an independent adverse impact on PFS of 1q21+ in Elo-
based treated RRMM patients, indicating a pressing need for new
therapeutic strategies for this subset of patients.
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Despite many new developments in the therapeutic armamentar-
ium available for multiple myeloma (MM), the management of re-
lapsed/refractory disease remains a major challenge for clinicians.
Therapies including Chimeric Antigen Receptor-modified (CAR)-T-
cells and Bispecific Antibodies (BsAbs) have been approved for this
specific setting. In Italy, two BsAbs are currently available: Teclis-
tamab, who targets the B-cell maturation antigen (BCMA) and Tal-
quetamab, directed against GPRC5D protein. Since BsAbs are very
recent, the management of the various and different toxicities has
been emerging as an important and new issue to face. The most fre-
quent adverse events are similar to the ones observed for CAR-T:
cytokine release syndrome (CRS), neurotoxicity, infections, and cy-
topenia. Moreover, peculiar on-target/off-tumor effects have been
noticed, above all with Talquetamab, with a specific toxicity on cu-
taneous cells, expressing GPRC5D protein. Since the clinical sce-
narios can be very different for each adverse event, both in term of
clinical manifestations and in timing of presentation, it looks funda-
mental to better understand how to manage toxicities, whereas BsAbs
would possibly become more and more available as treatment for
MM. Considering the different specialties possibly involved in the
management of BsAbs-related toxicity, it looks necessary to collect
high specialty advice from several scientific voices. With this pur-
pose, a multidisciplinary intraregional consensus was born from the
collaboration of several experts (hematologists, infectious disease
specialists, dermatologists, anesthesiologists, and neurologists) work-
ing in the same region, who compare their own expertise and their
scientific knowledge. Using as a fundamental starting point the
guidelines updated to 2023 proposed by the European Myeloma Net-
work, this group aims to provide a guide to evaluate clusters of pa-
tients at higher risk of developing a certain adverse event, looking
for possible prevention strategies, but also to find markers suitable
as early predictors and, eventually, to manage BsAbs-related toxicity
once it has occurred. With specific regards to infections, in this con-
sensus we also discuss the most suitable and possibly successful pre-
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vention strategies, such as vaccinations and prophylaxis, of the major
complications, considering that BsAbs are administered until pro-
gression of disease, with this being a great issue given the prolonged
state of immunodepression caused.

P072

IMPACT OF DARA-VTD INDUCTION THERAPY ON STEM CELL
MOBILIZATION OUTCOMES IN NEWLY DIAGNOSED MULTIPLE
MYELOMA PATIENTS (NDMM) UNDERGOING AUTOLOGOUS
STEM CELL TRANSPLANTATION (ASCT): A MULTICENTER
STUDY

R. Della Pepa1, S. Palmieri2, S. Rocco2, N. Pugliese1, A. Leone1, 
S. Avilia1, M.L. Barone3, R. Rosamilio3, F. Trastulli2, D. De Novellis4,
R. Fontana4, B. Serio4, D. Morini4, L. Esposito1, L. De Fazio1, 
C. Selleri4, C. Califano3, A. Picardi2, F. Pane1

1A.O.U. Federico Ii; 2A.O.R.N.A. Cardarelli; 3P.O.A. Tortora;
4A.O.U. San Giovanni di Dio e Ruggi D’aragona, Italy

Background. There are few data about stem cell mobilization in
the era of anti-CD38 as standard of care in NDMM.

Aims and Methods. This retrospective study aimed to analyze
the outcomes of hematopoietic stem cell mobilization and collection
in 81 consecutive patients with NDMM who underwent Dara-VTD
induction therapy before ASCT, comparing the outcome with VTD-
treated NDMM. In the Dara-VTD cohort, data were collected in four
hospitals in the Campania Region, Italy, from November 2021 to
June 2023 and were compared with the historical cohort of 93 VTD-
treated patients matched for baseline characteristics. Statistical analy-
sis was performed using R Statistical Software.

Figure 1. 

Results. The Dara-VTD cohort included 81 patients, 38 females
(40.5%) and 43 males (49.5%) with a median age of 59 years. Ac-
cording to the International Staging System (ISS), 48,1% were at
stage I, 30,9% at stage II, and 21% at stage III. Regarding the Re-
vised ISS (R-ISS), 28,4% were at stage I, 58% at stage II, 12,3% at
stage III. Mobilization therapies included cyclophosphamide
(28.4%), vinorelbine + cyclophosphamide (33.3%), and chemother-
apy-free regimens (38.3%), all with G-CSF, and 56.2% received pler-
ixafor. The median CD34+ cells collected were 5.1x106 cells/kg.
96.3% of patients mobilized ≥2x106 cells/kg, 1.2% mobilized poorly,
and 2.4% failed to mobilize. Stem cell collection efficacy correlated
significantly with the ISS stage (p=0.048). Patients who received cy-
clophosphamide + G-CSF had notably higher CD34+ cells yields
than those treated with the other regimens (p=0.01). Furthermore, a
greater proportion of patients undergoing cyclophosphamide or
chemo-free regimens received plerixafor and the introduction of pler-
ixafor, irrespective of the treatment regimen, enhanced the quality

of stem cell collection (p=0.007). Comparing the Dara-VTD and
VTD groups, the use of cyclophosphamide regimen was significantly
higher in the Dara-VTD group (p<0.0001). CD34+ cells collection
outcomes were similar between the groups (p=0.43), but in the
DARA-VTD group plerixafor was administered in a greater propor-
tion of patients (p<0.0001).

Conclusions: In NDMM patients post-Dara-VTD, stem cell col-
lection correlates with ISS stage. Cyclophosphamide followed by G-
CSF yields more CD34+ cells, and plerixafor enhances collection
quality regardless of mobilization regimen. Moreover, the Dara-VTD
group had higher plerixafor use than the VTD cohort, with no sig-
nificant difference in stem cell collection.
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IMPACT OF DARATUMUMAB-BASED REGIMEN ON INFEC-
TIOUS RISK IN TE-NDMM TREATED WITH D-VTD FOLLOWED
BY HIGH-DOSE CHEMOTHERAPY AND AUTOLOGOUS STEM
CELL TRANSPLANT: A MONOCENTRIC EXPERIENCE

L. Pengue1, I. Attucci1, F. Bonanni1, M. Messeri1, I. Cutini2, 
C. Nozzoli2, E. Antonioli2, A.M. Vannucchi1,2

1Department of Experimental and Clinical Medicine, University of
Florence, Florence; 2Hematology Unit, Azienda Ospedaliero-Uni-
versitaria Careggi, Florence, Italy

The addition of daratumumab to VTD (bortezomib-thalidomide-
dexamethasone) as induction and consolidation therapy post-autologous
stem cell transplant (ASCT) in transplant-eligible newly diagnosed
myeloma (TE-NDMM) was proven to be safe and effective in CAS-
SIOPEIA trial. Overall, toxicity was not increased when adding dara-
tumumab to VTD, but infections (any grade) were more common in
the D-VTD group (65% versus 57%), whereas the rate of grade 3-4 in-
fections was similar [Moreau P et al Lancet. 2019 Jul 6;394(10192):29-
38]. The aim of this study is to retrospectively evaluate the incidence
and severity of infections in TE-NDMM patients who received D-VTD
followed by high-dose melphalan and ASCT in a real-world setting.
Each patient received 4 cycles of D-VTD as induction followed by
ASCT, then 2 D-VTD cycles as consolidation. CD34+ stem cells were
collected using cyclophosphamide with granulocyte colony stimulating
factor. During treatment, patients were given antimicrobial prophylaxis
as per clinical practice. High-risk CAs (HRCAs) patients (including ≥1
among del(17/17p), t(4;14), t(14;16) and gain/amp(1q)) were treated
with tandem ASCT. From December 2021 to April 2024, 49 NDMM
patients (median age 57 years; 53% males) were treated at Careggi Hos-
pital; 45% were stage ISS-I, 23% ISS-II, 32% ISS-III. During induction,
5 infections were reported, mostly G3-4, including 1 pneumonia requir-
ing hospitalization and 1 SARS-CoV2 infection causing death. Among
46 patient proceeding to mobilization, infections occurred in 4 (9%), 3
of them requiring hospitalization. A first ASCT was performed in 39
patients; 40 infectious complications were seen in 26 patients (67%)
including fever of unknown origin (FUO) (50%), sepsis (30%) mainly
sustained by Gram negative agents (70%), pneumonia (10%) and UTIs
(7%); all of them required broad-spectrum antibiotic therapy (mainly
piperacillin/tazobactam) for a median of 5,5 days (range 4-15 days) but
none demanded for treatment intensification. Infectious events pro-
longed median hospitalization length of 1,5 days. Of 16 (35%) patients
harbouring HRCAs, 5 underwent second ASCT. Infection rate was sim-
ilar among first and second ASCT (67% and 60% respectively). Among
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4 infection episodes occurring in 3 patients, 3 of them were FUO (75%),
1 pneumonia and 1 sepsis and UTI. None infection-related deaths were
seen during the ASCT procedures. In our experience the quadruplet D-
VTD appeared safe and tolerable.

P075

THE ROLE OF IMAGING IN MULTIPLE MYELOMA: LOW-DOSE
WHOLE-BODY CT (WBLD-CT) AND WHOLE-BODY MRI 
(WB-MRI) IN BONE INVOLVEMENT ASSESSMENT IN MULTI-
PLE MYELOMA

G. Ranucci1, A. Rago1, P. Mancini2, A. Tordi1, S. Campagna1, 
A. Siniscalchi1, E. Pofi2, T. Caravita Di Toritto2

1U.O.S. D Ematologia ASL Roma 1; 2U.O.C. Radiologia, Ospedale
San Filippo Neri, Italy

Abstract. MM is one of the most common hematological malig-
nancies, with bone involvement being one of its most common fea-
tures and representing the main cause of morbidity. Recent diagnostic
innovations achieved significant impact on patients’ overall survival
and quality of life: low-dose whole-body CT (WBLDCT) and whole-
body MRI (WBMRI) could be a useful radiological combination to
detect the presence of early bone involvement. 

Methods. We restrospectively identified 63 patients from 2021
to 2023 in our Centre, with newly diagnosed SMM or MM, who per-
formed both WBLDCT and WBMRI at diagnosis. The WBLDCT
was considered positive in case of more than one lytic bone lesion >
5 mm, according to IWMG Criteria. The WBMRI was considered
positive in case of more than one restricted focal bone lesion > 5 mm,
according to MYRADS Criteria. Subsequently we combined sero-
logical data with the evidences from the multimethod imaging. 

Results. We identified 63 patients (37 male and 26 female) with
a median age of 68 years (range: 34-86y) that performed both
WBLDCT and WBMRI at the diagnosis. The 68% (43 patients) had
SMM, while the 32% (20 patients) had MM. Among the 43 patients
with SMM who performed both WBLD-CT and WB-MRI at the di-
agnosis, most of them showed no sign of bone involvement disease
both in CT and MRI, although in 9 patients the WB-MRI detected a
single focal lesion > 5 mm previously reported as negative for bone
involvement on WBLDCT. According to our internal guidelines,
these 9 patients received additional radiological follow-up, in order
to detect early bone disease progression. Among the 20 patients af-
fected by MM, 3 of them met the SlimCRAB criteria without any
bone involvement (1 with more than 60% BMPCs, 2 with FLCr more
than 100 and more than 60% BMPCs). The bone involvement was
always present in the others 17 patients: one or more restricted bone
lesions were reported on WBMRI in 4 of them, with no lytic lesion
on WBLDCT. The other 13 patients showed both WBLDCT and
WBMRI positive for bone involvement. 

Conclusions. The role of imaging techniques has increased in
significance for the diagnosis, staging, and treatment monitoring of
MM. In our experience the multidisciplinary approach including
multimethod imaging (WBLDCT and WBMRI) is recommended to
early detect and monitor the bone disease in MM. WBMRI showed
more accuracy in revealing bone involvement instead of WBLDCT.
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FEASIBILITY OF THE TRIPLE REGIMEN DARATUMUMAB-LE-
NALIDOMIDE-DEXAMETHASONE (DARA-RD) IN ELDERLY
FRAIL PATIENTS WITH MULTIPLE MYELOMA (MM)

F. Rotondo, M. Celli, A. Merli, S. Zoli, A.M. Mianulli, P. Tosi

Hematology Unit InfermiHospital Rimini Italy

In recent years, the outcome of elderly MM patients has signifi-
cantly improved due to the availability of more effective and less toxic
drug combinations. Some of these combinations could be offered even
to elderly frail patients, in case their comorbidities could potentially
predict an acceptable survival duration and a good quality of life. The
present analysis includes 28 consecutive MM patients > 72 yrs that have
been treated with DARA-RD regimen at our Institution. Seventeen pa-
tients (61%) had newly diagnosed MM while 11 had relapsed/refractory
disease. Patients have been treated with a median of 10.5 cycles (range
1-29) Results obtained in frail patients (N= 14, median age 84 yrs, range
80-89) do not differ significantly from those observed in unfit patients
(N=14, median age 77 yrs, range 72-79), both in terms of response (≥
VGPR observed in 10 vs 9 patients) and response duration ( 9 vs 12
mos). Remarkably, DARA-RD triplet was extremely well tolerated, as
permanent treatment interruption occurred in the same percentage of
patients (20%), both in frail and unfit group. Major toxicity included
neutropenia and infections. Our results, although preliminary, suggest
that DARA-RD combination could be proposed even in selected (lim-
ited comorbidities, availability of a caregiver) unfit MM patients.

P077

EFFICACY AND SAFETY OF TALQUETAMAB IN PATIENTS WITH
RELAPSED/REFRACTORY MULTIPLE MYELOMA (RRMM): RE-
SULTS FROM A REAL-LIFE EXPERIENCE IN CAMPANIA.

I. Conversano, R. Spisso, M.L. Giannattasio, A. Perrotta, L. Elefante,
F. Grimaldi, S. Avilia, N. Pugliese, A. Leone, R. Della Pepa, F. Pane

Dipartimento di Medicina Clinica e Chirurgia, Università Degli
Studi Di Napoli Federico II, Italy

Background. Multiple Myeloma (MM) presents significant chal-
lenges in treatment due to its complexity and potential for relapse.
Talquetamab, a bispecific antibody construct, targets both G protein-
coupled receptor class C group 5 member D expressed on myeloma
cells and CD3 expressed on T cells, stands out as a promising ad-
vancement in the field.

Methods. Here we evaluated the use of Talquetamab in a real-
life experience through Early Access Program (EAP) in Hematology
of AOU Federico II, in Naples.

Results. From December 2022 to January 2024, 5 patients were
enrolled through the EAP program. The median age was 65 years
(range 64-73). Of 5 patients, 3 were classified stage ISS I (60%), 1
was stage ISS II (20%) and 1 was stage ISS III (20%). One patient
(20%) had extramedullary disease. Their median prior lines of ther-
apy stood at 7 (range 7-15). Notably, 60% of the cohort had under-
gone previous stem cell transplantation, highlighting the advanced
nature of their disease. Furthermore, 80% were triple refractory and
20% of the patients were classified as penta-refractory. In the entire
sample, the median follow-up was 4 months (range: 2-9), with a me-
dian number of administrations received of 10 (range 5-20). The
ORR was found to be 80% (4/5 patients), with 60% achieving com-
plete response (3/5 patients), 20% achieving very good partial re-
sponse (1/5 patients), and one patient showing no response to
treatment, leading to progression of disease and subsequent death.
The median PFS at 4 months was 80% and the median OS at 4
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months was also 80% (Figure 1). Furthermore, the median time to
response was 8 weeks (rang: 8-13), and the time to best response was
8 weeks (range 8-13). Cytokine release syndrome (CRS) occurred in
60% of patients, and all three patients with grade 2 CRS received
tocilizumab. Hematologic toxicity occurred in 60% of the patients
(neutropenia 20%, anemia in 20% and thrombocytopenia in 20%).
All 5 patients experienced skin toxicity. During follow-up, common
adverse events all resolved with specific therapy. No infectious
events occurred in the examined population. The management of ad-
verse events requires a multidisciplinary approach to ensure a good
quality of life for heavily treated MM patients.

Conclusions. The data from our real-life experience with Tal-
quetamab, although from a small population with a short follow-up,
confirm those from the MajesTec-1 study. Further follow-up is cer-
tainly required.

Figure 1. 
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DOES THE NEUTROPHIL-TO-LYMPHOCYTE RATIO IN 
MULTIPLE MYELOMA STILL HAVE A ROLE IN THE ERA 
OF IMMUNOTHERAPY?

M. Tafuri1, V. Tomarchio1, M. Di Cecca2, E. Circhetta1, L. Rigacci1,2,
O. Annibali1,2

1Fondazione Policlinico Universitario Campus Bio-Medico. Opera-
tive Research Unit of Haematology and Stem Cell Transplantation;
2Department of of Haematology and Stem Cell Transplantation, Uni-
versità Campus Bio-Medico, Italy

Raised neutrophil-to-lymphocyte ratio (NLR), a biomarker for
systematic inflammation, has been linked with a poor prognosis in
patients affected by Multiple Myeloma (MM) treated with standard
chemotherapy. However the introduction of monoclonal antibodies
have revolutionized MM therapy in the latest years improving the
ORR, PFS and OS. Actually, monoclonal antibody-based therapies
are standard induction therapies for transplant-eligible and ineligible
patients with newly diagnosed multiple myeloma (NDMM) and in

patients with relapsed and/or refractory multiple myeloma (RRMM).
This study aims to examine the evolving role of NLR in the context
of MM treatment, particularly in the anti-CD38 antibodies era. In
this study we included 61 patients with diagnosis of MM performed
between 2012 and 2024 at the Fondazione Policlinico Universitario
Campus Bio-medico. All patients were treated with anti-CD38 anti-
bodies-based regimens as first (43/61) or second line (18/61). We
collected and analyzed data on demographics, prognostic markers
and laboratory parameters. The median age at diagnosis was 69 years
(38-86). 

Figure 1. 

According to cutoff value 1.9 from the Receiver Operating Char-
acteristic curve (ROC), patients were separated into two groups:
high-NLR group (H-NLR, n=28/61) and low-NLR group (L-NLR,
n=33/61). In our study, we observed no meaningful divergence be-
tween the two groups regarding age, albumin levels, hemoglobin lev-
els, ISS stage, plasma cell percentage, or cytogenetics. In terms of
hematological response (HR), we find a major incidence of a very
good partial response or better (≥VGPR) in H-NLR group compared
with the L-NLR group (31 vs. 20; log-rank P-value 0.017). The me-
dian EFS and OS were 48 and 67 months, respectively. According
to the NLR, we observed a positive trend in EFS in H-NLR group
(85% versus 67%, P=NS) at diagnosis, whereas we observed an op-
posite behavior at first relapse. (Figure 1). In our study population,
treatment with anti-CD38 antibodies appears to counteract the neg-
ative impact of NLR on the EFS and OS of MM patients at diagnosis.
However, these results do not seem to be confirmed at relapse. Given
the limitations of our cohort, further data are needed to validate these
findings and to elucidate their biological underpinnings in the era of
evolving MM therapeutics.
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EFFICACY AND SAFETY OF TECLISTAMAB IN PATIENTS WITH
RELAPSED/REFRACTORY MULTIPLE MYELOMA (RRMM): 
RESULTS FROM A REAL-LIFE EXPERIENCE IN CAMPANIA.

A. Perrotta1, M.L. Giannattasio1, L. Elefante1, R. Spisso1, 
I. Conversano1, F. Grimaldi1, S. Avilia1, S. Palmieri2, S. Rocco2, 
N. Pugliese1, A. Leone1, R. Della Pepa1, A. Picardi2, F. Pane1

1Dipartimento di Medicina Clinica e Chirurgia, Università degli
studi di Napoli “Federico II”; 2A. O. R. N. “Antonio Cardarelli”,
Italy

Background. Teclistamab is the first approved T-cell redirecting
bispecific antibody for adult patients with relapsed/refractory MM
(RRMM), targeting both CD3 receptor on T cells and BCMA on MM
cells and leading T-cell activation and subsequent lysis of myeloma
cells.

Methods. We conducted a real-life study comparing the efficacy
and safety of Teclistamab with the MAJESTEC-1 study. Six RRMM
patients, who had failed four prior lines of therapy (PIs, IMiDs, anti-
CD38 mAbs and anti-BCMA), were enrolled from December 2022
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to March 2024, treated under an expanded access program at A.O.U.
Federico II and A.O.R.N. A. Cardarelli of Naples.

Results. Average age was 62 y.o. (range 53-70), median time
from diagnosis was 10 years (range 6-22). Of 6 patients, one had di-
agnosis of extramedullary plasmacytoma, 5 of diagnosis of multiple
myeloma stage II and 1 stage III according to ISS. One patient had
high cytogenetic risk. 80% of patients received prior autologous
hematopoietic stem cell transplantation, 80% of patients were triple-
refractory and 20% were penta-refractory. CRS occurred in all pa-
tients, treated either with tocilizumab or steroids and paracetamol.
Hematologic toxicity affected 83.3% of patients, including neutrope-
nia in 3 patients (2 of grade 3/4), anemia in 4 patients (2 of grade
3/4), and thrombocytopenia in 3 patients (2 of grade 3/4). Infections
occurred in 4 of 6 patients, with pneumonia being the most common,
affecting 33.3% (2 patients) and caused by various pathogens (Kleb-
siella Pneumoniae, Acinetobacter, E. Faecalis, Covid-19). One pa-
tient developed grade 4 pneumonia with sepsis, resulting in death.
Supportive therapy with immunoglobulins significantly reduced all
infectious events. The median follow-up was 8 months (range 3-9),
with a number of administrations equal to 27 (range 11-32). Primary
endpoint was the ORR, that was 100%, with RC 50% (3/6), PR
16.6% (1/6), VGPR 16.6% (1/6) and 16.6% not available. In our
study median PFS and median OS at 4 months were, respectively,
60% and 80% (Figure 1). Furthermore, the median time to response
was 6 weeks (range: 6-12), and the median time to best response was
9 weeks (range: 7-12).

Conclusions. In our real-life experience, Teclistamab demon-
strates a feasible profile, representing a new frontier in MM thera-
peutic strategies. The toxicity profile of Teclistamab underscores the
importance of vigilance towards infections, with management strate-
gies closely tied to neutropenia and hypogammaglobulinemia.

Figure 1. 
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PATHOLOGICAL PLASMA CELLS/NORMAL PLASMA CELLS
RATIO AS A PREDICTOR OF PFS IN MRD-POSITIVE MULTIPLE
MYELOMA PATIENTS - A MONOCENTRIC EXPERIENCE

M. Biglietto1, U. Coppetelli2, M.C. Scerpa2, M. Gherardini1, L. Fiori2,
A. A. Romeo2, R. Maglione1, G.M. Assanto1, A. Pulsoni1,2

1Department of Translational and Precision Medicine, AOU Poli-
clinico Umberto I; 2Hematology and Transplant Unit, AO S. Maria
Goretti, Italy

Aims. Since 2018 in our center we monitored the MRD at vari-
ous checkpoint in transplant eligible Newly Diagnosed Multiple
Myeloma patients. Given the limited number of patients treated at
our center, we had no negative MRD patients at the given timepoints
(after 4 and 6 cycles of induction, after autologous hematopoietic
stem cells transplantation). Therefore we tried to explore retrospec-
tively the possible role of pathological/normal plasma cells ratio as
predictor of relapse.

Table 1. 

Methods. The study population is composed of 48 patients. 37
patients were treated with VTD, 11 with Dara-VTD. Median follow
up was of 122.75 months for the VTD group and 28.92 months for
the Dara-VTD one. 2 patients in the VTD group were R-ISS 3, 5 in
the Dara-VTD one. 2 patients had two or more high risk cytogenetic
alterations in the VTD group, 3 in the Dara-VTD one. 6 patients had
extramedullary disease in the VTD group, 3 in the Dara-VTD one.
All patients reached at least a Very Good Partial Response after the
induction, except for 8 patients in the VTD group that reached a Par-
tial Response. The number of autologous hematopoietic stem cells
transplantation (ASCT) received was determined by the cytogenetic
risk and the response after the first ASCT: tandem-ASCT was per-
formed in patients with high cytogenetic risk and/or without im-
provement of the response after the first ASCT. 16 patients received
one ASCT in the VTD group, 9 in the Dara-VTD one; while tandem-
ASCT was received respectively by 21 and 2 patients. Median PFS
wasn’t reached in either group. MRD was evaluated by NGF with a

 

 VTD (N = 37) D-VTD (N = 11) 
Median Age (Range) 61 (43-71) 57 (39-74) 
Sex 

Male (%) 
Female (%) 

 
21 (56.8) 
16 (43.2) 

 
6 (54.5) 
5 (45.5) 

M-Protein Type (%) 
IgG k/l 
IgA k/l 
IgM k/l 
Light chain kappa 
Light chain lambda 

 
20/3  (54/8.1) 
3/5 (8.1/13.5) 

0/0 
2 (5.4) 
3 (8.1) 

 
7/2 (63.6/18.2) 

1/0 (9.1) 
0/0 
0 
0 

ISS (%) 
1 
2 
3 
Not evaluable 

 
10 (27) 
3  (8.1) 
10 (27) 

14 (37.8) 

 
3 (27.3) 

0 
6 (54.5) 
2 (18.2) 

Poor Cytogenetic (%) 
t(4 ;14), t(14 ;16) ; del17p ; amp/gain 1q 

1 
> 2 

 
 

5 (13.5) 
2 (5.4) 

 
 

1  (9.1) 
3  (27.3) 

R-ISS (%) 
1 
2 
3 

 
5 (13.5) 
9 (24.3) 
2 (5.4) 

 
2 (18.2) 
2 (18.2) 
5 (45.5) 

Extramedullary Disease (%) 6 (16.2) 3 (27.3) 
Number of ASCTs (%) 

1 
2 

 
16 (43.24) 
21 (56.76) 

 
9 (81.8) 
2 (18.2) 

Median Follow Up (Months) 122.75 28.92 
Median PFS Not reached Not reached 
Patients switched to second-line therapy (%) 10 (27) 0 
Deaths (%) 2 (5.4) 0 

217



Posters

sensitivity of 10-5, following the Euroflow group consensus. A ROC
curve was performed to determine which cut-off of ratio pathologi-
cal/normal plasma cells had the best sensitivity and specificity in pre-
dicting relapse. The analysis was performed based on values obtained
at each time-point. A Kaplan-Meier curve was performed to deter-
mine difference in terms of progression free survival between pa-
tients with different cut-off of pathological/normal plasma cells ratio.

Results. With the limits linked to the retrospective analysis, the
number of patients and the length of the follow up no statistically
significative cut-off of pathological/normal plasma cells ratio was
found to be predictive of relapse at the given timepoints.

P081

LENALIDOMIDE EFFECTS ON PERIPHERAL BLOOD STEM
CELL COLLECTION IN PATIENTS WITH MULTIPLE MYELOMA:
A REAL LIFE RETROSPECTIVE BI-CENTER EXPERIENCE

D. De Novellis1,3, R. Fontana1, M. Rizzo1, A. Carobene2, D. Morini1,
B. Serio1, R. Guariglia1, S. Luponio1, M. Langella1, F. Verdesca1, 
A. Amendola2, M. Cimminiello2, A. Matturro2, S. Pascale2, 
M. Pizzuti2, V. Giudice1,3, C. Selleri1,3

1Hematology and Transplant Center, University Hospital “San Gio-
vanni di Dio e Ruggi d’Aragona”; 2Hematology and Transplant Cen-
ter “San Carlo” Hospital; 3Department of Medicine, Surgery, and
Dentistry, University of Salerno, Italy

Background. Lenalidomide, a milestone in multiple myeloma
(MM) treatment, can variously impact on peripheral blood stem cell
collection (PBScC); however, controversial outcomes are reported.
In this retrospective two-arm bi-center experience, we investigated
PBScC efficiency and autologous stem cell transplant (ASCT) en-
graftment after lenalidomide-based regimens, and results were com-
pared to thalidomide-treated control population.

Methods. A total of 34 MM patients who underwent PBScC
were retrospectively included in this study and were divided in two
groups: lenalidomide-treated (LT; N=22) and thalidomide-treated
(TT; N=12). PBScC failure was defined as a CD34+ cell count<2 x
106/kg.

Results. PBScC was performed after more than 12 months from
diagnosis in 41% vs 17% (P<0.005) of LT and TT cohorts, respec-
tively. PBScC was performed for LT and TT arms in complete (CR;
50% versus 8%), very good partial (VGPR; 36% versus 75%) and
partial response (PR;14% versus 17%) (P=0.04). Stem cell mobiliza-
tion was performed using G-CSF, plerixafor or cyclophosphamide
in 95% versus 17%, 41% versus 0, 23% versus 100% (P<0.005) sub-
jects for LT and TT populations, respectively. No differences in me-
dian harvested CD34+ cells were described (6.4 versus 7.9 x 106/kg),
while CD34+ cells x 106/kg collected on day-1 were significantly
higher in the TT arm (3.1 versus 5.1 x 106/kg; P= 0.01), and delayed
mobilization was more frequent in LT patients (77% versus 42%;
P=0.02). No significant differences in collection failure rate and neu-
trophil/platelet engraftment were described in both arms; however,
one patient in the LT arm failed PBScC with G-CSF plus plerixafor,
and cyclophosphamide was employed for collection. Use of lenalido-
mide (odds ratio [OR], 7.4; 95%CI, 1.4-38.4; P=0.017) and of cy-
clophosphamide for mobilization (OR, 0.08; 95%CI, 0.01-0.5;
P=0.008) were inversely associated with a delayed mobilization risk
for the entire population by univariate logistic regression.

Discussion. Previous reports have demonstrated a negative effect
of lenalidomide on PBScC due to its impact on bone marrow mi-
croenvironment, despite its high efficacy as anti-MM agent. In our
real-life retrospective experience, we showed that lenalidomide ex-
posure could only delay PBScC in MM patients, while not affecting
collection efficiency, median harvested CD34+ stem cells, or neu-
trophil/platelet recovery after transplantation. Our preliminary results

need further validation in larger prospective studies.

Table 1. 
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REAL-WORLD EXPERIENCE ON MULTIPLE MYELOMA TREAT-
MENT IN A SINGLE INSTITUTION: EVALUATION OF DIFFERENT
RESPONSE RATE BY THERAPY APPLIED

R. Bianco, G. Cetani, E. Vatiero, S. Iaccarino, M. Iovine, G. Farina,
M. Troiano, G. Monaco, A. D’ambrosio, M. Di Palma, E. Lupoli,
T. Marzano, F. Frigeri

UOC Ematologia AORN Sant’Anna e San Sebastiano, Italy

Introduction. Despite its incurability, multiple myeloma (MM)
has a wide therapeutic range that changed significantly over the
decades. This evolution is evident also from small patient case stud-
ies. We conducted a retrospective analysis, in a single-center, on 111
MM patients diagnosed in our center from 2009 to date. Median age
was 62 years  and 55% of patients were male. Notably, the 54,95%
patients were under 70 years old, and 15 of them were under 50 years
old. 

Results. Our study focused on genetic, cytogenetic, and molec-
ular alterations. Strikingly, the subgroup of patients under 50 exhib-
ited a threefold higher frequency of these alterations compared to the
rest of the cohort. Additionally, 77% of the patients were classified
as stage 3 according to the International Staging System (ISS). Re-
garding therapies, 35% of patients received the DRD regimen, 18.9%
were treated with DVTD, 14.3% with VTD, 11.7% with VD, 10.2%
with RD, 6.3% with VMP and finally, 3.6% with PAD. Regarding
treatment, 38 patients discontinued first-line therapy. Among this
group: 23 patients discontinued due to disease progression (60%).
14 patients stopped treatment due to complications, including 9 cases
of cardiovascular complications (88% of these were on Lenalidomide
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therapy). One patient discontinued treatment due to toxicity. Despite
many patients being treated in the pre-daratumunab era, we obtained
a median progression-free survival 2 (PFS2) of 67,5 months. Pro-
gression-free survival 2 (PFS-2), defined as the time from random-
ization to progression on first subsequent therapy, has been proposed
as a surrogate for OS. 

Conclusions. The therapeutic landscape of MM drastically
changed in recent years and the optimal therapeutic algorithm, con-
sidering both characteristics of the disease and the patient, is fortu-
nately destined to further evolve.  We obtained a remarkable PFS2
indeed, regardless of  treatment, risk stage and a significant first-line
discontinuation rate. CAR-T and bi-specific antibodies will be soon
embodied in our therapeutic strategies, while some therapeutic agents
may become obsolete or unusable, but, in our clinical practice, they
will exceptionally help when the most innovative therapies cannot
be used, contributing to prolong survival and move on to a subse-
quent therapeutic line.

Chronic lymphocytic leukemia 
and lymphoproliferative syndromes 

P083

COMPARATIVE INCIDENCE OF ATRIAL FIBRILLATION (AF)
IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) PATIENTS
TREATED WITH ACALABRUTINIB AND IBRUTINIB: 
A RETROSPECTIVE REAL-WORLD ANALYSIS FROM TWO 
ITALIAN CENTERS

R. Murru1, I. Innocenti2, A. Galitzia3, A. Tomasso4, C. Chessa5, 
V. Oggianu1, F. Autore2, A. Mosca4, G. Caocci1,5, G. La Nasa1,5, 
L. Laurenti2,6

1Hematology and Stem Cell Transplantation Unit, Ospedale Onco-
logico A. Businco, ARNAS G. Brotzu; 2Section of Hematology, De-
partment of Radiological and Hematological Sciences, Fondazione
Policlinico Universitario A. Gemelli; 3Hematology and Stem Cell
Transplantation Unit, Ospedale San Francesco; 4Hematology Sec-
tion, Department of Radiological and Hematological Sciences,
Catholic University of Sacred Heart; 5Department of Medical Sci-
ences and Public Health, University of Cagliari; 6Section of Hema-
tology, Department of Radiological and Hematological Sciences,
Catholic University

Background. Bruton tyrosine kinase inhibitors (BTKi), such as
ibrutinib first in class, and acalabrutinib second generation BTKi,
are pivotal in treating CLL but exhibit differing associated risk of
AF. This study aimed to compare the incidence of AF between these
drugs in a real-life setting, assessing the impact of treatment duration
and patient characteristics on AF risk.

Methods. A retrospective analysis was conducted on 170 CLL
patients treated for at least six months with ibrutinib (n°104) and
acalabrutinib (n° 66) between 2014 and 2023. Demographic, bio-
logic, and clinical data at baseline were collected, including baseline
echocardiographic findings (Table 1). Cumulative incidences of AF
at 12, 24 and 36 months were calculated, and Cox proportional haz-
ards were utilized to obtain hazard ratios (HR).

Table 1. Patients’s characteristics according to BTKi. 

Results. The median follow-up was 36.8 months for ibrutinib
and 8.29 months for acalabrutinib. At 12 months, the cumulative in-
cidence of AF was 7.4% for acalabrutinib and 8.9% for ibrutinib, in-
creasing to 11.9% and 15.9% and to 11.9 and 19.9% at 24 and 36
months, respectively. The hazard ratio for ibrutinib compared to acal-
abrutinib at 12 months was 1.33 (0.36-4.97, p=0.667), showing no

 Total  Acalabrutinib  Ibrutinib  p  
Total N (%)  170  66 (38.8)  104 (61.2)   
Males 108 (63.5)  47 (71.2)  61 (58.7)  0.135  
Months from diagnosis to BTKi: Median (IQR)  46.0 (12.5 to 90.8)  32.6 (6.4 to 65.2)  55.7 (20.4 to 98.0)  0.022  
Previous Lines: Median (IQR)  0.0 (0.0 to 1.0)  0.0 (0.0 to 0.0)  1.0 (0.0 to 2.0)  <0.001  
IGHV Unmutated 94 (72.3)  43 (72.9)  51 (71.8)  >0.999  
NOTCH1 Mutated  40 (30.8)  23 (42.6)  17 (22.4)  0.023  
TP53 Disrupted 59 (34.7)  14 (21.2)  45 (43.3)  0.005  
del11q  24 (15.1)  13 (21.7)  11 (11.1)  0.116  
del13q 57 (36.1)  26 (44.1)  31 (31.3)  0.149  
Tris12  29 (18.4)  12 (20.3)  17 (17.2)  0.776  
FISH neg  67 (42.1)  19 (32.2)  48 (48.0)  0.075  
Age at start BTKi: Median (IQR)  71.8 (64.4 to 77.0)  73.5 (65.5 to 79.1)  71.4 (62.9 to 76.0)  0.061  
Hb mg/dl: Median (IQR)  11.4 (9.5 to 12.7)  11.4 (9.5 to 12.7)  11.4 (9.5 to 12.6)  0.716  
PLT/ul: Median (IQR)  150000 (100000 to 

197500)  
141000 (102500 to 
219500)  

151000 (99000 to 
195000)  

0.657  

Valvular Insufficiency 29 (17) 12 (18.2) 17 (16.3) 0.920 
Atrial Dilation 20 (11.8)  9 (13.6)  11 (10.6)  0.719  
Other Ecochardiographic Abnormalities   73 (42.9)  28 (42.4)  45 (43.3)  >0.999  
Any Ecochardiographic Abnormalities  78 (45.9)  28 (42.4)  50 (48.1)  0.573  
Rai Stage at start BTKi  0-II 82 (49.4%) 34 (41.5%) 48 (58.5%) 0.822 
 III 45 (27.1%) 17 (37.8%) 28 (62.2%)  
 IV 39 (23.5%) 14 (35.9%) 25 (64.1%)  
ECOG >1 10 (7.4) 7 (4.5%) 3 (5.5%) 0.192 
Creatinine Clearance: Median (IQR)  67.4 (53.1 to 85.3)  68.2 (54.0 to 79.3)  67.0 (52.7 to 86.8)  0.919  
CIRS: Median (IQR)  4.0 (2.0 to 6.0)  3.0 (2.0 to 6.0)  5.0 (2.0 to 6.0)  0.208  
CIRS 3+  63 (37.1)  0 (0.0)  63 (60.6)  <0.001  
Prior History of Arrhythmia  18 (10.7)  7 (10.6)  11 (10.7)  >0.999 
Hypertension  76 (45.5)  28 (42.4)  48 (47.5)  0.625  
Smoking Status  67 (39.4)  21 (31.8)  46 (44.2)  0.146  

!
!
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significant adjusted difference. For treatment-naïve patients, cumu-
lative incidence of AF was 2.1% for acalabrutinib both at 12, 24 and
36 months, while for ibrutinib were 5.1%, 11.4 and 14.8%, respec-
tively. Overall incidence rates per 100 patient-years were 7.59% for
acalabrutinib and 6.6% for ibrutinib; in the treatment-naïve subgroup
these rates were 2.3% and 4.5%, respectively. Significant predictors
for AF included dilated atria and a previous history of arrhythmia,
which markedly increased AF risk and retained their significance in
multivariable analysis (p=0.005, p=0.002, respectively).

Conclusions. Although cumulative incidence and per-person-
year incidence rates of AF were higher in the ibrutinib group at later
time points, the lack of significant differences in adjusted hazard ra-
tios suggests that the inherent risk of AF may be comparable for both
drugs, according to a specific class-effect profile. This study high-
lights the need for further research with balanced follow-up periods
and larger sample sizes, to fully understand the long-term risks of
AF associated with BTKi and to guide more personalized patient
management strategies.

P084

THE 10-5 CUT-OFF IN BONE MARROW-MEASURED MRD COR-
RELATES WITH POSITIVE SURVIVAL OUTCOMES IN CHRONIC
LYMPHOCYTIC LEUKEMIA

F. Angotzi, A. Serafin, A. Cellini, N. Danesin, C.A. Cavarretta, 
V. Ruocco, V. Trimarco, A. Tonini, E. Pagnin, F. Frezzato, M. Facco,
L. Trentin, A. Visentin

Hematology Unit, Department of Medicine, University of Padova,
Italy

Introduction. Measurable residual disease (MRD) proved itself
as a powerful prognostic factor in CLL clinical trials and is set out
to reshape CLL treatment strategies by acting as a surrogate endpoint
in clinical trials and allowing the development of MRD-guided treat-
ment strategies. In this study, we aimed to explore the value of a
lower MRD threshold of 10-5 (uMRD5) and its correlation with sur-
vival outcomes compared to 10-4 (uMRD4).

Methods. We retrospectively reviewed the electronic medical
records of 97 patient with CLL treated at Hematology Unit of Padua
University Hospital who underwent MRD evaluation in bone marrow
(BM) or peripheral blood (PB) through multiparametric flow-cytom-
etry after treatment with chemo-immunotherapy (CIT) or targeted
agents. Patients were stratified according to MRD status at the end
of treatment, those achieving MRD <10-5 were categorized as
uMRD5 and those with MRD ≥10-5 as dMRD5.

Results. A total of 97 patients had a MRD measurement either
from BM (n=64; 66%), PB (n=78; 80.4%) or both (n=45; 46.4%).
Median age was 69 years, 29 patients were treated with CIT (29.9%)
and 70 with target therapies (70.1%). uMRD4 was achieved in 39
(50%) in PB and 21 (32.8%) in BM, while uMRD5 in 28 (35.9%) in
PB and 12 (18.8%) in BM. Obtaining a uMRD5 in PB was signifi-
cantly associated with uMRD4 in BM (p<0.001). There were no sta-
tistically significant differences in terms of clinical and biological
variables (treatment type, rate of IGHV status, FISH abnormalities
and TP53/NOTCH1 mutations) between uMRD5 and dMRD5 pa-
tients. BM uMRD5 correlated with better 5-year time to next treat-
ment (TNTT) (100% vs. 50%; p=0.003) (Figure  1A) and 5-year
overall survival (OS) (100% vs. 65%; p=0.02), unlike PB uMRD5
(5-year TTNT: 66% vs. 65%; p=0.4; 5-year OS: 82% vs. 72%;
p=0.8). Overall, BM MRD was a better predictor of TNNT than PB
MRD (AUC: 0.81 vs 0.71) (Figure  1B). Moreover, the uMRD5
threshold conferred better sensitivity (100% vs. 90.9%) and NPV
(100% vs. 90.5%) to identify patients who will ultimately relapse
compared to the uMRD4 threshold (Figure  1C).

Conclusion. In this study we explored the role of a lower MRD

threshold of 10-5 to predict outcome in CLL patients. This exploratory
work paves the way for the possible consideration of a lower MRD
threshold in trials, enabling the identification of a patient population
with even better outcomes than that identified by higher thresholds.

Figure 1. 
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ADIPONECTIN’S SERUM LEVEL CORRELATION WITH KNOWN
PROGNOSTIC FACTORS IN B-CELL CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL): A PROSPECTIVE STUDY IN TREATMENT
NAÏVE CLL PATIENTS

C. Giordano1, E. Nigro2,3, M. Picardi1, N. Pugliese1, A. Vincenzi1, 
A. Lombardi1, F. D’agostino1, L. Esposito1, M. Mallardo2,3, 
D. D’angelo1, D. Lisi1, A. Scarpa1, A. Daniele3,4, F. Pane1

1Dipartimento di Medicina Clinica e Chirurgia, Unità di Ematologia,
Università degli Studi di Napoli Federico II; 2Dipartimento di
Scienze e Tecnologie Ambientali, Biologiche, Farmaceutiche, Uni-
versità della Campania “Luigi Vanvitelli”; 3CEINGE, Biotecnologie
Avanzate Scarl; 4Dipartimento di Medicina Molecolare e Biotecnolo-
gie Mediche, “Federico II” Università degli Studi di Napoli, Italy

Adiponectin is an adipokine with anti-inflammatory properties
that has been linked mainly to the risk of myeloid hematological ma-
lignancies while there’re controversial data regarding its role in CLL.
Adiponectin level (norm. range: 2-30 ug/ml) are determined by var-
ious genetic, anthropometric, hormonal, inflammatory, dietary, and
pharmacological factors. The aim of our study was to prospectively
assess serum levels of adiponectin in consecutively admitted patients
with treatment naïve CLL to the Hematology department of Federico
II University from January 2023 until March 2024 and correlate the
values with disease characteristics and known prognostic factors.
Serum and total adiponectin concentration was analyzed in triplicate
by an enzyme-linked immunosorbent assay using a polyclonal anti-
body produced entirely against a human adiponectin aminoacid frag-
ment. Routine laboratory studies consisted of complete blood count
and blood chemistry, as well as NGS analysis for IGHV (MUT or
UNMUT) and TP53 mutational assessment (MUT or WT), karyotype
analysis and FISH analysis. Biometric data analysis (BMI and waist
circumference) and pharmacological anamnesis was also performed.
A total of 40 patients were enrolled with median age 56 (range, 48-
72), the 70% (28/40) was male; BMI was under 30 in all patients,
median waist circumference was 95 cm (range, 75-112). The 37%
(15/40) had RAI stage I and the 30% RAI Stage IV. The 20% of pa-
tients were TP53-MUT and the 55% IGHV-UNMUT. At cytogenetic
and FISH analysis: 7 patients had del13 (2 of them with concomitant
del11), one single del11 and 3 del17. Overall 7 patients had complex
karyotype with≥ 3 alterations. Median white blood cell count at en-
rolment was 58.390/mmc (range, 2870-378000/mmc). Overall, a
total of 24 patients (65%) had indication to start treatment for either
lymphoadenomegaly (>10 cm at ultrasound exam), severe
splenomegaly or cytopenia. Adiponectin serum median level was
14.38 ug/mL (range, 5.56-24.16 ug/ml). At t-student test, lower cir-
culating level of adiponectin were found in patients with TP53-MUT
versus TP53-WT (P=0.005; 95%CI: 1.8-8.8), in IGHV-UNMUT ver-
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sus MUT (P=0.03; CI: 0.42-6.93) and in patients with indication to
start treatment for bulky lymphoadenomegaly or severe
splenomegaly (P=0.05; CI: 0.10-6.5) versus no indication. No dif-
ference were found for sex, age, smoke, drugs, biometrical data and
cardiovascular comorbidities. At Pearson correlation, a significant
inverse association between adiponectin and absolute peripheral
blood lymphocyte count (r=-0.445; P=0.05) was found. We were able
to demonstrate that serum adiponectin is an easy and relatively eco-
nomic test to perform that inversely correlate with absolute periph-
eral blood lymphocyte count, disease severity in terms of
splenomegaly, lymphoadenomegaly or cytopenia; moreover, with
TP53-MUT CLL cells and IGHV-UNMUT cells, all markers of dis-
ease severity.

Figure 1. 
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CONSENSUS-BASED BEST PRACTICE RECOMMENDATIONS
FOR CLL MANAGEMENT IN ROUTINE CLINICAL PRACTICE IN
CAMPANIA: SYSTEMATIC LITERATURE REVIEW AND CLINI-
CAL PRACTICE RECOMMENDATIONS FROM A LOCAL CON-
SENSUS GROUP

C. Giordano1, V. Amico2, A. Bisogno3, G. D’arena4, G. Farina5, 
F. Graziani6, M. Lucignano7, L. Mettivier8, G. R. Nunziata9, 
B. Pocali10, A. Sica11, M. Troiano12, M.R. Villa13, S. Molica14

1Ematologia A. O. U. - Federico II; 2Ematologia A. O. R. N. San Pio;
3Ematologia, A. O. R. N. S. G. Moscati; 4Ematologia P. O. San Luca;
5Ematologia A. O. R. N. SS Anna e Sebastiano; 6Ematologia P. O.
Moscati; 7Ematologia P. O. A. Tortora Pagani; 8Ematologia A. O.
U. S. Giovanni e Ruggi; 9Ematologia P. O. ASL NA3 SUD; 10Ema-
tologia A. O. R. N. A. Cardarelli; 11Oncoematologia Università degli
Studi della Campania Luigi Vanvitelli; 12Ematologia A. O. R. N. S.
Anna e S. Sebastiano; 13Ematologia Centro di Emofilia e Trombosi,
P. O. S. Maria di Loreto Nuovo; 14Department Haematology, Uni-
versity Teaching Hospital

Background. A strategy was developed to standardize the man-
agement of Chronic Lymphocytic Leukemia (CLL) across academic
and community hospitals in Campania, a region in southern Italy
with around 6 million residents, through local consensus recommen-
dations. This approach is critical in scenarios with incomplete evi-
dence.

Methods. The initiative used a three-step adapted Delphi con-
sensus process that began with a meeting on October 27th, 2023, to
address CLL management. This meeting identified three main factors
influencing therapy selection: patient characteristics (e.g., specific
comorbidities), disease-related factors (e.g., high or low-risk genetic
profile), and treatment regimen variables (e.g., continuous vs fixed-

duration therapy, all oral vs combined oral/infusional therapy, patient
feasibility). Across these domains, the panel recognized 12 clinically
critical questions. Notably, at the time of the first expert group meet-
ing (October 27th, 2023), the Italian Medicines Agency had granted
approval for three Bruton kinase inhibitors (BTKis) for continuous
duration therapy—namely, ibrutinib, acalabrutinib, and zanubrutinib
as well as the combination of Venetoclax and Obinutuzumab (VO)
for fixed-duration (FD) therapy. A systematic literature review (SLR)
was conducted adhering to the PICO framework, followed by two
rounds of voting using an online platform to measure consensus
among the panel members expressing their opinions anonymously
on a 4-point Likert scale.

Results. High consensus (at least 85% agreement) was achieved
for 9 of the 12 critical questions, which emphasized the necessity of
genetic profiling and comorbidity assessment before therapy, the lim-
ited current role of chemo-immunotherapy (CIT), and preferred ther-
apies based on patient genetic mutations (patients with del(17p) or
TP53 aberrations and unmutated IGHV CLL patients), comorbidities,
and intolerances to previous treatments. There was intermediate con-
sensus for one question, and low consensus for two questions, with
no statements falling into the lowest category of evidence (less than
25% agreement).

Conclusions. These consensus-based recommendations are in-
tended to provide guidance for CLL management in Campania, re-
flecting a collaborative effort to update practices based on emerging
evidence and clinical experience. The final meeting on February
27th, 2024, reinforced the need for ongoing updates and collabora-
tion among CLL specialists in the region.

P087

CLINICAL BIOLOGIC CHARACTERISTICS AND OUTCOMES 
OF PATIENTS WITH T-PROLYMPHOCYTIC LEUKEMIA (T-PLL):
A SINGLE INSTITUTION REPORT

E. Santacroce, M.S. De Propris, S. Pepe, I. Della Starza, A. Laganà,
C. Andriola, M. Nanni, F.R. Mauro

Hematology, Department of Translational and Precision Medicine,
Sapienza University, Italy

T-cell prolymphocytic leukemia (T-PLL) is a rare lymphoprolif-
erative disorder associated with an aggressive outcome and dismal
prognosis. To better define factors affecting the survival of patients
with T-PLL, we carried out a retrospective study on 31 patients di-
agnosed at our institution between July 1991 and September 2023.
We analyzed the patient’s clinical and biological profile at diagnosis,
the immunophenotype pattern (CD4+CD8-or CD4+CD8+), treat-
ment, and response to treatment. The patients’ median age was 65
years (range, 32-85), the median lymphocyte count 36.2x109/L
(range, 6.4–217 x109/L), and 21 patients (68%) showed marked
splenomegaly. TP53 mutation was recorded in 1/14 (7%) of evalu-
ated patients and complex karyotype (>3 aberrant clones) in 8/12
(62%) (Table 1). T-PLL cases with CD8+/CD4+ immunophenotype
compared to those with CD8-/CD4+ immunophenotype were rarer
(24% vs. 76%), involved more frequently younger age-patients
(p=0.004), patients with B-symptoms (p=0.053) and complex kary-
otype (p=0.08). The most commonly used front-line treatments in-
cluded fludarabine in 12 patients (39%), bendamustine in 4 (12%),
and alkylating agents in 4 (13%). Palliative therapy was given to 3
patients, and a watch-and-wait approach was considered in a patient
with a recent diagnosis. The response was assessed in 27 patients
(ORR, 59%; CR, 41%; PR, 18.5%). Twenty-two (71%) patients died,
mostly due to disease progression (55%) or infections (41%). The
24-month PFS was 16.6% and, 22.2%, for the 9 patients who under-
went allogeneic stem cell transplantation after response. At univariate
analysis, the only baseline factor with a significant impact on survival
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was age >60 (p=0.05), with a trend to significance (p=0.076) for the
lymphocyte count >30x109/L. Other factors, the immunophenotype,
elevated LDH, B-symptoms, and complex karyotype had no effect
on survival. CR (p=0.018) emerged as the only factor with a favor-
able impact on PFS. Our data confirm the very poor prognosis of pa-
tients with T-PLL and highlight the younger age of patients with
CD8+/CD4+ phenotype. When possible, allogeneic stem cell trans-
plantation should be considered for less young but still fit patients in
the absence of a therapeutic approach capable of giving prolonged
responses.

Table 1. 
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FIRST LINE TREATMENT WITH OBINOTUZUMAB AND VENETO-
CLAX (VO) IN CLL PATIENTS FROM THE CAMPANIA CLL
GROUP: A REAL LIFE EXPERIENCE

G. Farina1, M. Lucignano2, C. Giordano3, B. Pocali4, F. Trastulli4,
L. Mettivier6, M.R. Villa7, F. Graziani8, V. Amico9, G.R. Nunziata10,
M. Troiano1, M. Di Perna2, E. Vatiero1, A. Pareto11, M.G. Ferrara12,
G. D’arena13, F. Pane3, C. Califano2, F. Frigeri1

1AORN Sant’ Anna e San Sebastiano; 2P. O. A. Tortora; 3A. O. U.
Federico II; 4AORN A. Cardarelli; 6A. O. U S. Giovanni e Ruggi; 7P.
O. Santa Maria di Loreto Nuovo; 8P. O. Moscati; 9AORN San Pio;
10Ospedale di Boscotrecase; 11P. O. San Giuliano; 12Università degli
Studi della Campania “L. Vanvitelli”; 13P. O. San Luca, Italy

Aim. A retrospective real life study aimed to evaluate tolerability
and safety of combination treatment with VO as first line therapy in
CLL patients (pts) was conducted in 11 Campania Hematology Units

Primary endpoints. Efficacy in terms of Overall Response Rate
(ORR) e Complete response rate(CR). Safety evaluated as rate of

discontinuation due to AE
Secondary endpoints. Role of G-CSF Prophylaxis (PPx) to pre-

vent infectious AE. Adherence to treatment schedule
Pts and methods. From June 2019 to March 2024 71 Pts were

enrolled. Basal characteristics of pts were summarized in Table1.
Treatment was started for all Pts according to current guidelines and
therapy was selected by physician choice and administered following
registered dose and schedule. Neutrophil counts were evaluated
monthly and G-CSF administration was suggested for counts in be-
tween 1000-1500/mmc. Dose reduction and treatment discontinua-
tion for hematological and/or extra hematological toxicities were
evaluated at any time of occurrence.

Results. At a median follow-up of 12months, 59 out of
71pts(83%) were evaluable for response and 38 (53%) completed
the treatment. 57 of 59 evaluable pts (96%) obtained a CR, confirmed
by peripheral blood flow cytometry and imaging scan and only 2
(3.4%) a PR. A dose reduction (200mg) was observed in 9% of pts
and treatment was definitively interrupted in 8 (11%) due to sAE>G3
(7 infection diseases and 1 tumor lysis syndrome). Despite all 71 Pts
received Sars-Cov2 vaccination and 23% got also Tixagevimab al
last 2 weeks prior treatment, 4 COVID infections were observed. All
pts received cotrimoxazole/acyclovir PPx. G-CSF PPx was per-
formed in 32 pts (45.7%) with no bacterial infections observed. The
only 1 case of bacterial pneumonitis was showed in the non-PPx
group. Only 4 deaths (5.6%) were observed due to COVID pneu-
monitis (N=2), thrombotic event (N=1) and not related cause (N=1
complication of a pre-existing SLA).

Conclusions. Our data confirmed the efficacy of VO treatment
as already reported in clinical trials data and other real life experi-
ences. The safety results seem to be better than the reported ones and
this evidence could be in part related to infection PPx for both virus
and bacteria. Of course a longer follow-up and an increase number
of pts are needed to confirm such hypothesis. The VO treatment
shows a hypothetical pharmacoeconomic advantage vs continuing
therapy even if we correct the costs for the PFS reported for each
treatment in the registration studies.

Table 1. 
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CONCOMITANT USE OF BRUTON TYROSINE KINASE
INHIBITORS (BTKI) AND DIRECT ORAL ANTICOAGULANTS IN
PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)

S. Pepe, E. Santacroce, C. andriola, S. Ligia, E. Baldacci, 
A. Chistolini, F. R. Mauro

Hematology, Department of Translational and Precision Medicine,
Sapienza University, Italy

The concomitant use of BTKi and anticoagulants is challenging
in patients with CLL, given the well-known antiplatelet effects of
BTKi. Direct Oral Anticoagulants (DOACs) are the preferred an-
tithrombotic prophylaxis in patients receiving BTKi. However, safety
data on the co-administration of BTKi and DOACs are limited. We
retrospectively analyzed the outcomes of 135 patients with CLL who

 
 

Sesso M/F 29/42  
Età mediana  66 years (40-89)  
Stato mutazionale  IgVH unmutated 34/71 49% 
 IgVH mutated 35/71 50% 
Fish 17 del 1/71 1% 
 Complex katyotype 3/71 4% 
Stage Stage IV 27/71 38% 
 Stage III 13/71 22% 
 Stage II 22/71 30% 
Bulky disease  2/71 2% 

 

Table.1. Clinical and biologic characteristics of patients at diagnosis 
 All 

patients 
Immunophenotype of T-PLL cells p 

value CD8-/CD4+ 
 

     CD8+/CD4+ 
 

N (%) N (%) N (%)  
No patients 31 (100) 22 (71) 7 (23)  
Sex, M/F, n (%) 20/11 (65 – 35) 15/7 (68-32) 4/3 (57-43) 0.93 
Median age, years (IQR) 65 (59 – 74) 70 (63-76) 49 (48 – 53) 0.004 
Median follow-up, months (IQR) 86,4 (9.4 – 163) 72.7 (31.3-113) 86.4 (NA)  
Median overall survival, months (95% CI) 18.2(11.6–24.8) 13,4 (9.3 -17.6) 28.5 (0.5-58.4) 0.12 
Median lymphocyte count x109/L (IQR) 36.2 (22.7-72.6) 48.4 (31-175.4) 34 (18.7-79.7) 0.40 
Increased LDH, n (%) 23/28 (82) 16/21 (76) 6/7 (86) 1 
Prominent nucleoli, n (%) 21/23 (91) 15/17 (88) 6/7 (86) 0.61 
Median % positive CD38 cells 95 (70.7 – 99.3) 89 (70.7 – 96.5) 99 (13 - 100) 0.22 
TP53 gene mutation, n (%) 1/14 (7) 1/10 (10) 0/4(0) 0.98 
Complex karyotype (>3 aberrant clones), n (%) 8/12 (67) 3/7 (43) 5/5 (100) 0.08 
B symptoms, n (%) 4/31 (13) 1/21 (5) 3/7 (43) 0.05 
Splenomegaly (>13 cm) , n (%) 21/31 (68) 14/21 (67) 5/7 (71) 0.81 
Skin involvement, n (%) 3/31 (9.6) 1/21 (5) 1/7 (14) 0.97 
Ocular involvement, n (%) 3/31(9.6) 3/20 (15) 0/7(0) 0.54 
SNC involvement, n (%) 0/31 (0) 0/22 (0) 0/24 (0) - 
Front-line treatment, n (%)     

Bendamustine 4/31 (13) 3/22 (14) 1/7(14) - 
Fludarabine-based treatment 12/31 (39) 7/22 (32) 3/7 (43) - 
Alkylating agents 4/31 (13) 4/22 (19) 0/7 (0) - 
CHOP 3/31 (10) 3/22 (14) 0/7 (0) - 
Campath-1H only 3/31 (10) 1/22 (5) 2/7 (29) - 
Pentostatine 1/31 (3) 1/22 (5) 0/7 (0) - 
Palliative treatment 3/31 (10) 3/22 (14) 0/7 (0) - 
Watch and wait 1/31 (3) 0/22 (0) 1/7 (14) - 

Hematopoietic stem cell transplant, n (%) 9/31 (29) 3/19 (16) 5/6 (83) 0.01 
ORR, n (%) 16/27 (59) 11/19 (58) 5/6 (83) 0.51 

RC 11/27 (41) 7/19 (37) 4/6 (67) - 
RP 5/27 (18.5) 4/19 (22) 1/6 (16) - 
NR 10/27 (37) 8/19 (42) 1/6 (16) - 
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required treatment with BTKi (ibrutinib, 121, 90%; acalabrutinib, 12,
9%; zanubrutinib, 2,1%) at the Hematology Unit of Sapienza, Uni-
versity of Rome, between September 2014 and April 2024. With a
median follow-up of 60.5 months (95CI% 48-73), 22 (16.2%) pa-
tients, all on ibrutinib, developed AF (18 patients) or a thrombotic
event (4, arterial thrombosis, 2; myocardial infarction,1; stroke, 1),
after a median time of 4 months (IQR 2.5-30.5) from the start of
BTKi. Fourteen (14/22, 63.6%) patients permanently discontinued
ibrutinib. Of them, 9 received DOACs, 2 antiplatelet agents, and 2
low molecular weight heparin. None of these patients experienced se-
vere bleeding. Eight out of 14 (57%) patients died due to disease pro-
gression [Richter transformation (RT), 4; CLL, 4]. Eight (8/22,
36.3%) patients continued ibrutinib at a lower dose (280 mg daily),
and all received DOACs (rivaroxaban, 3; edoxaban,3; apixaban,1;
dabigatran,1). Four patients continued ibrutinib with DOACs without
adverse events. Three (37.5%) patients experienced a severe bleeding
(gastrointestinal, 2; hematoma, 1), and 2 with stable CLL discontinued
permanently ibrutinib. An alternative DOAC was given in 2 (edoxa-
ban, 2), while 1 received fondaparinux. In addition, a patient on apix-
aban recovered from thrombocytopenia after switching from ibrutinib
to acalabrutinib. Five patients died: 1 (12.5%) due to RT, and 4 (50%)
due to not CLL-related causes. The median survival probability from
the start of anticoagulation for patients who received ibrutinib with
concomitant DOACs vs anticoagulation alone was 72.6 months (95%
CI, 55.2-88.9) versus 54.3 months (95% CI, 2.8-105.8), respectively
(p=0.380, Figure 1). Although the number of patients is small, our
data demonstrate that 6/8 patients with CLL who received ibrutinib
and concomitant DOACs were able to continue treatment without
fatal bleeding events. Further studies are needed to better define the
safety profile of the co-administration of BTKi and DOACs.

Figure 1. 

P091

REAL WORLD EFFECTIVENESS AND SAFETY OF 
VENETOCLAX IN COMBINATION WITH OBINUTUZUMAB IN
PREVIOUSLY UNTREATED CLL PATIENTS: A SINGLE CENTRE
EXPERIENCE

L. Schiattone1, E. Pennese1, G. Ricciuti1, L. Carriero1, T. Iannelli1, 
M. Di Ianni1,2

1Hematology Unit, Pescara Hospital; 2Department of Medicine and
Aging Sciences, University of Chieti-Pescara, Italy

Introduction. Data from the two Phase-III studies, the CLL14
for elderly and unfit patients with chronic lymphocytic leukemia
(CLL), and the CLL13 study, recruting younger and fit patients,
showed promising efficacy and good tolerability of fixed-duration

combination therapy with Venetoclax and Obinutuzumab (VenO).
Fixed duration venetoclax-obinutuzumab (VenO) is approved for
treatment of naïve (TN) chronic lymphocytic leukemia (CLL) pa-
tients with coexisting conditions. However, real-life experience with
this regimen are limited.

Aim. The purpose of this retrospective observational monocen-
tric study is to evaluate the efficacy, the quality of response and the
tolerability in TN CLL patients receiving VenO in a real life setting.

Table 1. 

Methods. Adult patients with CLL requiring first line therapy
and treated with VenO in a single institution were included. Patient’s
visits were scheduled based on clinical practice and at a physician
discretion. Adverse event were reported according to CTCAE 5.0.
Response assessment were evaluated in line with iwCLL criteria at
the end of treatment. A total of 13 patients receiving at least one dose
of VenO, between July 2022 and December 2023, were included in
this analysis and 6 patients completed the fixed duration treatment
as planned at the time of evaluation. Median age at the timepoint of
diagnosis was 64 years (range 58-76). Median age at the start of treat-
ment with VenO was 68 years (range 58-76). 6 pts (46%) were IGHV
unmutated; no pts with del (17p) and/or TP53 mutation were in-
cluded. Six pts (46%) was younger than 65. Median Cumulative Ill-
ness Rating Scale (CIRS) score was 10 (range 5-13). In particular 7
pts (54%) had a CIRS score > 6 and/or creatinine clearance
<70ml/min; median Charlson Comorbidity Index (CCI) was 5 (range
4-7). Cardiovascular disease was the main comorbidity. Pts’ charac-
teristic are shown in Table 1.

Results. Overall Response Rate (ORR) was 100% in the cohort

Tab 1. VenO: pts characteristics  

Median Age 
Median Age < 65 yrs 
M/F 

68 (58-76) 
6 (46%) 
9/4 

Stadio Binet: 
A 
B 
C 

 
0/13 
7/13 
6/13 

Tumor lysis syndrome risk category: 
Low 
Intermediate 
High  

 
0/13 
9/13 
4/13 

Median CIRS SCORE 10 (5-13) 

CIRS > 6 7/13 

Clearance creatinine <70ml/min  7/13 

Cytogenetic subgroup  del(11q) = 2 
del(17p) = 0 

TP53: 
Mutated 
Unmutated 

 
0/13 
13/13 

IGHV mutational status: 
Mutated 
Unmutated 

 
7/13 
6/13 
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of 6 pts who completed VenO as planned; all pts achieved a complete
remission (CR) at the end of treatment in both fit and unfit patients;
the scheduled treatment was well tolerated without serious adverse
event (SAE). In the total population of 13 pts early VenO discontin-
uation occurred in 3 pts (20%) due to infection toxicity. Obinu-
tuzumab doses were not completed in 3 pts (20%) due to infections
(g2-3) and hematological toxicity (g4); venetoclax dose reduction
occurred in 2 patients (15%) for hematological toxicity (g4) and gas-
trointestinal toxicity (g2). Infusion-related reactions (all g 1-2) oc-
curred in 8 pts (61%). No laboratory or clinical TLS occurred with
VenO (Howard criteria). Treatment was administered on an inpatient
basis in 4 pts (30%) with high risk TLS. Adverse events (any grade)
occurred in 12 pts (92%). Grade 3-4 AEs of clinical interest were
pneumonia and hematological toxicity. Three pts died due to infec-
tion (aspergillus spp, acinetobacter baumannii spp, pneumonia), 2 of
them during the ramp-up phase. Covid-19 infection occurred in 5 pts
(33%), 2 of them were not vaccinated for SARS-CoV-2 (0 fatal). No
disease progression was documented so far.

Conclusions. In summary, this real-world, small retrospective
study demonstrated that VenO treatment achieves an high response
rate in both fit and unfit TN CLL/SLL pts and can be safely admin-
istered outpatient.

Haemostasis, thrombosis, thrombocytopenia 
and platelet disease 

P092

TREATMENT AND SECONDARY PROPHYLAXIS WITH DIRECT
ORAL ANTICOAGULANTS IN CANCER PATIENTS WITH CATHE-
TER-RELATED THROMBOSIS

M. Bullo1,2, D. Cilloni1,2, P. Sivera1

1S.C.D.U. Ematologia, A. O. Ordine Mauriziano di Torino; 2Depart-
ment of Clinical and Biological Sciences, University of Turin, Italy

Background. Upper extremity deep vein thrombosis (UEDVT)
constitutes approximately 5-10% of all deep vein thrombosis (DVT).
UEDVT is mostly secondary to triggering factors. Central venous
catheters (CVCs) are a relevant thrombotic risk factors in cancer pa-
tients, with catheter-related thrombosis (CRT) being one of the most
common non-infective complications in this population. Currently,
there are limited data on the choice of the best anticoagulant therapy
for UEDVT. General recommendations for UEDVT management
have been extrapolated from data on lower extremity DVT treatment.
Current guidelines recommend maintaining a functional, non-in-
fected catheter in place, and suggest low-molecular-weight heparins
(LMWHs) as the first-choice anticoagulant therapy to be continued
for a minimum of three months and as long as the catheter remains
in place. Cancer-associated venous thromboembolism (VTE) guide-
lines suggest full-dose anticoagulant therapy, with no data supporting
low-dose anticoagulation for secondary prophylaxis. Additionally,
data on the use of Direct Oral Anticoagulants (DOACs) in the CRT
context for cancer patients are lacking.

Objectives. To assess DOAC efficacy and safety in the treatment
and secondary prophylaxis of CRT.

Patients/Methods. We conducted a single-center retrospective
and prospective observational study involving 25 patients with CRT,
including 18 cancer patients, 16 undergoing chemotherapies. Among
these 18, 9 patients received LMWHs, 2 patients received LMWHs
followed by vitamin K antagonists, while 7 patients, due to non-com-
pliance with subcutaneous therapy, were subsequently administered
DOACs after a short period of LMWHs (3 treated with Edoxaban, 3
with Rivaroxaban, and 1 with Apixaban).

Results. We observed that treatment outcomes between patients
treated with LMWHs and those treated with DOACs were compara-
ble with a vein recanalization rate of 77.8% (95% CI: 52-100%) and
71.4% (95% CI: 37.2-100%), respectively. No clinically relevant non-
major bleedings were detected in the DOACs-treated population. Of
the 13 patients who achieved recanalization and maintain the catheter,
11 received thromboprophylaxis with DOAC. After a follow-up of at
least six months, no thrombotic recurrences were recorded.

Conclusion. DOACs exhibit an efficacy and safety profile com-
parable to LMWHs. Further studies are needed to investigate the use
of prophylactic dose anticoagulation therapy in the oncologic popu-
lation.
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USE ON DEMAND OF EHLS IN WITH MILD-TO-MODERATE 
HEMOPHILIA PATIENTS: A SINGLE CENTER EXPERIENCE

C. Sella1,2,3, F. Valeri1,2, C. Dainese1,2, G. Murante1,2,3, S. Bergonzi1,2,3,
A. Valpreda4, R. Pastorino1,3, B. Bruno2,3, A. Borchiellini1,2

1Regional Centre for Hemorrhagic and Thrombotic Diseases, AOU
Città della Salute e della Scienza; 2Division of Hematology, AOU
Città della Salute e della Scienza and University of Turin; 3Depart-
ment of Molecular Biotechnology and Health Sciences, University
of Turin; 4Central Laboratory Baldi and Riberi, AOU Città della
Salute e della Scienza and University of Turin, Italy

Background and aims. For patients (pts) affected by severe he-
mophilia A (HA) and B (HB), the use of extended half-life clotting
factor concentrate (EHL CFC) is well established, both in the pro-
phylaxis setting and for invasive procedures/surgery. In contrast, for
pts with mild-to-moderate hemophilia, evidence is still limited. These
pts could benefit from the use of EHL CFCs for the treat-ment of
bleeding and pre- and post-surgical prophylaxis by maintaining pro-
longed hemostasis with a limited number of infusions. 

Table 1. EHL CFC: extended half-life clotting factor concentrate; SHL CFC:
short half-life clotting factor concentrate; FVIII: factor VIII of coagulation;
HA: hemophilia A; HB: hemophilia B; LAAC: Left atrial appendage closure;
D: day. *According with World Federation of Hemophilia (WFH) guidelines
for the management of hemophilia – 3rd Edition.

Case report. We report 8 pts with mild-to-moderate hemophilia
treated with an EHL CFC (Table 1). Median age was 49 years (range
19-78), 1/8 was female, 3/8 suffers from HA and 5/8 suffers from
HB. Mean basal FVIII was 10%, mean basal FIX was 11% and all
were treated on demand and were not sufficient at self-infusion. First
pt arrived at our attention for right elbow hemarthrosis on Friday af-
ternoon; pt was infused with EHL CFC in order to treat bleeding and
avoid weekend hospital admission. Another infusion was performed
after 72 h with resolution of hemarthrosis. Pt returns 1 month later
with hemorrhoidal bleeding and 1 EHL CFC infusion was performed
with bleeding interruption. 3 pts underwent dental extraction (plus
implantology in 1 pts) with removal of stitches using a single EHL
CFC infusion. Another pts for multiple dental extractions received 3
infusions every 72h of EHL CFC to ensure trough level above 20%
for 1 week. The pt had the same procedure after DDAVP complicated
by major bleeding a few months earlier. Esophagogastroduo-
denoscopy with biopsy was performed under EHL CFCs coverage
in a woman affected by HB and erosive duodenitis, without compli-
cations. Left hip replacement was performed using an EHL CFC in
a pt who had previously undergone knee replacement; a comparison
between the two surgeries in terms of burden of infusion was made.
Last pt had a left atrial appendage closure for atrial fibrillation with

subsequent need for dual antiplatelet therapy (DAPT) for 1 month.
In this period to achieve trough above 20% to allow DAPT was ad-
ministered EHL CFC weekly. Nor hemorrhagic complications nei-
ther inhibitor were observed. 

Conclusions. In conclusion in our case series, the use of EHL
CFCs in pts affected by mild-to-moderate hemophilia A and B has
been shown to be safe and effective, allowing reduction in intensity
of care with fewer infusions compared to standard CFC. In pts who
are not able to self-inject means a saving hospital access.

P094

SPLANCHNIC VEIN THROMBOSIS DIAGNOSIS AND MONITO-
RING: CLUES FOR FURTHER APPROACHES?

G. Rosati1, A. Pozzi1, S. Camerlo1, F. Itri1, M. De Gobbi1, F. Longo2,
A. Piolatto2, A. Morotti1

1SCDU Medicina Interna ad Indirizzo Ematologico, AOU San Luigi
Gonzaga; 2Centro Microcitemie, AOU San Luigi Gonzaga

Splanchnic vein thrombosis (SVT) cause remains unidentified in
about 20% of cases. This retrospective study analyzed 47 patients
with SVT and assessed clinical/laboratory data, veins involvement,
occlusion degree, cavernoma or varices presence, spleen size, throm-
bophilia state, liver and spleen stiffness and therapies. Histological
data from bone marrow biopsy were collected when available. The
cohort consisted of 25 males and 22 females (mean age 58.6 years).
Idiopathic cases were reduced to 23%. CHIP was identified in 9
cases, but no clinical differences correlated with mutations were
identified. Overall, SVT was attributed to myeloproliferative neo-
plasms (MPN) in 10 patients. One patient was initially diagnosed
with CHIP, and after a four-year interval met the criteria for MPN. A
slight increase in the basophil count (mean difference [MD] +50/uL,
p=0.004) was identified in patients with CHIP and a post-hoc analy-
sis revealed that a basophil count >40/uL may be a risk factor for
CHIP (OR 15, p=0.019). 21% of patients developed portal caver-
nomatosis, with an average onset of 6 months. Those with portal
thrombosis in conjunction with mesenteric or splenic thrombosis had
an increased risk for cavernoma development at the limit of signifi-
cance (OR 4.9, p=0.052). Conversely, when the three veins were in-
volved, a significant increased risk of developing cavernoma was
observed (OR 13.5, p=0.003). 10 patients underwent liver and spleen
elastography. Both liver (MD 2.5 kPa, p=0.011) and spleen (MD 67.3
kPa, p=0.005) stiffness were lower in patients with SVT resolution.
In a post-hoc analysis, liver stiffness >6 kPa (OR 25, p=0.048) and
spleen stiffness >60 kPa (OR 77, p=0.018) were associated with a
risk of persistent thrombosis. Similarly, liver stiffness was greater in
patients who developed portal cavernomatosis (MD 2.13 kPa,
p=0.016), while both stiffnesses were greater in patients who devel-
oped esophageal varices (liver: MD 2.36 kPa, p=0.003; spleen: MD
64.6 kPa, p=0.001). Our study suggests that a significant proportion
of SVTs has an underlying hematologic disorder that requires closer
monitoring. Basophils count may identify suitable patients for hema-
tologic investigation. The stratification of patients at risk for chronic
complications is crucial. Consistent with this, liver and spleen elas-
tography may be beneficial in clinical monitoring of SVT patients
limiting exposure to more invasive investigations.

 
 Hemophilia 

(basal level) 
Type bleeding/surgery N° of 

infusions 
(EHL CFC) 

N° predicted 
infusions 
(SHL CFC)* 

FVIII trough Inhibitors 
after EHL 

Case 1 
 

HA (8%) Right elbow 
hemarthrosis; 
hemorrhoids bleeding 

2;1  9% (72h) No 

Case 2 
 

HB (20%) Gastroscopy with 
biopsy 

1 2 30% No 

Case 3 
 

HA (10%) Multiple dental 
extraction and 
implantology 

1 6 20% No 

Case 4 
 

HB (6%) Dental extraction and 
removal of stitches 

1 4 21%  No 

Case 5 
 

HA (13%) Multiple dental 
extraction 

3 7 18%  No 

Case 6 
 

HB (14%) Dental extraction and 
removal of stitches 

1 3 20% No 

Case 7 
 

HB (11%) LAAC + DAPT 1/week 3/week 20%  No 

Case 8 HB (3%) Left hip replacement 15 (since D 
+40) 

34 (since D 
+40) 

50% (D 1-11) 
20% (D 12-40) 

No 

 
 
 

 

 

225



Posters

P095

THE THERAPY OF RELAPSED/REFRACTORY CHRONIC 
IMMUNE THROMBOCYTOPENIA PATIENTS WITH NOVEL
AGENTS: A MONOCENTRIC EXPERIENCE

E. Rivolti, E. Lugli, K. Codeluppi, V. Pucci, H. Catellani, 
I. Capodanno, B. Gamberi, F. Merli

Hematology, Azienda USL- IRCCS di Reggio Emilia, Italy

Background. Fostamatinib and Avatrombopag are novel agents
approved as therapy in chronic immune thrombocytopenia (ITP) pa-
tients refractory to other therapies, but is unclear which is the best
terapeutic paradigm of therapy after the second line. Aim: to observe
the efficacy, safety of novel agents and to identify predictive factor
of response and tolerability in order to choose the optimal therapy
for each ITP patient. 

Patients and Methods. we retrospectively evaluated 22 patients
(pts) treated from February 2022 to April 2024: 17 pts (14F/3M) were
treated with Fostamatinib(F), 5 pts (5 F) with Avatrombopag(A), 3
pts (5F) received F and A (25 total treatments). The median age at
the start of treatment was 57 years (range 29-85) in F treatment and
60 years ( range 45-85) in A treatment. In F group the median of pre-
vious lines of therapy was 4 (range 2-11):15 pts were previous treated
with Eltrombopag, 6 with Romiplostim, 9 with Rituximab, 5 pts were
splenectomized, 3 pts were on antiplatelet or anticoagulant prophy-
laxis. At start time, 8 pts received a concomitant short course of
steroids for 10-20 days for platelet count<20 x 109/L, 2 pts were on
low dose steroid therapy for other disease. In the group of A treatment
the median of previous lines of therapy was 4 (range 2-12),including
Eltrombopag in whole court, Romiplostim in 4 pts, splenectomy in
2 pts and Rituximab in 4 pts. 4 pts treated with Avatrombopag were
steroid-refractory and at the start they underwent to high dose im-
munoglobulin for platelet count less than 20x 109/l , 2 pts received a
concomitant short course of steroids for 10-20 days ,1 pt was on low
dose steroid therapy for Sjogren’s syndrome. The reason of beginning
Fostamatinib or Avatrombopag were refractory disease (3 pts),
platelet count fluctuation or suboptimal response with high dose of
TPO RAs (6 pts), loss of response to TPO RAs (3), relapse (10 pts)

Results. In F treatments 9 pts obteined a complete response (CR)
in a median time of 30 days (range 6-90), 4 pts achieved a
response(R) in a median time of 50 days, 3 pts were refractory, 11
treatments are ongoing after a median therapy time of 170 days
(range 40-380) with persistent response, 1 pt died for other cause, 1
pt discontinued the drug for diarrhea (grade 3), 1 for hypertransamin-
semia,1 for allergic reaction, 2 for no response. We observed 1 case
of hypertension (grade 2), 2 cases of diarrhea (1 pt discontinued, 1
pt started a tapering with improvment), 1 pt experienced neutropenia
(grade 3). In A treatmttent 6 pts obtained a CR ,1 pt a R in a median
time of 23 days(range 6-40), the median time of follow up from the
start of therapy was 145 days (range 13-375),7 treatments are ongo-
ing with persistent response, 1 pt stopped the drug for no response.
3 pts experienced platelet count fluctuation. We observed no trom-
botic events in both groups of treatment,10 pts discontinued con-
comitant steroid therapy, 3 pts takes low dose of steroids for other
disease

Conclusion. Fostamatinib ed Avatrombopag showed good effi-
cacy (ORR 82% and 87% rispectively) and optimal safety (no severe
adverse events) in relapsed/refractory ITP pts, in patients with sub-
optimal response to second line of therapy, in steroid-refractory pa-
tients, but we need a longer observation time to define the duration
of the response and the possibility of a sustained response

P096

12 MONTHS JOINT HEALTH EVALUATION IN HEMOPHILIA A
PATIENTS TREATED WITH EMICIZUMAB: A SINGLE CENTRE
EXPERIENCE

F. Valeri1,2, C. Dainese1,2, C. Sella1,2,3, A. Porreca4, B. Bruno2,3, 
A. Borchiellini1,2

1Regional Centre for Hemorrhagic and Thrombotic Diseases, AOU
Città della Salute e della Scienza; 2Division of Hematology, AOU
Città della Salute e della Scienza and University of Turin; 3Depart-
ment of Molecular Biotechnology and Health Sciences, University
of Turin; 4Laboratory of Biostatistics, Department of Medical, Oral
and Biotechnological Sciences, “G. d’Annunzio” University of Chi-
eti-Pescara, Chieti, Italy

Background and Aims. Severe hemophilia patients commonly
experience regular bleeding into joints, which may result in joint
damage and degenerative arthropathy. Emicizumab has previously
demonstrated efficacy in reducing the occurrence of joint bleeds and
target joints, along with having a favorable safety profile; however,
data on long-term effects on joint health are lacking. The aim of this
study is to evaluate joint health in adult severe hemophilia A patients
treated with Emicizumab through US HEAD US score (Hemophilia
Early Arthropathy Detection with Ultrasound), HJHS (Hemophilia
Joint Health Score), ABR (Annualized Bleeding Rate) and NRS (Nu-
meric pain Rating Scale) evaluated at baseline, after 6 months (T1)
and after 12 months (T2) of regular Emicizumab prophylaxis.

Methods. Adult severe hemophilia A patients treated with Emi-
cizumab were included. FVIII inhibitors patients were excluded. At
each visit (baseline, after 6 months and after 12 months) articular
function was evaluated with HJHS and HEAD US score. Joint pain
(NRS), through level and prophylaxis efficacy whit ABR were mon-
itored, as well as target joints.

Results. We evaluated 9 patients. Median age was 24 years old
(IQR1-3 22-56), median target joints value was 2 (IQR1-3 2.00-
6.00). ABR was 0 for all patients at each timepoint. Median HEAD
US, NRS and HJHS at baseline, at T1 and at T2 are shown in 
Table 1. As reported, no significant differences were found within
the 3 timepoints. A univariate correlation analysis was performed and
no significant correlations within variables was found; furthermore,
no significant variations during observation period was found.

Conclusion. Emicizumab has demonstrated safety and efficacy
in prevent bleeding, but data regarding evaluation of long-term joint
health are still lacking. Despite reduced sample size, our analysis
suggests that a 12 months treatment evaluation no significant differ-
ences in HEAD US score, HJHS and NRS were found. These data
are in accordance with a good protection on articular bleeding (es-
pecially regarding microbleeds that are responsible of arthropathy
progression), but 12 months observation may be too early to detect
significant intrarticular changes. Longer follow up is needed to con-
firm this preliminary data.

Table 1. 
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VARIABLES 

 
         

 
T0 

   
T1 

   
T2 

 FRIEDMAN 
TEST 

P.VALUE 
  Median q1 q3 Median q1 q3 Median q1 q3   

HEADUS 9.00 3.00 15.00 9.00 6.00 19.00 5.00 2.00 17.00 0.607 
NRS 1.00 0.00 1.00 1.50 0.00 3.00 2.00 0.00 4.00 0.223 

HJHS 6.00 0.00 15.00 9.00 2.50 23.00 12.00 0.00 13.00 0.497 
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PROPHYLACTIC USE OF DANAPAROID AFTER LIVER TRAN-
SPLANT IN HEPARIN-INDUCED THROMBOCYTOPENIA (HIT): 
A CASE REPORT

G. Murante1,2,3, S. Bergonzi1,2,3, C. Sella1,2,3, F. Valeri1,2, C. Dainese1,2,
A. Valpreda4, R. Romagnoli5, D. Patrono5, D. Cussa5, R. Pastorino1,3,
B. Bruno2,3, A. Borchiellini1,2

1Regional Centre for Hemorrhagic and Thrombotic Diseases, AOU
Città della Salute e della Scienza; 2Division of Hematology, AOU
Città della Salute e della Scienza, University of Turin; 3Department
of Molecular Biotechnology and Health Sciences, University of
Turin; 4Central Laboratory Baldi and Riberi, AOU Città della Salute
e della Scienza, University of Turin; 5General Surgery 2U - Liver
Transplant Center, AOU Città della Salute e della Scienza, University
of Turin, Italy

Background. Heparin-induced thrombocytopenia (HIT) is an
immune-mediated disorder of platelet caused by antibodies against
a platelet factor 4 (PF4)-heparin complex and may lead to life threat-
ening thrombosis. The diagnosis of HIT is based on a clinical pre-
test probability (4T-score) confirmed by an immunoassay (ELISA)
and, if available, a functional test. In all cases of suspected or proven
HIT, any form of heparin should be avoided and an anti-coagulation
therapy (ACT) with an alternate drug like as argatobran and recently
danaparoid (DA). Furthermore DA is the first drug approved for use
on prophylaxis (750 U twice daily) in patients at thrombotic risk with
previous HIT.

Case report. We report a case in which was used DA at prophy-
lactic dose in a non-conventional way. A 63-year-old patient with
previous hemorrhagic stroke, hypertension, a treated HCC and liver
cirrhosis requiring TIPS placement, had an acute myocardial infarc-
tion (requiring PTCA) complicated by two episodes of cardiac arrest.
Dual antiplatelet therapy and LMWH at prophylactic dose (4000U
daily) was started. From initial values of 124.000/mmc platelets, a
progressive thrombocytopenia was observed until 4T-score was per-
formed (5-intermediate probability)(IP) and heparin/PF4 antibody
positivity was found ( first positivity 10/08/22-last positivity 9/9/22).
A switch from LMWH to fondaparinux (FO) (2.5 mg daily) was
opted for. Following the finding of DVT, the dosage of FO was in-
creased to 7.5 mg. At 1-month follow-up, the DVT had resolved, but
given the need for ACT to maintain flow in the TIPS in view of liver
transplantation (LT), a switch to a treatment with DAPT + Warfarin
and then only with Clopidogrel. Due to the IP of HIT and the high
thrombotic perioperative risk (LT with mesenterico-portal anastomo-
sis using interposition venous graft), LMWH therapy was not admin-
istered during surgery on 12/27/23. Instead, immediately after LT,
antithrombotic prophylaxis with DA was started and continued for
30 days. Prophylaxis was continued for another two months with FO
(2.5 mg daily) and, at the end of two months, acetylsalicylic acid (75
mg daily) was started. During follow-up, there were no thrombohe-
mobolic complications while there was a progressive recovery of
platelet levels.

Conclusions. We report the first case of successful and prolonged
use of DA at prophylactic dose in prevention of thrombotic compli-
cations after LT in a patient with previous diagnosis of HIT.
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UPDATE ON ITP PATIENTS TREATED WITH AVATROMBOPAG: 
A REAL-LIFE MONOCENTRIC EXPERIENCE

S. D’angelo1, F. Morelli1, C. Giubbilei1, A.M. Vannucchi2, V. Carrai3

1Hematology Unit, University of Florence; 2Center for Innovation
and Research in Myeloproliferative Neoplasms, Hematology Unit,
Azienda Ospedaliera Universitaria Careggi, University of Florence;
3Hematology, Department of Oncology, Azienda Ospedaliera Uni-
versitaria Careggi, Italy

Background. Avatrombopag(AVA),a second-generation throm-
bopoietin receptor agonist (TPO-RA),is part of the second-line treat-
ment of chronic idiopathic thrombocytopenic purpura(ITP). Post-hoc
analyses of the Phase III study showed that patients(pts) younger,
males and with fewer than 3 prior ITP therapies had longer treatment
responses. In addition, prior use of TPO-RAs such as eltrombopag
and romiplostim had a minimal effect on durability of response.

Aims. The aim of this study was to evaluate the efficacy and
treatment duration of AVA in pts with ITP treated at our centre in a
real-world setting. 

Materials and Methods. We performed a retrospective analysis
of data from a single-centre cohort of 21 ITP pts(15 women,6
men)with a median age of 55 years (24-79) at the start of AVA ther-
apy. All pts were in the chronic phase of ITP. The median plt count
at baseline(BL) was 34000/μL(1000-146000/μL). Blood samples
were taken weekly during the first month of treatment and then at
variable intervals depending on the plt count. Data were collected
between August 2022 and April 2024.

Results. After 1 week of treatment, the median plt value was
89000/μL (1000-1000000/μL); the median time to reach a plt count
higher than BL was 7 days(5-21).3 pts (14%) never reached a plt
count>50000/μL.The starting dose of AVA was 20 mg/die. At 1
month, only 5 pts (24%) were on concomitant therapy. 16
pts(76%)switched from another TPO-RA to AVA for different rea-
sons:7(43%) loss of response, 3 (19%)no response(NR), 3(19%) pts
preference, 3 (19%)adverse events (AE). 9 pts(43%) received both
first generation TPO-RAs. After one month of treatment,we observed
no difference in terms of response(PLT>50000/μL)between pts with
less or more than 50 years(p=0.67)and in pts treated with >or≤3 pre-
vious lines(p=0.6); or between males and females(p=0.33).No dif-
ferences were observed even between pts with plt values more or
less than 15000/μL at the start of AVA(p=1)or more or less than
30000/μL at the start of AVA(p=0.38). Treatment was discontinued
in 8 pts(38%):6(28%)NR,1(5%)fluctuating plt values,1(5%)AE.3
pts(14%)had to be temporarily stopped because of thrombocytosis.
Currently 13 pts(62%)are on AVA with a median duration of therapy
of 314 days(30-621);median number of tablets/weekly taken is 4(2-
21).

Conclusions. In our analysis demonstrate the efficacy of AVA
with a durable response despite multiple previous treatments includ-
ing other TPO-RAs.Moreover,the efficacy is confirmed by the pos-
sibility to reduce the dose of the drug.
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PROGNOSTIC ROLE OF PLATELET-TO-LYMPHOCYTE RATIO
(PLR) IN IMMUNE THROMBOCYTOPENIA (ITP): A RETRO-
SPECTIVE, MONOCENTRIC STUDY

C.P. Schifone, E. Rinaldi, M.L. Di Noi, G. Guaragna, M.A. Urbano,
A. Spina, C. Spinosa, G. Mele, G. Quintana, F. Merchionne, 
A. Romano, A. Pasanisi, M.P. Solfrizzi, D. Pastore

Haematology and Transplant Unit, A. Perrino Hospital, Italy

Background. Immune thrombocytopenia (ITP) is an immune-
mediated acquired disease characterized by a repeatedly reduced
platelets (PLTs) count (PLTs<100000/mmc). ITP is distinguished
from secondary forms that are generally iatrogenic or related to an
underlying medical condition (e.g., autoimmune, infectious, or
haematological disease). PLR is an inflammatory biomarker studied
as a potential prognostic factor in cardiovascular, autoimmune dis-
ease and sepsis. Recent studies have investigated the association be-
tween platelets, lymphocytes count and ITP clinical characteristics.
Currently, guidelines standardize ITP diagnosis and treatment, but
they do not provide prognostic factors able to predict the disease
course.

Aims. To investigate the role of platelet to lymphocyte ratio
(PLR) as an ITP prognostic factor in a retrospective cohort of pa-
tients.

Figure 1. 

Methods. Our historical cohort enrols 32 newly identified ITP,
18 female and 14 male, median age 52,5 (range 22-82) diagnosed
from December 2009 to August 2022. We collect data of complete
blood cell count (CBC) and evaluate the PLR values at diagnosis.
According to national guidelines, we record CBC values during pa-
tient follow-up to describe treatment response and, particularly,
durable response and remission respectively at 6 and 12 months from
diagnosis. The study population was divided in two groups: Chronic
ITP (CI, ITP duration longer than 12 months; 22 patients 14 female
and 8 male) and ITP Remission (IR, 10 patients 4 female and 6 male)
composed by patients with a PLTs count greater than 100000/mmc
at 12 months from diagnosis. All patients receive at least corticos-
teroids, in the CI subgroup the median number of treatment’s lines
was 2 (range 1-3). The PLR and PLTs count values of these sub-
groups were analysed performing a Student t-test (statistically sig-
nificant p value <0.05).

Results. The IR group shows a PLR mean value of 10.3 (range
3-30), mean PLR in CI subgroup was 5.34 (range 0.43-14.67). The
statistical analysis demonstrates a significant difference between the

groups (p=0.037). The same comparison does not show a difference
between PLTs count: mean PLTs value was respectively 16667/mmc
and 10773/mmc in IR and CI group (p=0.11).

Conclusions. Our findings highlight the value of PLR as an ITP
prognostic factor. Further investigations are necessary to validate the
PLR role in clinical practice: to predict the course of disease and
guide treatment decisions.
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DARATUMUMAB FOR RAFRACTRY IMMUNE-MEDIATED
THROMBOTIC THROMBOCTOPENIC PURPURA: 
2 CASE REPORTS

G. De Luca1, P. Salutari1, F. Colasante1, G. Montanaro1, G. Albanese1,
M. Di Ianni1,2

1Ematology Unit, Department of Oncology and Hematology, Santo
Spirito Hospital; 2Department of Medicine and Sciences of Aging,
“G. d’Annunzio” University of Chieti-Pescara, Italy

Immune thrombotic thrombocytopenic purpura (iTTP) is a life
threatening condition resulting from severe ADAMTS13 (A13) de-
ficiency caused by antibody-mediated destruction. Despite current
acute treatments have improved outcomes, relapses remain common.
Rituximab (RTX) is the main treatment for relapsing/refractory iTTP,
but additional immunosuppressive therapy like mycophenolate, aza-
thioprine, bortezomib and anti-CD38 antibody daratumumab may be
necessary for normalizing A13 activity. Relapses are due to continued
production of anti-A13 antibodies (AbA13) by plasma blasts and
long-lived plasma cells expressing CD38, but not CD20. We present
2 cases of multirefractory iTTP. 

Table 1. 
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acute treatment. Relapses were treated with caplacizumab, RTX, im-
munosuppressants agents, bortezomib (Bor) and daratumumab
(Dara). Patient 1. A 54-year-old woman, first experienced iTTP in
2013, followed by several relapses treated with the addition of RTX.
Despite achieving clinical remission, severe A13 deficiency persisted
leading to treatment with multiple lines of immunosuppressive ther-
apy. Despite these efforts, normalization of A13 was not achieved
and high inhibitor titre persisted. Treatment with 2 cycles of Bor
yielded no response and subsequent treatment with 3 cycles of Dara
led to AbA13 reduction with persistent undetectable A13 activity.
One month post-Dara therapy, A13 activity was still 0%, with a re-
turn of high AbA13 titre (Table 1). Patient 2. A 24-year-old woman,
experienced 9 relapses since 2009, with severe neurological symp-
toms presenting from the 5th episode. Various treatments including
PE, steroids, RTX, caplacizumab and immunosuppressants agents
were administered. At the 8th relapse the patient was then treated
with Bor, achieving A13 normalization after the 1st cycle, but ob-
serving a new A13 relapse after the 2nd. The patient experienced the
9th clinical recurrence 1 month post-Bor therapy, then treated with
4 doses of Dara that led to A13 recovery. 3 months post-Dara therapy
A13 activity was again undetectable, necessitating plasma transfu-
sions (Table 1). 

In summary, Dara induced rapid but temporary AbA13 eradica-
tion in both patients, with A13 recovery observed only in one patient.
The optimal treatment strategy for RTX and immunosuppression re-
fractory iTTP remains unclear, but targeting inhibitor-producing
plasma cells with dara appears promising. Our experience shows that
some patients may have a rapid, but only transient response. Further
studies are needed to assess the long-term efficacy and safety of dara-
tumumab in iTTP patients
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REAL WORLD DATA ON THE IMPACT OF CAPLACIZUMAB IN
THE MANAGEMENT OF THROMBOTIC THROMBOCYTOPENIC
PURPURA

C. Cammarata1, M. G. Ingrasci’1, M. Mattana3, E. Scire’4, 
M. Ciaccio5, S. Siragusa1, M. Napolitano1,2

1Department of Health Promotion, Mother and Child Care, Internal
Medicine and Medical Specialties (PROMISE); 2Hospital “V.
Cervello”; 3Department of Precision Medicine in Medical, Surgical,
and Critical Care (Me. Pre. C. C. ); 4UO Medicina Trasfusionale,
AOUP “Paolo Giaccone”; 5UOC Medicina di Laboratorio, AOUP
“Paolo Giaccone”, Italy

Introduction. Caplacizumab (CPL) is a monoclonal antibody
approved for the treatment of acquired thrombotic thrombocytopenic
purpura (aTTP), both as first-line and subsequent lines of treatments.
This study aimed to evaluate the advantages of CPL with reference
to hospital length of stay and number of plasma exchanges (PEX)
needed in real life.

Patients and Methods. The study cohort comprises 13 patients
(6 males, 7 females, median age 42 years), treated for aTTP at our
department in the last ten years. Three were terated with CPL at di-
agnosis, 4 during relapse, and 6 were never treated with CPL as their
diagnosis was made before 2019. All patients were hospitalized at
diagnosis, and some required additional admissions. The aim of our
analysis was to compare patients who received CPL as first-line ther-

apy, in addition to PEX, with those who never received it or received
CPL in subsequent lines, in terms of relapses, evaluating the PEX
required to achieve an initial platelet count of at least 100*103/μL,
the PEX needed to achieve remission, and the duration of hospital
stay.

Results. The mean maximum length of hospital stay for patients
treated with CPL as first line was 17 (14-21) days, while for patients
treated in subsequent lines or not treated, it hospital stay lasted 21
(11-36) days. The mean number of PEX required to achieve remis-
sion at the last relapse for patients treated in the first line was 6 (4-
10), while for patients treated in subsequent lines or not treated, it
was 8 (4-21). The mean number of PEX required to achieve an initial
platelet count of at least 100*103/μL for patients treated in the first
line was 6 (4-10), while for patients treated in subsequent lines or
not treated, it was 7 (4-9).

Conclusions. The analysis, conducted at a Regional Reference
Center for the diagnosis and treatment of aTTP, confirms in a real
life setting a reduction in the number of PEX required to achieve
complete remission and duration of hospital stay after the availability
of CPL ,compared to the pre- CPL era, as well as a shorter hospital
stay when CPL is adopted as first-line therapy.
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SINGLE-CENTER RETROSPECTIVE DESCRIPTIVE STUDY
FOCUSING ON IMMUNOSUPPRESSIVE THERAPY IN 
THROMBOTIC THROMBOCYTOPENIC PURPURA

A. Frolli, J. Umurungi, P. Sivera, D. Cilloni

SCDU Ematologia, AO Ordine Mauriziano, Italy

Idiopathic thrombotic thrombocytopenic purpura (iTTP) is char-
acterized by decreased ADAMTS13 protein due to the presence of
autoantibodies. Initial therapy involves starting the plasma-exchange
procedure associated with caplacizumab as soon as possible. It’s nec-
essary, however, to achieve eradication of autoantibodies with im-
munosuppressive therapy. The most studied and used drugs for this
purpose are corticosteroids and rituximab. In most recents SIE guide-
lines the use of rituximab was limitated only in the relapse setting.

Objective. Retrospective descriptive study of the iTTP case se-
ries afferent to our Center focusing on immunosuppressive therapy
used at onset and relapse.

Results. 4 patients, all males, with a median age of 51 years were
enrolled from 2013 to 2023. All patients presented with thrombocy-
topenia (mean values 26000/mmc), anemia (mean values 9.87g/dl),
hemolysis parameters, leukocytosis with suppressed ADAMTS13
and presence of autoantibodies. All our patients were treated with
steroids at a dosage of 1mg/kg/day and received in combination rit-
uximab 375mg/mq for 4 weekly infusions obtaining complete re-
sponse. With a mean follow-up of 65 months, only 1 patient relapsed.
A first relapse without hemolysis but with reduction of ADAMTS13
occurred at 42 months after the last plasma-exchange and was treated
with steroids for three months and only two rituximab administra-
tions; the drug was discontinued for mixed type I and III immune-
mediated reaction. One year after the end of steroid therapy, the
patient had a clinical relapse with thrombocytopenia and hemolysis
with the need for caplacizumab and only 2 plasma-exchange proce-
dures. He was treated with prednisone 1mg/kg/day and obinu-
tuzumab 1000mg/ev weekly for 4 administrations, achieving
normalization of ADAMTS13 levels 20 days after the start of im-
munosuppressive therapy. The patient is now in follow-up and is
maintaining a complete response.

Conclusions. This retrospective analysis of our TTP case series
raises the question of how to treat patients who initially received rit-
uximab treatment in case of relapse. In our experience, retreatment
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with the same immunosuppressant has not resulted in long-term ben-
efit, with early relapse and risk of developing immune-mediated re-
actions. Obinutuzumab therapy appears to be a viable therapy in this
setting of patients, but data on its efficacy derived from case report
or cases series and it’s necessary more data and prospettic studies.
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SPLENIC EMBOLIZATION AS TREATMENT OF EVANS 
SYNDROME WITH MASSIVE SPLENOMEGALY

A. Cucca, A. Calvisi, M. Murineddu, L. Arru, A. Murgia, A. Galitzia,
L. Malloci, L. Deiana, S. Chiriu, A.D. Palmas

SC Ematologia, CTMO e Laboratorio Specialistico, Ospedale “San
Francesco”, ASL Nuoro, Italy

Here we present a case of a patient diagnosed with Evans syn-
drome who suffered for almost 40 years, since childhood, of immune
hemolytic anemia and thrombocytopenia. He was transferred to our
hospital with relapse or Evans Syndrome, with severe hemolytic ane-
mia (hemoglobin 3.4g/dl), in poor condition, unstable with low blood
pressure, hypoxia. He has been treated with 2 rounds of high-dose
immunoglobulins, steroid therapy and transfusion of incompatible
erythrocyte concentrates. After a few days therapy with 4 weekly
Rituximab, 375 mg/m2, was started, with slow and progressive nor-
malization of hemoglobin and platelets values. Considering the
severity of the last relapse and the possible fatal course of the disease,
it was proposed to proceed with interventional radiology and a se-
lective embolization of the splenic artery was carried out, leaving the
possibility of performing a splenectomy to a subsequent moment.
The following clinical course was characterized by the appearance
of a reversible post-embolization syndrome with several episodes of
transient abdominal pain. The patient has been in complete remission
for a year and a half with reduction of the spleen to normal volumes
and disappearance of the hemolytic and thrombocytopenic compo-
nent. After this period there was a recurrence of ITP for which re-
sumed steroid therapy in association with immunoglobulins and
subsequently therapy with eltrombopag. Clinical evaluation at this
time point showed absence of the autoimmune hemolytic component
and size of the spleen within normal range. This case report focus
the attention on the possibility of opting for an interventional proce-
dure such as selective embolization of the splenic artery in the con-
text of severe splenomegaly associated with autoimmune hemolytic
anemia and chronic ITP as an alternative to splenectomy. This pro-
cedure can be safely used also in other situations such as splenic lym-
phoma, chronic lymphocytic leukemia, myelofibrosis, leukemia
hairy cells, polycythemia vera, hereditary spherocytosis, idiopathic
hypersplenism and Felty syndrome, as well as in patients with hy-
persplenism and cytopenia induced by anticancer chemotherapy,
those ad high operational risk and those who refuse blood transfusion
(Jehovah’s Witnesses).
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INHERITED PLATELETS DISEASE AND ACQUIRED THROMBO-
CYTOPENIA MAY COEXIST: THE INTRIGUING HISTORY OF 
A THREE-YEAR-OLD CHILD

C. Cammarata1, M.G. Ingrasci’1, M. Mattana3, S. Siragusa1, 
M. Napolitano1,2

1Department of Health Promotion, Mother and Child Care, Internal
Medicine and Medical Specialties (PROMISE); 2Hospital “V.
Cervello”; 3Department of Precision Medicine in Medical, Surgical,
and Critical Care (Me. Pre. C. C. ).

Inherited platelet disorders, including platelet storage pool dis-
eases (SPDs) may lead to several bleeding symptoms, their severity
is often categorized based on their effects on either the surface re-
ceptors or internal structures of platelets. This rare condition, char-
acterized by defects in platelet granules, exhibits broad phenotypic
variability, ranging from mild bruising to severe hemorrhages. SPDs
diagnosis requires specialized analyses such as platelet aggregation
assays and genetic studies, it furthermore requires a multidisciplinary
approach for an accurate management. Our case report describes a
three-year-old child with recurrent episodes of profuse epistaxis and
thrombocytopenia. Initially diagnosed with immune thrombocytope-
nia, the patient’s condition worsened over time, leading to further in-
vestigations. Despite ruling out von Willebrand disease, subsequent
tests indicated a platelet function disorder. Genetic analysis ulti-
mately revealed mutations in ANKRD26, ITGA2B, and ITGB3
genes, confirming a diagnosis of “storage pool disease.” Treatment
options of SPDs include desmopressin, antifibrinolytic agents, and
platelet transfusions, tailored to individual needs. The discussion un-
derscores the diverse manifestations of SPD, emphasizing the im-
portance of thorough diagnostic assessments. Treatment strategies
aim to alleviate bleeding symptoms and mitigate associated risks,
with a strong focus on personalized care. Challenges in managing
SPD include missed diagnoses and the influence of genetic variations
on disease severity. Ultimately, early detection and individualized
therapies are essential for effectively managing SPD, underscoring
the ongoing need for research to enhance outcomes for affected in-
dividuals.
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THE DIGITAL PCR IS A SENSITIVE TOOL FOR THE DETECTION
OF KITD816V MUTATION IN MASTOCYTOSIS

S. Piras1, C. Zoncheddu1, M. Deidda2, G. Piras1, M. Monne1, 
A. Uras1, R. Asproni1, M.P. Barca2, A.D. Palmas1

1SC Ematologia, CTMO e Laboratorio Specialistico, Ospedale “San
Francesco”, ASL Nuoro; 2UOC Allergologia Immunologia Clinica,
P. O. Duilio Casula Monserrato, AOU Cagliari, Italy

Mastocytosis is a rare and heterogeneous disease characterized
by the abnormal accumulation of mast cells in various tissues, lead-
ing to a broad spectrum of symptoms from mild to severe. Activation
of the KIT receptor kinase due to mutations in c-KIT is associated
with mastocytosis. According to WHO classification, the presence
of the KITD816V mutation in the bone marrow and/or peripheral blood
is considered one of the minor criteria for diagnosing systemic mas-
tocytosis (SM). From a diagnostic perspective, highly sensitive mo-
lecular techniques capable of detecting mutations even when the mast
cell burden is low, as well as monitoring efficacy after tyrosine kinase
inhibitor treatments, are of significant importance. Aim is to evaluate
a plate-based digital PCR assay as a promising alternative to ASO-
qPCR for D816V mutation testing. A commercial dPCR assay for
the detection of KITD816V was used on the Absolute Q digital PCR
platform (ThermofisherTM), where all the necessary steps for dPCR
are performed on a single instrument. DNAs samples obtained from
59 peripheral blood of subjects with suspected mastocytosis were an-
alyzed, retrospectively. Ten DNAs from healthy donors were used
as negative controls. A patient sample with 40% D816V mutation-
positive KIT alleles detected by NGS was mixed in decreasing
amounts of wild-type DNA. Dilutions with different allele burdens
(from 40% to 0.006%) were tested to determine the limit of detection
(LoD). Regression analysis showed a high correlation between the
expected and detected ratios (R2=0.999). The LoD was determined
to be 0.01% mutated allele frequency (MAF). Assay accuracy was
assessed by testing 59 DNA samples with suspected or confirmed
mastocytosis (15 suspected, 5 MC, 2 MCAS,6 MIS,7 MS,24
MC+MS) that had previously been analyzed using ASO-qPCR.
Thirty out of 59 samples (51%) resulted mutated by both dPCR and
ASO-qPCR with MAFs from 0.09% to 31.5%. Concordance in mu-
tation detection and quantification was high, with only one discordant
sample (p=0.048). We demonstrated the utility of the Absolute Q dig-
ital PCR system as a sensitive and reliable tool for KITD816V detection.
Compared to ASO-qPCR, dPCR offers the advantages of allowing
quantification without the need for standard curve and simplifying
the laboratory workflow. Quantification of KITD816V allele burden de-
tection using digital PCR may help clinicians in diagnosis and mon-
itoring therapeutic responses in patients with SM.
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IN CHRONIC-PHASE CHRONIC MYELOID LEUKEMIA (CP-CML)
PATIENTS (PTS) IS A SECOND TREATMENT FREE REMISSION
(TFR2) ATTEMPT A FEASIBLE AND SAFE OPTION?

M. D’adda, V. Cancelli, A.M. Pelizzari, G. Soverini, S. Ferrari, 
N. Bianchetti, A. Peli, C. Bottelli, S. Terlizzi, I. Accarino, A. Tucci

S.C. Ematologia, ASST Spedali Civili di Brescia, Italy

The vast majority of pts with CML-CP who fail a 1st tyrosin ki-
nase inhibitors (TKIs) discontinuation re-achieve a deep molecular
response (DMR), but in literature few data are available about pts
who re-gain a durable DMR, after a 1st treatment free remission
(TRF1) failure, and attempt a 2nd TKIs stopping. To describe the re-
sults of TFR2 in CML-CP pts followed in our center, we evaluate all
consecutive pts with CML-CP diagnosis from 2000 to 2023. Pts with
at least a 2-years of sustained DMR (sDMR), after resuming TKIs
as a consequence of a 1st TKI failure discontinuation, attempting a
2nd TKIs withdrawn following a personal request or TKIs side ef-
fects, were here described.

Among 310 evaluated CML-CP pts, 121 reached a TFR1: mo-
lecular relapse (MR) was observed in 44 pts and 15/44, 10 female
and 5 male, experienced TFR2. At TFR2 median age was 62y, (range
34-84) and median time from CML diagnosis 10 y (range 7-17). At
their TFR1 attempt, median time to MR was 4 months (2-33); after
MR all 15 pts were re-introduced to TKI treatment and all of them
achieved a 2nd sDMR (sDMR2) with a median time of 2 months (1-
38). The median duration of sDMR2 before TFR2 was 62 months
(32-86), median time between TFR1 failure and TFR2 was 69
months (35-99). Before TFR2, 10/15 pts were receiving reduced TKI
dose (2 imatinib, 1 bosutinib, 4 nilotinib, 3 dasatinib) and 5/15 pts
were receiving full TKI dose (2 imatinib, 3 nilotinib). Median follow
up from 2nd TKI discontinuation was 11 months (3-43), in particular
only 3 pts have a follow up shorter than 6 months and 7 pts have a
follow up longer than 12 months. Eleven out of 15 (73%) pts remain
in TFR without therapy; 4 pts lost major molecular response, one
after 12 months and 3 pts within 3 months from 2nd TKIs discontin-
uation: the 4 relapsed pts resumed TKIs treatment, 2 pts re-gained
DMR quickly, within 4 months, and the other 2 are not yet evaluable
because they resumed therapy less than 1 month ago. No disease evo-
lution were observed in pts that experienced TFR2.

Our experience confirms that a 2nd TKI discontinuation in CML-
CP pts is a safe and feasible option in a real-life setting. The high
percentage of pts that remains in TFR after 2nd TKI discontinuation
should be confirmed with longer follow up. The duration of TKIs
treatment after TFR1 failure (longer than the one reported in other
series) could represent a favorable factor for a 2nd successful TRF.

Figure 1. 
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A SENSIBLE AND SPECIFIC AUTOMATED SYSTEM FOR THE
DETECTION OF DIFFERENT BCR:ABL1 REARRANGEMENTS 
IN PHILADELPHIA-POSITIVE LEUKEMIAS AT DIAGNOSIS

S. Stella1,2, C. Tomarchio1,2, M. Drago1,2, S.R. Vitale1,2, 
M. Massimino2,3, U. Markovic4, F. Stagno5, F. Di Raimondo3/4, 
L. Manzella1,2

1Department of Clinical and Experimental Medicine, University of
Catania; 2Center of Experimental Oncology and Hematology, A. O.
U. Policlinico “G. Rodolico-S. Marco”; 3Department of Surgery and
Medical-Surgical Specialties, University of Catania; 4Division of
Hematology, A. O. U. Policlinico “G. Rodolico-S. Marco”; 5Hema-
tology Section, A. O. U. Policlinico “G. Martino”, University of
Messina, Italy

The growing request for molecular detection of BCR::ABL1 fu-
sion transcripts in CML and ALL patients makes it mandatory to ex-
plore new laboratory tools, for detecting and discriminating the
different BCR::ABL1 rearrangements. The BCR-ABL Dx - ELITe
InGenius® System solution (ElitechGroup) performs RNA extrac-
tion, retrotranscription amplification and isoform discrimination in
an automated manner, and with its short time-to-result could answer
this need. Here we compared the new BCR-ABL Dx one-step RT-
PCR automated assay with our BIOMED-1 PCR routine homemade
assay in detecting different BCR::ABL1 rearrangements at diagnosis.
We first assessed the diagnostic performance using 100 mRNA sam-
ples from 106 peripheral mononucleated cells (PBMC) by QIASym-
phony. The mRNAs were tested in parallel with the BIOMED-1 PCR
technique and the One-step BCR-ABL Dx assay on the ELITe InGe-
nius® System. The BCR-ABL Dx kit showed good agreement in de-
tecting the p190, p210 and p230 isoforms (k=0.77; 95%IC0.68-0.88).
In a few samples (29%), the BCR-ABL Dx kit detected co-expressed
variants at a high Ct -(Ct>36). To standardise the result interpretation
according to ELN guidelines, we calculated a positivity cut-off at
Ct=35 by ROC curves (AUC 0.94; 95% IC=0.8-0.99; p<0.0001). Ap-
plying the cut-off, the agreement of the two detection methods was
excellent (AUC=1; 95%CI: 0.96-1) with 100% specificity and sen-
sitivity, and diagnostic accuracy higher than 96.3%. We then inves-
tigated the Elite InGenius® extraction and full-automated workflow.
The mRNA from 22 samples were isolated in parallel with ELITe
InGenius® using ELITe InGenius SP RNA extraction kit and the rou-
tine QIASymphony system, following the respective procedures. The
extracted mRNAs were evaluated in quality and tested to detect the
BCR::ABL1 transcripts by the homemade assay based on PCR tech-
nique and BCR-ABL Dx kit on InGenius®, respectively, from ex-
traction to interpretation of results. The quality of the RNA extracted
by the ELITe InGenius ® was good: mean concentration= 12.8
µg/sample, mean A260/280 =1.68, and A260/230 =1.46. The ELITe
InGenius ® results were 100% concordant in the isoform detection.
In conclusion, the BCR-ABL Dx is a highly sensitive new assay to
detect and discriminate all the BCR::ABL1 variants. It can be used
with the ELITe InGenius or QIAGEN extraction systems. In associ-
ation with ELITe InGenius full-automated workflow is a valid alter-
native to the gold standard qualitative BIOMED-1 PCR technique.

P110

TKI DOSE REDUCTION IN CML PATIENTS WITH A SUSTAINED
DEEP MOLECULAR RESPONSE. REAL LIFE MONOCENTRIC
EXPERIENCE

S. P. Pascale, A. Matturro, R. Nuccorini, S. Coluzzi, I. Chitarrelli, 
A. Amendola, M. Cimminiello, N. Filardi, D. Vertone, M.D. Caputo,
C. Scamuffa, L. Antonelli, A. Fiumarella, M. Pizzuti

UOC Ematologia, Azienda Ospedaliera Regionale San Carlo, Italy

Background.The introduction of the tyrosine kinase inhibitors
(TKI) has revolutionized the treatment of chronic myeloid leukemia
(CML) and most patients can live a near-normal life expectancy.
However, long-term TKI use is frequently accompanied by adverse
events,impact on quality-of-life (QoL), poor adherence, and high
treatment costs. Several clinical trials and real-world studies have
shown that 40–60% of patients with a sustained, stable deep molec-
ular response (DMR) can successfully discontinue TKI and achieve
treatment-free remission (TFR). However,it is worth noting that only
a proportion of patients can reach the threshold for TKI discontinu-
ation. Recently, TKI dose optimization is also being increasingly em-
phasized as an important part of individualized therapy.Several
studies have confirmed that low-dose TKI can effectively maintain
molecular response and also reported that dose reduction before dis-
continuation did not impact the attainment of TFR.

Methods. We conducted a monocentric,retrospective study on
the possibility of CML patients receiving lower than standard dose
TKI after at least 3 years of treatment and the achievement of major
molecular response.Clinical characteristics of patients were summa-
rized in Table 1. 

Table 1. Clinical characteristics of patients.

Results. 42 of 68 CML patients (62%) treated at the San Carlo Hos-
pital of Potenza experienced dose reduction,5 because of intolerable ad-
verse events,7 for pre-existing comorbidities and in 30 dose
modifications is used to prevent the toxicities of TKIs.After dose reduc-
tion, molecular response has been monitored every two months during
first year and then every 3 months.Molecular response was maintained
at median follow up of 21 months (3-84),therefore in none of them it
was necessary to return to the original dose.Molecular response was

 Dose reduction Original dose 
No 42 26 

Age, median (range) 62 (25-84) 44 (15-60) 
Male/Female 21/21 19/7 

Type of Tyrosine kinase inhibitors 
Imatinib 

Dasatinib 
Nilotinib 

Ponatinib 
Bosutinib 

 

 
24 (57) 
4 (9.5) 
8 (19) 
4 (9.5) 
2 (5) 

 
14 (54) 
3 (11) 
8 (31) 
1 (4) 
0 

Type of Molecular Response  
< MMR                                                                                                                                                              

DMR 
 

 
10 (31) 
32 (69) 

 
15 (58) 
11 (42) 

Duration of TKIs therapy, median 
(range, years) 

 
9 (3-25) 

 
7 (3-27) 

Daily dose of TKIs (%)   
Imatinib 

Dasatinib 
Nilotinib 

Ponatinib 
Bosutinib 

 
 

62.5 
57.5 
60 
41 
50 
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maintained even in 5 patients who experienced dose reduction once a
new MMR was achieved after loss of TFR.All patients appear to be
safely managed with low dose TKI, none of them had new toxicities.

Conclusions. Our retrospective study evaluated the outcome of
TKI dosage reduction,according clinical decision, in patients who
had achieved stable MMR after at least 3 years of treatment. The ob-
servation period is still short, so no definitive conclusions can be
drawn. However, it seems possible to confirm the indication, as
shown in the literature, on the possibility of using this strategy to
prevent or limit the toxicity of TKIs, when TFR is not possible and,
probably, even after the loss of the TFR.

P111

TIME TO TREATMENT FREE REMISSION (TFR) IS DIRECTLY
RELATED TO LONGITUDINAL DIAMETER OF THE SPLEEN AT
THE DIAGNOSIS IN PATIENTS WITH CHRONIC MYELOID 
LEUKEMIA (CML)

S. Caserta1, C. Alati2, I.D. Vincelli2, G. Tripepi3, R. Tripepi3,
B. Martino2, M. Martino2

1Hematology Unit, Department of Human Pathology in Adulthood
and Childhood “Gaetano Barresi”, University of Messina; 2Hema-
tology Unit, Grande Ospedale Metropolitano “Bianchi-Melacrino-
Morelli”; 3National Research Council of Italy

Chronic myeloid leukemia (CML) is a myeloproliferative neo-
plasm characterized by the presence of BCR-ABL1 protein, classi-
cally deriving from the 9;22 chromosomal translocation. Tyrosine
kinase inhibitors (TKIs) represent the standard of care since 2001,
when the Food and Drug Administration (FDA) approved imatinib.
Other drugs from the same family approved include nilotinib, dasa-
tinib and ponatinib, the last used from the second line therapy and
the only molecule for CML patients with ABL T315I mutation. Using
TKIs, the mortality is 1-2% per year, while the 10-year survival rate
is 80-90%. Patients achieving a molecular response 4.0 (MR4.0),
characterized by a 4-log reduction of BCR-ABL1 levels, are defined
as in deep molecular response (DMR). Basing on the recommenda-
tions of the National Comprehensive Cancer Network (NCCN), pa-
tients with a stable DMR for almost two years could discontinue the
TKI therapy, reaching the so-called Treatment-free remission (TFR).
There are not previous reports about the correlation of the longitudi-
nal diameter of the spleen at the diagnosis in patients with CML and
the time to the discontinuation of TKI therapy due to the attainment
of TFR. Basing on European LeukemiaNet (ELN) 2020 recommen-
dations for treating chronic myeloid leukemia, mandatory criteria for
the discontinuation of TKIs are the possibility to perform high quan-
titative Protein-Chain Reaction (PCR) test using the International
Scale (IS) with rapid turn-around of PCR test results, CML in first
chronic phase and the patient’s accordance to more frequent moni-
toring after stopping therapy, in detail once a month for the first six
months, then every two months for one year and finally every three
months. Since Sokal Score is based on age of the patient, spleen di-
mensions, blasts and platelet count, it is possible to have a high risk
just because there is the influence of the age. In order to overcome
this bias, we isolated a clinic parameter (longitudinal diameter of the
spleen) with the aim to make a correlation with the TFR achievement.
We evaluated 48 patients with CML, both males and females, treated
with TKIs and focused our attention on clinic parameters like white
blood cell (WBC) count and platelet count, lactate dehydrogenase
(LDH) and longitudinal diameter of the spleen at the onset of the dis-
ease: in detail, we used the multiple linear regression (MLR) as sta-
tistical method and noticed for the first time in scientific literature
that longitudinal diameter of the spleen measured in centimetres from
the costal arch at the time 0 (at the diagnosis) is directly proportional
to the time needed to achieve the TFR in patients with CML. Obvi-

ously, the numerousness of the examined sample does not allow us
to state with certainty a statistical significative correlation between
the above parameters (longitudinal diameter of the spleen and time
needed to achieve the TFR), therefore further studies that take into
consideration a greater number of patients are fundamental.
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DEEP MOLECULAR RESPONSE RATE IN CHRONIC PHASE
CHRONIC MYELOID LEUKEMIA. ELIGIBILITY TO DISCONTI-
NUATION RELATED TO TIME TO RESPONSE AND DIFFERENT
FRONTLINE TKI: THE LABNET CML NATIONAL NETWORK

M. Breccia1, R. Cucci2, G. Marsili2, F. Castagnetti3, S. Galimberti4,
B. Izzo5, F. Sorà6, S. Soverini3, M. Messina2, A. Piciocchi2, M. Boni-
facio7, D. Cilloni8, A. Iurlo9, G. Martinelli10, G. Rosti10, F. Stagno11,
P. Fazi2, M. Vignetti2, F. Pane5

1Dipartimento di Medicina Traslazionale e di Precisione, Università
Sapienza; 2GIMEMA data center; 3Istituto Seragnoli, Università di
Bologna; 4Università di Pisa; 5Università Federico II; 6Università
Cattolica; 7Università di Verona; 8Università di Torino; 9Policlinico
di Milano; 10Istituto Amadori; 11Università di Messina, Italy

The outcome of patients affected by chronic myeloid leukemia
(CML) has drastically changed after the introduction of specific ty-
rosine kinase inhibitors (TKIs). In the last decade, TKIs improved
the overall survival (OS) and patients who achieved a deep and sus-
tained deep molecular response (DMR, defined as stable MR4 and
MR4.5) may attempt therapy discontinuation, namely treatment-free
remission (TFR). In our analysis, we report the differences in eligi-
bility criteria due to time of response and different TKI used as front-
line treatment analyzed in a large cohort of CP-CML patients. Data
were exported by LabNet CML, a network founded by GIMEMA in
2014, with an unconditional grant from Novartis. The network stan-
dardized and harmonized the molecular methodology among …lab-
oratories distributed all over Italy for the diagnosis and molecular
residual disease (MRD) monitoring. To participate in the network,
laboratories fulfilled quality controls and regularly undergo standard-
ization procedures. The connection between the hematology centers
and laboratories is managed by a web-based GDPR compliant plat-
form. Out of 1777 patients analyzed, 774 had all evaluable timepoint
(3, 6, and 12 months). At 3 months, 40 patients obtained ≥MR4: of
them 14 (3.6%) with imatinib, 8 (5.8%) with dasatinib, and 18 (7.4%)
with nilotinib (p=0.093). At 6 months, 146 patients achieved ≥MR4:
42 (11%) with imatinib, 38 (28%) with dasatinib, and 66 (27%) with
nilotinib (p<0.001). At 12 months, 231 patients achieved a DMR: 85
(22%) with imatinib, 55 (40%) with dasatinib and 91 (38%) with
nilotinib (p<0.001). Achieving at least ≥MR2 at 3 months, was pre-
dictive of a DMR at any timepoint of observation with any frontline
TKI: with imatinib 67% vs 30% of patients with <MR2, with dasa-
tinib 66% vs 28% of patients with <MR2 and similar results reported
with nilotinib 75% vs 30% of patients with<MR2 at 3 months
(p<0.001). At the same time point, as already reported, achieving at
least ≥MR3 is even more predictive of a DMR at any timepoint: 89%
vs 38% of patients with <MR3 with imatinib (p<0.001), 84% vs 40%
of patients with <MR3 with nilotinib (p<0.001), and 89% vs 49% of
patients with <MR3 with dasatinib (p<0.001). Of 908 patients who
reached a DMR, 461 (51%) lost it: the loss of response after >2 years
was significant for patients who at 3 months had ≥MR2 (18% vs
9.9% of pts with <MR2, p=0.038). No differences were revealed in
patients who maintained a DMR and were considered eligible for
TFR considering the different type of TKIs: 106 (27%) with imatinib,
49 (26%) with dasatinib, and 105 (32%) with nilotinib. In a large co-
hort of CML patients analyzed, reaching ≥MR2 and an MR3 at 3
months it seems predictive of a DMR at any time point. Considering
the pre-requisite for a discontinuation with a sustained DMR only a
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minority of patients can be eligible for the discontinuation, regardless
the frontline treatment received. The results suggested that in order
to improve the rate of TFR, new treatment options or investigational
approaches should be applied.
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HOW MANY PATIENTS CAN BE RESCUED FROM IMATINIB TO
A SECOND GENERATION TKI TO INCREASE THE DEPTH OF
MOLECULAR RESPONSE? THE EXPERIENCE OF GIMEMA
LABNET CML NATIONAL NETWORK

M. Breccia1, R. Cucci2, G. Marsili2, F. Castagnetti3, S. Galimberti4,
B. Izzo5, F. Sorà6, S. Soverini3, M. Messina2, A. Piciocchi2, 
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1Sapienza Università; 2Gimema; 3Istituto Seragnoli; 4Università di
Pisa; 5Università Federico II; 6Università Cattolica; 7Università
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Amadori; 11Università Messina, Italy

Imatinib can induce long-term favorable outcome, but about 25-
30% of patients require a switch to another line of therapy for resist-
ance and/or intolerance. In sponsored trials, a second-generation
tyrosine kinase inhibitor (TKI) can rescue about 45-50% of patients
who failed frontline imatinib. What about the real-life evidence? In
our analysis we report a large cohort of patients initially treated with
imatinib who changed after the occurrence of resistance and/or in-
tolerance and analyzed the kinetic of molecular responses. Data were
extracted from LabNet CML database, a network of hematology cen-
ters and reference laboratories founded by GIMEMA, with an un-
conditional grant from Novartis. The network currently includes 51
laboratories and 120 hematology centers distributed all over Italy
and it provides a standardized and harmonized evaluation of diag-
nosis and molecular residual disease (MRD). For the current project,
668 patients were evaluable. Patients’ median age was 54 (IQR 41-
65); 59% were male and 41% female. Patients were registered from
2008. Out of 668, 313 initially treated with imatinib were switched
to dasatinib after a median time of 25 months. The MR3 rate with
imatinib (17%) became 21% with dasatinib, but the percentage of
patients with a deep molecular response (DMR, MR4 to MR5) im-
proved from 16.2% to 49% (p<0.001) after a median follow-up of
43 months. With nilotinib second line, 316 patients were evaluable:
MR3 rate remained stable after switching from imatinib to nilotinib
(25%), whereas the DMR rate improved from 20.7% to 55%
(p<0.001) after a median follow-up of 54 months. Thirty-nine pa-
tients were switched to bosutinib: the MR3 rate improved from 28%
to 33%, whereas the DMR rate change from 12.9% to 41.1%
(p=0.01) after a median follow-up of 28 months. At the last follow-
up, in the whole cohort, 22% of patients obtained an advantage
switching from imatinib to a second generation TKIs. A limitation
of this analysis is the lack of information (not collected in the data-
base) regarding baseline characteristics of the patients and the reason
of switch. In sponsored trials, about 30% of patients were rescued
with a switch from imatinib to nilotinib and all were initially in com-
plete cytogenetic response (CCyR). In our analysis, 61% of patients
treated with imatinib were not in CCyR at the time of switch, and
this percentage decreased to 25% after the switch. The percentage of
those with an optimal response increased from 39% to 75%; of note,
51% obtained a DMR. In conclusion, in the real-life a switch from
imatinib to a second generation TKIs in case of failure can rescue
about 35% of patients, as already reported in sponsored trials. Indeed,
a switch in patients already in optimal response can deepen the mo-
lecular response, increasing the rate of eligible patients for a possible
discontinuation.

Allogenic and autologous transplant
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COMPARISON BETWEEN GVHD PROPHYLAXIS WITH THREE
VERSUS FIVE DRUGS COMBINATION IN AML PATIENTS 
UNDERGOING ALLOGENEIC TRANSPLANT FROM HLA 
MISMATCHED UNRELATED OR HAPLOIDENTICAL RELATED
DONOR

A. Picardi1,6, S. Santarone2, M. Martino3, G. De Angelis4, M. Pedata1,
S. Leone1, A. Natale2, B. Mariotti4, B. Loteta3, S. Marotta1, 
D. Vaddinelli2, M. Celentano1, G. Ciangola4, M.C. Micò3, W. Arcese5,
R. Cerretti6

1UOSC Ematologia con Trapianto CSE, AORN A. Cardarelli;
2Hematology Unit, Department of Oncology and Hematology
Pescara Hospital; 3Stem Cell Transplantation and Cellular Thera-
pies Unit (CTMO), Department of Hemato-Oncology and Radiother-
apy, Grande Ospedale Metropolitano “Bianchi-Melacrino-Morelli”;
4Fondazione Policlinico Tor Vergata; 5Fondazione Policlinico Uni-
versitario Campus Biomedico; 6Department of Biomedicine and Pre-
vention of Tor Vergata University, Italy

Allogeneic hematopoietic stem cell transplantation (Allo-HSCT)
is the only curative option for high risk hematological malignancies,
but the onset of acute and chronic GVHD remains the major obstacle
to long terms benefits. Currently, in the setting of mismatched
donors, a comparison between GVHD prophylaxis with 5 drugs
(CSA, MTX, MMF, ATG, and Basiliximab) and the Baltimore like
protocol (CSA, MMF and PT-CY, 3 drugs combination) is still undis-
covered. Here we retrospectively evaluate the impact of these 2 dif-
ferent GVHD prophylaxis strategies on the engraftment and GVHD
incidence in AML patients transplanted from a mismatched unrelated
or haploidentical related donor. 

Figure 1. 
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Data were collected from January 2019 to date at AORN Car-
darelli, Tor Vergata University, Ospedale Civile in Pescara, Ospedale
Metropolitano in Reggio Calabria. Inclusion Criteria were: adult age,
AML diagnosis, Complete Remission at transplant, Thiotepa, Busil-
vex and Fludarabine conditioning regimen, 7/8 HLA mismatched
from unrelated or haploidentical related donor, GVHD prophylaxis
according to 5 (group A) or 3 drugs (group B) combination. 88 pa-
tients were included: 51 and 37 in group A and in group B, respec-
tively. The two patient series do not showed any significant
differences in clinical characteristics, except for the stem cell source
that was G-CSF priming BM in 93% of Group A and PB in 70% of
Group B (p<0.001). The cumulative incidence of neutrophil engraft-
ment was 97% with a median of 19 days (group A=13-31; group
B=13-46) in both series (p=0.1). Acute and chronic GVHD occur-
rence were 37% and 27% in the Group A and 13% and 13% in the
Group B (respectively, p=0.025 and P=0.08). With a median follow
up of 28.47 months (0.7-57) in the group A and 14.43 (0.5-46.46) in
the group B, the 100days and 1-year Non Relapse Mortality (NRM)
were 8% and 19.8% versus 5% and 8.1% (respectively, p= 0.69 and
p=0.18). OS and Relapse Incidence were 65% and 20% in the group
A and 76% and 16% in the group B (respectively p=0.5 and p=0.68).
In summary, these preliminary data on homogenous AML patients
transplanted from HLA mismatched donor receiving TBF as condi-
tioning regimen shows that both GVHD prophylaxis schedules are
effective in terms of incidence and timing of PMN engraftment. Al-
though no significative impact on 100days, 1year-NRM and OS, the
3 drugs combination seems more protective against aGVHD occur-
rence. However, an in depth-extension of the analysis is in progress.
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REDUCED INTENSITY TREOSULFAN-BASED CONDITIONING
REGIMEN IN ACUTE MYELOID LEUKEMIA AND MYELODI-
SPLASTIC SYNDROME: COMPARISON BETWEEN TREOSUL-
FAN-FLUDARABINE VS THIOTEPA-TREOSULFAN-
FLUDARABINE IN A SINGLE CENTER COHORT

G. Facchin1, M. Ballerini1,2, R. Plos1,2, C. Callegari1,2, M. Fanin1,2,
M.L. Battista1, L. Tosoni1,2, A. Geromin1, R. Fanin1,2, F. Patriarca1,2

1Division of Hematology and Stem Cell Transplantation ASUFC;
2Department of Medicine (DMED) University of Udine, Italy

Background. Reduced intensity Treosulfan-based conditioning
regimen represents the standard of care in elderly and unfit patients
(pts) affected by Acute Myleoid Leukemia (AML) or Myelodisplastic
Syndrome (MDS) undergoing allogeneic hematopoietic transplant
(HSCT). Intensification via Thiotepa addition to Treosulfan-Fludar-
bine (Treo-Flu) combination might be useful in case of active disease
at HSCT.

Methods. A total of 53 (47AML, 6MDS) pts underwent HSCT
harnessing Treosulfan (30g/m2)-based conditioning from January
2020 to December 2023 at Hematology Division of Udine. Thiotepa
(5 mg/kg) was added to Treosulfan-Fludarbine (Treo-Flu) combina-
tion by clinical decision based on fitness, age and disease status at
HSCT. OS and PFS were calculated from HSCT to death/disease pro-
gression and last contact, respectively.

Results. At HSCT, median age was 67(43-76) years (yrs),
29(54%) pts had HCT-CI>2, 41(77%) pts were in complete response
(CR), 14(26%) in molecular response (MR). HSCT was performed
from matched unrelated donor in 28(53%), haploidentical donor in
18(34%), and matched related donor in 7(13%) pts. Graft source was
peripheral blood in all cases and 29(55%) pts received ATG as
GVHD prophylaxis. All pts engrafted and acute GVHD grade 2-4
was observed in 24 (45%) pts. Overall, post-HSCT median follow
up was 14 (0-56) months, with 2-yrs PFS of 44%(31-62) and 2-yrs
OS of 60% (46-79). Conditioning regimen was Treo-Flu in 35(66%)

pts and Treosulfan-fludarabine-thiotepa (TTF) in 18(34%) pts. Non-
CR rate was higher in TTF group, compared to Treo-Flu (45%vs11%,
p= 0,007). Besides, MR rate was higher in Treo-Flu group than TTF
group (46% vs 6%, p=0.006). Other characteristics were similar be-
tween two groups. As shown in Figure 1, no difference between Treo-
Flu and TTF was noted in neither in 2-yrs PFS (43%vs50%,
p=0,936), nor in 2-yrs OS (62%vs62%, p=0,831). Moreover,
aGVHD grade 2-4 rates (51%vs33%, p=0,210), NRM rates
(17%vs17%, p=0,965), relapse rates (34%vs22%, p=0,365) were
similar in Treo-Flu and TTF groups, respectively.

Conclusions. This study showed Tresulfan-based regimens use
in elderly and unfit pts is safe and effective. Indeed, no differences
between Treo-Flu and TTF was noted in terms of NRM, OS and PFS
despite a higher proportion of non-CR pts at HSCT was noted in the
TTF group. Low-dose Thiotepa addition is feasible and could be use-
ful in elderly pts with active disease at HSCT even if larger prospec-
tive studies are needed to confirm this data.

Figure 1. 
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EXTRACORPORAL PHOTOPHERESIS (ECP) IN STEROID 
REFRACTORY CHRONIC GRAFT-VERSUS-HOST DISEASE
(CGVHD): A MONOCENTRIC EXPERIENCE

I. Pansini1*, R. Maggi1*, L. Di Marino1*, S. Giammarco2, 
E. Metafuni2, E. Galli2, M.A. Limongiello2, C. G. Valentini2, 
F. Sorà1,2, N. Piccirillo1,2, L. Teofili1,2, S. Sica1,2 P. Chiusolo1,2, * These
Authors Contributed Equally

1Università Cattolica del Sacro Cuore, Sezione di Ematologia, Di-
partimento di Scienze Radiologiche ed Ematologiche; 2Fondazione
Policlinico Universitario A. Gemelli IRCCS, Dipartimento di Scienze
di Laboratorio ed Ematologiche, Italy

Background. The most important late complication after allo-
geneic hematopoietic stem cell transplantation is chronic graft-ver-
sus-host disease (cGVHD); its incidence is 50% and mortality is
approximately 25%. First-line treatment depends on the grade of
cGVHD, mild or moderate/severe, and varies from topical to sys-
temic steroids. Extracorporeal photopheresis (ECP) plays a role from
second line in steroid refractory patients.

Aim and Methods. The aim of our study is to assess the efficacy
and safety of ECP in refractory patients. We evaluate between January
2016 and April 2023, 59 patients who developed steroid-refractory
cGVHD and received ECP from the second-line treatment. Before
starting ECP, 31 patients presented with moderate cGvHD, 28 with se-
vere cGvHD. Among them 37 had an oset as acute GVHD. The pa-
tients underwent 2 consecutive treatments every 15 days as an
induction phase and then 2 treatments per month. Response was eval-
uated as follows: CR (complete resolution with suspension of IS), PR
(partial resolution and/or tapering of immunosuppressive therapy (IS)),
SD (no response and no tapering) and PD (worsening of cGvHD).
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Results. Among 59 patients, we evaluated those who reached at
least one year of ECP treatment (n=46), at two different time-points:
at 6 months from the first ECP, 9% of patients achieved CR, 67%
PR, 15% SD and 9% experienced PD; at 1 year 28% achieved CR,
52% PR, 9% SD and 11% experienced PD. In addition, we evaluated
the responses obtained in all patients at the last ECP (median of ob-
servation 15.5 months, range 2-72) with 33 CR, 16 PR, 5 SD, 4 PD;
one patient discontinued treatment due to relapse after 15 months of
ECP. Among them, six patients experienced disease relapse after
stopping ECP for CR and died of progressive disease. All 4 patients
with PD died of cGvHD, 2 of the 5 patients with stable disease died
of cGvHD. At the last ECP, 68% of the patients had interrupted IS.
Comparing overall response (CR + PR), no statistically significant
difference was observed at 6-month and 12-month. However, we ob-
served a statistically significant difference (p=0.02) when comparing
CR at the two time points.

Discussion. In our experience, emerged ECP main role in im-
proving cGVHD grade and in leading to interruption of IS, reducing
the collateral effects associated with prologued IS. Additionally, in
patients who achieved an early response, a longer duration of treat-
ment seems to increase the depth of response.

Figure 1. 
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TOTAL BODY IRRADIATION-BASED MYELOABLATIVE CONDI-
TIONING FOR ACUTE LYMPHOBLASTIC LEUKEMIA PATIENTS
UNDERGOING ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION: IMPACT ON RELAPSE IN A SINGLE 
CENTER EXPERIENCE

M. Delia1, V.P. Gagliardi1, C. Contento2, D. Di Gennaro2, O. Battisti2,
C. Presicce2, I. Attolico1, P. Carluccio1, F. Albano1,2, P. Musto1,2

1Hematology and Stem Cell Transplantation Unit, Azienda Os-
pedaliero-Universitaria-Consorziale (AOUC) Policlinico di Bari;
2Department of Precision and Regenerative Medicine and Ionian
Area (DIMEPRE-J), “Aldo Moro” Bari University-School of Medi-
cine, Italy

Background. The total body irradiation (TBI)-based myeloab-
lative conditioning regimen in patients undergoing allogeneic
hematopoietic stem cell transplantation (allo-HSCT) is considered
the standard backbone in acute lymphoblastic leukaemia (ALL) pa-
tients. However, the TBI-driven efficiency benefit has been not
clearly demonstrated when allo-HSCT was performed in ALL-pa-
tients with diagnostic standard-risk features and in first complete re-
mission (CR1) using <12 Gy-TBI [Zhang H, et al. J Clin Oncol.
2023; 41(2):343-353]. It was also recently reported that 12Gy-TBI
was associated with better survival and lower relapse rate if com-
pared with busulfan-based conditioning regimen [Peters C, et al. J
Clin Oncol. 2021;39:295-307]. Therefore, in a real-world scenario,
we retrospectively collected data from allotransplanted ALL-patients
comparing those who performed a high dose (i.e. 12 Gy) TBI-based
allo-HSCT, so excluding a possible confounding TBI-dose variable,

with those who underwent a TBI-free myeloablative conditioning in
order to investigate the TBI impact on adult ALL allotransplanted
patients’ outcomes

Patients and methods. Data from all patients who underwent
myeloablative conditioning regimen allo-HSCT from November
2009 to April 2019 were retrospectively collected. All patients un-
derwent allo-HSCT in complete remission (CR, <0.1% by cytome-
try) Patients’ characteristics are detailed in Table 1.

Results. According to disease status (CR1 vs second and subse-
quent CR (CR>2)) at allotransplantation, the median OS was not
reached (NR) and 194 days (d) in CR1- and CR>2-allotransplants
(p=0.006), respectively. The 3-year cumulative incidence of relapse
(CIR) in TBI- and non-TBI-allotransplanted patients was 32% and
66% (HR=0.516), respectively. In particular, the subanalyses of the
effects of TBI on relapse-risk showed a 3-year-CIR rate of 12% and
48% in CR1- and CR>2-allotransplanted patients, respectively. Mul-
tivariate analysis of factors (age, CR1 vs CR>2, donor-type, TBI, cell
lineage, disease-risk) with impact on OS, relapse and TRM showed
that CR1 (HR=0.378; p=0.032) and TBI (HR=0.349; p=0.039) were
the variables impacting on OS and relapse, respectively.

Conclusions. TBI-based conditioning regimen was protective
against relapse both in CR1 and in CR>2-patients. Obviously, the
optimal results in terms of 5-year CIR rate in CR1 (12%, in TBI-
based allotransplants) should be cautiously considered bearing in
mind the retrospective nature of our study

Table 1. 
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Table 1. Patient characteristics    Conditionin regimen  
 Whole population 

n=50 
TBI-based 

 n=21 
Bu-based 

n=29 
p* 

Age years, median value, (range) 32 (17-64) 30 (18-53) 33 (17-64) 0.650 
Sex, n (%)       0.950 
Male 30 (60) 12 (57) 18 (62)   
Female 20 (40) 9 (43) 11 (38)   
Lineage, n (%)       0.937 
B-ALL 31 (62) 13 (62) 18 (62)   
T-ALL 15 (30) 6 (29) 9 (31)   
Mixed Phenotype 4 (8) 2 (9) 2 (7)   
Risk at diagnosis, n (%)       0.979 
Standard Risk 13 (26) 6 (28) 7 (24)   
High or very high Risk 37 (74) 15 (72) 22 (76)   
Ph, n (%)       0.893 
Positive 16 (32) 7 (33) 9 (31)   
Negative 34 (68) 14 (67) 20 (69)   
Therapy before HSCT, n (%)       0.984 
Chemotherapy 29 (58) 12 (57) 17 (59)   
Chemotherapy + immunotherapy# 5 (10) 2 (10) 3 (10)   
TKIs-based§  16 (32) 7 (33) 9 (31)   

Disease status at transplant, n (%)       0.908 
CR1 21 (42) 9 (43) 12 (41)   
CR2 18 (36) 8 (38) 10 (35)   
CR>2 11 (22) 4 (19) 7 (24)   
Donor HSCT, n (%)       0.045 
Matched Related 18 (36) 6 (29) 12 (41)   
Matched Unrelated 27(54) 15 (71) 12 (41)   
Haploidentical 5 (10) 0 (0) 5 (18)   
Graft source, n (%)       0.129 
BM 4 (8) 0 (0) 4 (14)   
PB 46 (92) 21 (100) 25 (86)   
GVHD prophylaxis, n (%)       0.066 
Csa + MTX 45 (90) 21 (100) 24 (82)   
PT-CY + MMF + CsA 5 (10) 0 (0) 5 (18)   
TBI indicates total body irradiation; ALL, acute lymphoblastic leukemia;  Ph,  Philadelphia chromosome ALL; Bu, busulfan; CR, complete remission; CR1, 
first CR; CR2, second CR; CR>2, third or subsequent CR; HSCT, hematopoietic stem cell transplantation; BM, bone marrow; PB, peripheral blood; 
GVHD, graft versus host disease; CsA, cyclosporine A; PT-CY, post-transplant cyclophosphamide; MTX,  methotrexate; MMF, mycophenolate mofetil; 
#blinatumomab and/or inotuzumab; §TKIs, Tyrosin kinase inhibitors; *The χ2-test (or Fisher exact test) was used to compare categoric variables and the 
Mann-Whitney U test for continuous variables. 
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BLINATUMOMAB IS AN EFFECTIVE AND LOW TOXICITY
BRIDGE TREATMENT TO HEMATOPOIETIC STEM CELL 
TRANSPLANTATION IN ACUTE LYMPHOBLASTIC LEUKEMIA
ASSOCIATED WITH SHWACHMAN- DIAMOND SYNDROME

F. Cacace1, G. Giagnuolo1, P. Stellato1, E. Rossitti2,3, V. Caprioli1, 
G. Pagano4, M. Ferrentino5, M.R. D’amico1, G. De Simone1, 
M.S. Sabbatino1, R. Parasole1, G. Menna1, F.P. Tambaro1

1UOC TCSE e TC, AOU Santobono- Pausilipon; 2Pediatria, Os-
pedale Civile San Rocco; 3Dipartimento di Medicina di precisione-
Scienze mediche cliniche e sperimentali, Università degli Studi della
Campania Vanvitelli; 4Scuola di specializzazione in Pediatria, Alma
Mater Studiorum- Università di Bologna; 5Scuola di specializzazione
in Ematologia, AOU Federico II, Italy

Background. Shwachman- Diamond Syndrome (SDS) is a rare
multisystem disease characterized by skeletal abnormalities, pancre-
atic exocrine insufficiency and bone marrow dysfunction. Patients
affected by SDS are at risk for severe cytopenia and predisposition
for myeloid malignancies.

Methods. We report our experience of a young girl diagnosed
with SDS who developed ALL at the age of 15-years.

Results. At the age of 14-months the patient was diagnosed with
SDS. Therefore, hematological follow up was performed in order to
exclude myelodysplastic/AML evolution and treatment for gastroen-
terological-nutritional complications was started. In September 2020,
the patient was diagnosed with B-Cell-ALL. She started treatment
with the dose reduced AIEOP-BFM ALL 2017 protocol, consisting
of vincristine and daunoblastin without asparaginase to avoid pan-
creatic toxicity. She received just day 8 dose of chemotherapy due
to prolonged cytopenia after only one vincristine and daunoblastin
administration. Therefore, chemotherapy was discontinued and Bli-
natumomab was administered for 2 cycles. A complete remission
(CR) with undetectable MRD was achieved and patient was consol-
idated with allogeneic SCT. The conditioning regimen consisted of
12 GY-TBI plus etoposide and GVHD prophylaxis consisted of Cy-
closporin A without short course MTX, omitted to reduce toxicities.
In September 2021, the patient had a molecular relapse demonstrated
by two consecutive bone marrow evaluation. She received treatment
with blinatumomab (1 cycle) and 4 DLI again achieving a CR. She
is currently in CR 34 months after SCT.

Conclusions. SDS is associated with predisposition to develop
MDS or AML. Children with SDS develop AML in 12-25% of cases,
while ALL rarely occurs. Only two cases of lymphoid malignancies
in patients with SDS have been described: 1 patient in 1978 with
ALL and a postmortem SDS diagnosis based on pancreatic histology
and 1 patient with primary mediastinal B cell lymphoma. The latter
was treated with the R-CHOP regimen and he was in remission at
last follow up 15 months after diagnosis. Our case is the third ever
described lymphoid malignancy in patients with SDS, and the only
case with ALL currently alive and in CR. Second ALL can be very
aggressive disease with poor prognosis. There is no experience in
the treatment of ALL in patients with SDS. The BFM inspired pro-
tocols showed the importance of the dose density and dose intensity
in the treatment of ALL. In order to achieve the CR, an ALL patient
should receive on time the entire treatment. These aspects repre-
sented the problems for the treatment of ALL in our “unique/rare”
case. She, in fact, could not receive asparaginase due to pancreatic
toxicity and she could not strictly adhere to the treatment schedule.
Besides, blinatumomab was the best treatment option for lower risk
for toxicity and is a well tolerable treatment with no
gastrointestinal/pancreatic side effects and low-grade hematological
toxicities (no prolonged neutropenia) that allowed the treatment ad-
ministration and adherence to treatment schedule and a bridge to

transplant. Allogeneic-SCT was performed to consolidate the CR
based on the consideration that our case was a secondary ALL and
because of high efficacy of combination therapy of blinatumomab
and SCT in pediatric ALL.

P119

A RAPID FLOW CYTOMETRY METHOD TO RAPIDLY 
DETERMINE THE STEM CELL CLONAL POTENCY IN FRESH
APHERESIS UNITS

A. Gatti1, V.B. Valli2, A. Aloni1, V. Speziale1, S. Agnoli2, A. Nozza2,
L. Pezzetti3, I. Cuppari1, A. Corso2

1Hematology Laboratory and Transfusion Center ASST Ovest Mi-
lanese-Ospedale Legnano; 2Department of Hematology ASST Ovest
Milanese-Ospedale Legnano; 3Tissue culture laboratory Ospedale
Niguarda, Italy

The clonal potency is the potential capacity of stem cells to dif-
ferentiate into different mature cell types. The clonal potency is usu-
ally measured by colony-forming unit (CFU) methods,. which
evaluates the number of Granulocyte–Monocyte progenitor colony
(CFU-GM) and Erythroid burst-forming units (BFU-E) in culture.
However, these assays are poorly standardized and require 14 days
to obtain the result. To rapidly determine the stem cell clonal potency,
a fast flow cytometric method based on the measurement of intra-
cellular phosphorylated STAT5 (pSTAT5) in CD34+ cells in response
to IL-3 stimulation was developed. Aim of this study was the com-
parison of the pSTAT5 assay with the CFU method in ten units of
fresh stem cell collections. Briefly, 25 µl of fresh stem cell apheresis
suspension was diluted in 85 µl of Iscove’s modified Dulbecco’s
Medium. For each sample two wells were used, one as the unstimu-
lated control, and the other one as the stimulated sample by adding
1 mL of 10 mg/mL IL-3. After an incubation for 20 min at 37°C and
5% CO2 the cells were fixed and permeabilized with 70% of
methanol and stained with anti-CD45-FITC/CD34-PE mix and anti-
STAT5 (pY694) Alexa Fluor 647 overnight at 4°C. The results were
expressed as the percentage of pSTAT5+CD34+CD45+ cells in the
IL-3-stimulated well. The stimulated cell quadrant was set according
to the unstimulated control sample. We obtained respectively a me-
dian of 46,7% of pSTAT5+CD34+CD45+ cells, 56,5 CFU-GM x104

Kg and 42,2 BFU-e x104 Kg. We didn’t find significantly differences
in potential capacity of stem cells evaluated by both methods in pa-
tients with multiple myeloma treated with DaraVTD (Daratumumab,
Bortezomib, Thalidomide, Dexamethasone), among 50% of cases,
versus VTD. We did not find significant differences in 4 patients
treated to plerixafor vs untreated patients. We did not find differences
of %pSTAT5+CD34+CD45+ cells in patients aged <55 years (42%)
vs patients aged >55 years (47.7%). The median CFU GM count in
patients aged <55 years was 69.42 x104 Kg vs 44.82 x104 Kg in pa-
tients aged >55 years (p-value n.s.). Our preliminary results indicate
that the pSTAT5 flow cytometric assay is complementary to the CFU
method. This innovative method is faster and more standardized than
the CFU method. The limitation of our preliminary study is the small
number of samples analyzed. Further studies including more cases
are necessary to confirm our data.
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GRAFT VERSUS HOST DISEASE PROPHYLAXIS WITH 
POST-TRANSPLANT CYCLOPHOSPHAMIDE VERSUS 
ANTI-THYMOCYTE GLOBULIN IN PATIENTS RECEIVING 
ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTA-
TION FROM HAPLOIDENTICAL AND MATCHED UNRELATED
DONORS: A REAL-LIFE REPORT

B. Serio1, G. Storti2, M. D’addona1,3, L. Santoro2, C. Frieri2, 
D. De Novellis1,3, L. Marano2, G. De Santis2, R. Guariglia1, 
I. Manfra2, E. Urciuoli2, S. Luponio1, S. Marotta2, D. Morini1, 
M. Rizzo1, F. Palmieri2, N. Cantore2, V. Giudice1,3, A.M. Risitano2,
C. Selleri1,3

1Hematology Unit, University Hospital “San Giovanni di Dio e
Ruggi d’Aragona”; 2Hematology Unit, Hospital “S. Giuseppe
Moscati”;3Department of Medicine, Surgery, and Dentistry, Univer-
sity of Salerno, Italy

Background. Post-transplant cyclophosphamide (PTCY) is
widely used as graft versus host disease (GvHD) prophylaxis in al-
logeneic hematopoietic stem cell transplant (HSCT) recipients, with
reported clinical benefits in matched unrelated donor (MUD) HSCT.
However, real-life data on clinical efficacy and safety of PTCY are
still poor.

Table 1.

Methods. In our real-life retrospective observational study, we
included a total of 40 consecutive adult patients who underwent hap-
loidentical or MUD HSCT and who received PTCY (n=24) or anti
thymocyte globulin (ATG, n=16) as GvHD prophylaxis at Hematol-
ogy Units from Salerno and Avellino, Italy, between 2009 and 2021.

Results. Patients received a diagnosis of acute myeloid leukemia
(AML) in 63% and 75%, acute lymphoblastic leukemia (ALL) in
21% and 25%, and multiple myeloma (MM) in 12% and 0% of cases

in PTCY and ATG arms, respectively. Patients who had PTCY more
frequently received bone marrow stem cells (54% vs. 25%; p=0.05),
and son/daughter or brother/sister were the most represented source
of donor (54%) (p=0.001). Incidence of acute (46% vs. 37%; p=0.72)
and chronic (42% vs. 31%; p=0.8) GvHD was similar between
groups, while graft failure rate was lower in the PTCY group (8%
vs. 19%; p=0.32). Time to engraftment was longer in the PTCY
group for neutrophils (20 vs. 16 days; p=0.01) and platelets (29 vs.
16 days; p=0.03) compared to ATG-treated patients. Furthermore,
relapse rate after transplantation was lower in the PTCY compared
to ATG arm (16% versus 50%; p=0.02). All-cause mortality was
lower (36% vs. 75%; p=0.02) and the 2-year overall survival was
slightly superior in patients who received PTCY (61% vs. 42%;
p=0.26).

Conclusions. We support the use of PTCY, even in a real-life set-
ting; however, the optimization of this protocol should be further in-
vestigated to better balance relapse prevention and GvHD
prophylaxis.
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THE PROGNOSTIC NUTRITIONAL INDEX (PNI) AT DIAGNOSIS
IS A PREDICTIVE MARKER OF POOR OUTCOME IN PATIENTS
WITH PRIMARY MYELOFIBROSIS: A MONOCENTRIC 
REAL-LIFE EXPERIENCE

E. Maria Elli1, V. Guglielmana1,2, S. Pierini1,2, S. Crippa1,2, 
C. Gambacorti-Passerini1,2, F. Cavalca1

1IRCCS San Gerardo dei Tintori, Hematology Division and Bone
Marrow Transplantation Unit; 2University of Milano Bicocca, Med-
icine and Surgery, Italy

Background. Primary Myelofibrosis (PMF) is a myeloprolifera-
tive neoplasm characterized by bone marrow fibrosis, cytopenias,
splenomegaly and constitutional symptoms. Laboratory biomarkers,
such as albumin (ALB) and absolute lymphocyte counts (ALC) can
provide information regarding the prognosis of PMF. The Prognostic
Nutritional Index (PNI) combines ALB and ALC data to provide in-
sight into patients (pts) inflammatory, nutritional, and immune status.

Aims. The aim of this study was to investigate the role of the
PNI as a predictor of outcome in pts with PMF, in term of overall
survival (OS) and thrombosis-free-survival (TFS).

Figure 1. 

Methods. A total of 93 pts, affected by PMF, followed in our
Center from 2004 to 2024, were retrospectively evaluated. PNI value
is obtained by adding the serum ALB level (g/L) to the ALC (*109/l)
multiplied by 0.005. Pts were dichotomized using the best threshold
of PNI identified by ROC analysis. TFS and OS were estimated using
Kaplan-Meier analysis; other analyses were conducted using com-
mon statistical methods.

Results. Overall, 93 pts were enrolled into this study; 49 (52.7%)
were male. The median age at diagnosis was 63.6 years (range 27.1-
79.9). Majority presented into prefibrotic phase (68.9%), according
to 2022 WHO classification. Features of pts were showed into 
Table 1. The median value of ALB levels at diagnosis was 43 g/l
(range 26-68), while the median value of ALC was 1940/uL (range
540-5730). No significant differences were reported at diagnosis be-
tween low (n=29) and high (n=63) PNI groups, except for a lower
white blood count and ALC (p=0.03 and p<0.01) in the low PNI
group. After a median follow-up of 6.9 (range 0.5-19.6) years, 29 pts
(31.2%) died. 10 pts (10.7%) had a disease progression into an ac-
celerated or blast (A/B) phase. Pts with low PNI at diagnosis had a
significant shorter OS compared to the other group (Figure 1,
p=0.04). In pts with PNI > 50, a lower number of thrombotic events

was observed (p=0.05), with a significant better TFS (p<0.01) com-
pared to low PNI group. No correlation between PNI value and trans-
formation in A/B phase was observed (p=0.7).

Conclusion. Our study firstly describes a potential predictive role
of PNI, a marker of nutritional and inflammatory status, for poor out-
come in PMF; in particular pts with a PNI value<50 at diagnosis
seem to have a significant worse survival and higher incidence of
thrombosis. Further studies on larger scale are needed to confirm
these data.
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DISEASE SPECIFIC AND NON SPECIFIC RISK FACTORS FOR
THROMBOSIS AT UNUSUAL SITES IN CHRONIC MYELOPROLI-
FERATIVE NEOPLASMS: ROLE OF JAK2V617F ALLELIC BUR-
DEN AND LEUKOCYTOSIS IN OUR MULTICENTRE
RETROSPECTIVE COHORT OF 66 CONSECUTIVE CASES

P. Ranalli1,2, E. Morsia3,4, S. Baldoni1, C. Cantò1, G. La Barba1, 
F. Saladino3,4, S. Rupoli4, M. Di Ianni1,2

1Hematology Unit, S. Spirito Hospital; 2Department of Medicine and
Aging Sciences, D’Annunzio University; 3Clinical and Molecular
Department, Polytechnic University of Marche; 4Hematology Unit,
University Hospital of the Marche, Italy

Background. Thrombosis at unusual sites represent understudied
illnesses with unique presentation, pathophysiology and often not
clear provoking factors. The occurrence of atypical venous throm-
bosis suggests itself a possible MPN, even in case of a normal blood
count and in absence of organomegaly. The detection of a
JAK2V617F allele burden at least equal to 50% has been shown to
be a risk factor for thrombosis. The direct link between leukocytosis
and thrombotic risk in MPN is still challenging. The role of other
risk factors needs to be better clarified. Aim: The aim of our multi-
centre retrospective study is to identify disease specific and non spe-
cific risk factors for thrombosis at unusual site in MPN. 

Methods. Our study included n 66 consecutive patients with
atypical venous thrombosis and previous or concomitant diagnosis
of MPN according to WHO 2008 and 2016 diagnostic criteria; all
cases of cerebral and splanchnic venous thrombosis (CVT and SVT)
were confirmed by imaging studies and treated according to current
guidelines. 

Results. In our cohort 43.9% of all patients were male, 56.06%
female (p:0.584). Most patients experienced SVT (77.3%), followed
by CVT (22.7%). MPN diagnosis were distributed as follows: 24.2%
of PV, 31.8% of ET, 31.8% of MF, and 12.1% of MPN-U. The most
prevalent driver mutation was JAK2V617F (85.9%), followed by
CALR type I and II (9.4%), and MPL 3.1%. At diagnosis of throm-
bosis median white blood cell count is 9.140/μL-1 and median ab-
solute neutrophil count (ANC) is 5.455 /μL-1. Median platelet count
is 359.000/μL-1. JAK2V617F allelic burden is available for 34 pa-
tients. Median JAK2 allelic burden is 25.6%. Among JAK2V617F
patients only 6/34 showed an allele burden superior to 50% (17.6%).
Thrombophilia conditions, detected in 57.1% of 49 patients studied,
the presence of traditional risk factors, detected in 33.3% of patients,
and previous thrombotic history, reported in 13.6%, do not signifi-
cantly affect the occurrence of thrombosis (p: 0.263, p: 0.193 and p:
0.801 respectively). 

Conclusions. Among disease specific associated prothrombotic
conditions median platelet count, total white blood count as well as
ANC appear within the normal range; just a minority of JAK2V617F
positive patients show an homozygous allelic burden; among non-
disease specific conditions sex, previous thrombosis, thrombophilia
and traditional risk factors for thrombosis do not affect the risk of
atypical venous thrombosis.
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RED CELLS DISTRIBUTION WIDTH (RDW) MAY PREDICT PROGNO-
SIS IN MYELOFIBROSIS PATIENTS TREATED WITH RUXOLITINIB

A. Laganà1, E. Scalzulli1, I. Carmosino1, M.L. Bisegna1, A. Costa2,
L. Torrieri1, M. Totaro1, M. Martelli1, M. Breccia1

1Hematology, Department of Translational and Precision Medicine,
Az. Policlinico Umberto I-Sapienza University; 2Hematology Unit,
Businco Hospital, Department of Medical Sciences and Public
Health, University of Cagliari, Italy

In myelofibrosis, fibrosis in the bone marrow and development
of extramedullary haematopoiesis may lead to the production of red
blood cells (RBC) of often bizarre shape, increasing variability in
RBC volume. The increased anisocytosis, measured in terms of red
cells distribution width (RDW) showed a negative prognostic role in
MF patients. In our retrospective single center analysis, we evaluated
182 patients diagnosed with DIPSS ≥ intermediate-1 risk PMF/SMF
treated with ruxolitinib (ruxo) from 2011 to 2024. At baseline before
ruxo start, the median RDW was 19.35% (IQR 18.0-21.7). A higher
baseline RDW was associated with higher DIPSS risk (p<0.001) and
overt-MF (p<0.001). A ROC analysis for survival found 20.5% as
an optimal cut-off RDW value to predict longer OS. Both baseline
RDW as a continuous value (lower values) and RDW<20.5% was
significantly associated with better spleen response (p<0.001 -
p<0.001). After a median follow up of 65.7 months, 74 patients died
(40,4%). Patients with a baseline RDW <20.5% vs ≥20.5% had a me-
dian overall survival OS of 84.2 months vs 34.6 months (p<0.001)
[HR 3.4 (95%CI 2.1-5.4)]. For patients with a baseline Hb≥10g/dl,
RDW <20.5% vs ≥20.5% had a median overall survival OS of 93.5
months vs 69.2 months (p=0.016) [HR 2.5 (95%CI 1.2-5.2)]. For pa-
tients with a baseline Hb<10g/dl, RDW <20.5% vs ≥20.5% had a
median overall survival OS of 61.8 months vs 27.8 months (p<0.001)
[HR 2.5 (95%CI 1.2-5.2)]. Therefore, patients with Hb≥10g/dl and
RDW≥20.5% had a comparable median OS to patients with
HB<10g/dl and RDW <20.5%. For patients with a baseline
DIPSS=Int-1, there was no difference median OS between RDW
<20.5% vs ≥20.5% (p=0.99) and for DIPSS=high, the median OS
difference between RDW <20.5% vs ≥20.5% did not reached the sta-
tistically significance (39.0 vs 25.9 months) (p=0.178). In patients
with a baseline DIPSS=Int-2, RDW <20.5% vs ≥20.5% had a median
overall survival OS of 79.0 months vs 29.8 months (p<0.001) [HR
5.8 (95%CI 2.8-12.0)]. In particular, DIPSS=int-2 patients with
RDW ≥20.5% presented a comparable median OS to patients with
DIPSS=high (29.8 vs 26.6 months). In the univariate and multivariate
analyses, both baseline RDW as a continuous value and
RDW≥20.5% were significantly associated with a shorter OS, along
with other known negative prognostic factors. Moreover, both base-
line RDW as a continuous value and RDW≥20.5% were associated
with higher RR6 risk (p<0.001-p<0.001).

Figure 1. 
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“SECONDARY” ESSENTIAL THROMBOCYTHEMIA 
OCCURRING IN NPM1-MUTATED AML DURING LONG-STAN-
DING COMPLETE REMISSION. A NEW DISEASE ENTITY
POTENTIALLY LINKED TO THE PRESENCE OF JAK2 V617F
MUTATION AT AML DIAGNOSIS

C. Giupponi1, E. Borlenghi1, L. Masina1, D. Bertoli2, C. Cattaneo1,
G. Rossi1, M. D’Adda1, B. De Marco1, A. Peli1, V. Cancelli1, 
A. Tucci1

1Hematology, ASST Spedali Civili of Brescia; 2Clinical Chemistry
Laboratory, Diagnostic Department, ASST Spedali Civili of Brescia,
Italy

NPM1-mutated Acute Myeloid Leukemia (AML) is a good prog-
nosis molecular subgroup, with a high rate of complete remission
and 5-y survival of 60%. With extended follow-up of NPM1 AML
in continuous remission, we observed the development of thrombo-
cytosis in 5 patients (pts). A diagnosis of Essential Thrombocythemia
(ET) was made in all pts. They represent 3.2% of the entire de novo
AML NPM1 population diagnosed at our Center from 2006 to 2023.
Their biological and clinical features both at de novo AML and at ET
diagnosis are showed in Table 1. At AML diagnosis, median age was
62 years (51-73), median WBC was 44.76x103/µl, median platelets
count was 223x103/µl (27-372) and median bone marrow blasts was
79%. All pts had a normal karyotype with NPM1-A mutation and
three had FLT3-ITD. 

Table 1. 

The genetic landscape was analyzed by NGS in two pts, showing
in addition to NPM1 and FLT3-ITD, also JAK2 V617F and epige-
netic gene mutations (TET2, DNMT3A and IDH1). All pts were
treated with intensive chemotherapy (ICE cycle followed by high
dose AraC) plus midostaurin in one. Complete remission was
achieved in all pts. None underwent allo-SCT in first complete re-
mission. With a median follow-up of 117 months, no relapses were
observed, and four pts were alive. Median survival was 125 months
(30-214) and median time to ET onset from AML was 42 months
(14-155). At ET diagnosis, median age was 65 years (52-78), median
WBC was 6.2*103/µl and median platelets count was 687x103/µl
(537-717). All pts had JAK2 V617F mutation, with a median VAF
of 19.8% (5.09-34.46). No splenomegaly and no major thrombotic
or hemorrhagic events were recorded. Treatment included aspirin in
5 and hydroxyurea in 4 pts. The overall prognosis of “secondary” ET
seems good with no evolution to myelofibrosis or AML. The patho-
genetic significance of JAK2 mutation at NPM1-AML diagnosis in
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the subsequent development of ET needs to be further confirmed by
ongoing analyses of the mutational landscape of all five patients. The
investigation of co-mutations to AML and ET diagnosis could help
to define mutational trajectories, allowing to understand the devel-
opment of AML followed by ET in this subgroup of interesting pa-
tients.
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RUXOLITINIB TREATMENT IN MYELOFIBROSIS IN THE LAST
10 YEARS: A SINGLE CENTER EXPERIENCE: HIGH EFFICACY
AND SAFETY

V. Cancelli, M. D’ Adda, A.M. Pelizzari, G. Soverini, S. Ferrari,
I. Accarino, A. Peli, C. Bottelli, Bianchetti N, S. Terlizzi, A. Tucci

ASST Spedali Civili, S. C. Ematologia, Italy

Background. Myelofibrosis (MF) is a chronic myeloproliferative
neoplasm with constitutive activation of the Janus kinase (JAK) .
Ruxolitinib, an oral JAK1 and JAK2 inhibitor, showed efficacy in
reduction of spleen volume, total symptoms score and lower risk of
mortality compared to placebo. Aim of this study was to describe the
efficacy of ruxolitinib treatment in a single center retrospective ex-
perience and its safety.

Methods. We evaluate characteristics and outcome of all con-
secutive patients (pts) diagnosed with MF, including primary (PMF),
post polycythemia vera (post-PV MF) and post essential thrombo-
cytemia (post-ET MF), treated with ruxolitinib in our center from
January 2013 to December 2023.

Figure 1. 

Results. We observed 145 patients (pts) with MF and 56 (39%)
were treated with ruxolitinib. Median age was 65 yo (range 26-85),
M/F ratio was 32/24, 29 (39%) had PMF, 8 (14%) post-PV and 19
(34%) post-ET MF. DIPSS at diagnosis was int/high risk for 57% of
patients. Splenomegaly was observed in 93% of pts and systemic
symptoms in 43% at diagnosis. JAK2 mutation was positive in 39
pts (70%), CALR in 10 pts (18%), MPL in 4 (7%) and 3 patients
were triple negative. Forty-two pts (75%) showed a reduction of al-
most 50% in spleen volume from baseline and 34 pts (61%) are alive
with a median follow up of 62 months (range 3-277), 22 pts of 56
(39%) are still on ruxolitinib therapy with a median duration of 19
months. Median survival was 92 months (not reached in DIPSS low
and Int-1) (v. Figure 1). Nine pts (16%) underwent an allogenic bone
marrow transplantation. The rate of discontinuation was low (14%),
mainly due to disease progression. Twelve pts (21%) experienced a
second cancer during follow up, including 7 non-melanoma skin can-
cer (NMSC). Notably, 5 of this 7 pts had been previously treated with
hydroxyurea for almost 5 years.

Conclusions. This retrospective study confirms the efficacy of
ruxolitinib use in these setting, including spleen reduction and OS
benefits. Our data confirm the need to consider regular skin cancer

monitoring in pts treated with ruxolitinib, in particular if previously
exposed to hydroxyurea. The outcome remains poor for high-risk
DIPSS pts. Future directions will be probably based on optimizing
therapeutic strategies, including ruxolitinib use as earlier as possible,
dose-adjusting or combination with other agents.

Keywords: myelofibrosis, ruxolitinib, second neoplasm
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CARDIOVASCULAR RISK IN PATIENTS WITH POLYCYTHEMIA
VERA AND ESSENTIAL THROMBOCYTHEMIA: FOCUS ON THE
POTENTIAL ROLE OF LIPOPROTEIN(A)

A. Di Giovanni1, A.M. Gori2, A. Rogolino2, R. Riccioni1, 
E. Capochiani1, D. Prisco2, R. Marcucci2

1Hematology Unit, Azienda USL Toscana NordOvest; 2Department
of Experimental and Clinical Medicine, University of Florence, Italy

Background and Aims.Cardiovascular disease represents the
main cause of mortality in Polycythemia Vera (PV) and Essential
Thrombocythemia (TE) pts. The objectives of this study are to assess
the potential role of cardiovascular (CV) risk factors, including LDL
cholesterol (LDL-C) and Lipoprotein(a) [Lp(a)], in thrombotic
events; to evaluate if altered levels of Lp(a) may modify CV risk
stratification according to the European Society of Cardiology (ESC)
and to compare ESC CV stratification with prognostic stratifications
in use.

Methods.We analyzed 48 pts (16 PV and 32 TE), assessing
hematologic parameters and ESC CV risk, including LDL-C and
Lp(a). Lp(a) targets followed the Italian Atherosclerosis Society con-
sensus (pathological >125 nmol/L, intermediate 75-125 nmol/L).

Results. Lp(a) values above 75 nmol/L were present in 6.25% of
pts with PV and 3.1% of pts with moderate ESC CV risk. Thrombotic
events occurred in 8 PV pts (75% venous) and 14 TE pts (79% arte-
rial). Among pts with thrombotic events, Lp(a) levels were >75
nmol/L in 1 PV pt with acute coronary syndrome (ACS), in 1 TE pt
with ACS, in 1 TE pt with 3 coronary artery diseases, in 1 TE pt with
peripheral arterial disease (PAD), in 1 TE pt with stroke, and in 1 TE
pt with PAD and deep vein thrombosis. In PV and TE pts, arterial
hypertension was present in 66% and 37% of cases, diabetes mellitus
in 6.25% and 12.1%, dyslipidemia in 75% and 87.5% and smoking
habit in 25% and 15.6%, respectively. In pts cohorts with PV and
TE, 78.6% and 40.6% of pts, respectively, had more than one risk
factor, and within these two subgroups, 100% and 93% of the
recorded thrombotic events occurred, respectively. 31% and 15.6%
of PV and TE pts had LDL-C values at therapeutic goal. There was
incongruity between hematologic prognostic stratification and ESC
CV stratification in the case of 1 low-risk PV pt with moderate ESC
risk with Lp(a) 136 nmol/L and 2 pts respectively low and interme-
diate r-IPSET-t risk with high ESC risk with Lp(a) values of 123
nmol/L and 215 nmol/L.

Conclusions. Classic CV risk factors, though common and as-
sociated with thrombotic events, are inadequately identified and
managed. Prognostic scores should be integrated with ESC cardio-
vascular risk stratification to predict thrombotic risk more accurately.
Lp(a) testing should be considered as a baseline screening due to its
correlation with increased CV risk, potentially impacting ESC risk
classification and expected mortality.

Survival according to DIPSS
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MYDOSTAURIN PLUS AZACITIDINE FOR TREATMENT 
OF ADVANCED SYSTEMIC MASTOCYTOSIS ASSOCIATED TO
HAEMATOLOGICAL NEOPLASMS: A SINGLE CENTER 
EXPERIENCE

B. Esposito, M. Fazio, S. Stella, N.L. Parrinello, M. Consoli, 
L. Villari, F. Di Raimondo, A. Romano

AOU Policlinico G. Rodolico-S. Marco, Italy

Outcome of Systemic Mastocytosis Associated Hematologic
Neoplasm (SM-AHN) is dismal and primarily determined by the as-
sociated disorder. We have reviewed 15 SM-AHN cases diagnosed
and followed in our center. 3 patients received contemporary treat-
ment for the hematological disorder and SM based on midostaurine
(mido) and azacytidine (aza). Pt#1: 31-yrs female, affected by HES
(FIP1L1-PDGFR-α mut) and ASM (c-KIT D816V, VAF<0.1%), low
MARS score, TET-2 mutated, received up-front imatinib100mg/day
developing a secondary heparin-like coagulative disorder with life-
threatening retroperitoneal hemorrhage. 2ndline treatment was
started with Cladribine (7.8mg sc for 5 days) with improvement of
clinical symptoms. After one month, cytopenias, flushing and hy-
potension occurred. BM evaluation confirmed diagnosis of mast-cell
leukemia (c-KIT D816V VAF 40%), and a combination of mido 200
mg/die, aza75mg/m2 s.c. for 7 days, Venetoclax (200 mg/day for 14
days) was started. After initial clinical benefit, the pt developed
multi-resistant opportunistic pneumonia and died. Pt#2: 68-yrs male,
affected by ISM (c-KIT D816V, VAF<1%) and CNL (CSF3R wt) re-
ceived 1st line therapy with Hydroxyurea 1000mg/day. After 6 yrs,
at onset of ASM, c-KIT D816V VAF increased (50%) associated to
the of occurrence of RUNX-1-I342-K mutation (VAF:5%). A 2nd
line treatment was offered, consisting in 20 mg/m2 decitabine for 5
days/cycle, venetoclax 400mg/day and mido 200mg/day achieving
hematological improvement with persistence of mast cells in the BM.
During the 3rd cycle of treatment further progression in AML oc-
curred and HAM regimen was given as bridge to allo-transplant, but
death occurred for sepsis. Pt#3: 82-yrs unfit male, affected by ASM
(c-KIT D816V, VAF 10%), high MARS score, and high-risk MDS
(del7) received up-front mido 200 mg/day and aza 75mg/m2 s.c. for
7 days, venetoclax was postponed for unfitness. After first two
months of treatment, pt achieved blasts clearance in peripheral blood
with hematological improvement. Treatment was interrupted at
month 6 for pneumonia, with occurrence of progressive refractory
thrombocytopenia, until death for intracranial bleeding. SM-AHN
can require contemporary treatment of both hematological neo-
plasms. In real life, the combination of mido, aza and venetoclax is
feasible but not curative, leading to short-term responses. Further
studies are required to establish the clinical benefit of this combina-
tion as bridge-to-transplant strategy.
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ANEMIA IN PATIENTS WITH MYELOFIBROSIS: A SINGLE-CEN-
TRIC REAL-LIFE EXPERIENCE OF MOMELOTINIB FOR 
COMPASSIONATE USE

A. Duminuco, A. Nardo, F. Di Raimondo, G.A. Palumbo

Hematology with BMT Unit, A. O. U. Policlinico “G. Rodolico-San
Marco”, Italy

Background. Momelotinib (MMB) is a small oral molecule ef-
fective against symptoms and splenomegaly in myelofibrosis (MF).
In addition to targeting JAK, it has a significant inhibitory effect on
the ACVR1/ALK2 activation pathway, which plays an important role

in hematopoiesis and anemia, which regulates the expression of hep-
cidin, the master regulator of iron homeostasis. Based on SIMPLIFY-
1/-2 and MOMENTUM trials, it is the fourth JAKi FDA-approved,
indicated for MF anemic patients, where ruxolitinib (RUX) or other
JAKi are not very effective, considering the well-known cytopenic
side effects.

Aims. We report the first unicentric real-life data of MMB in pa-
tients treated through the compassionate use program in our experi-
ence. Data were collected at baseline and during follow-up, with a
data cut-off in April 2024 and a last time point at 6 months.

Figure 1A. Improvement in hemoglobin value, as described in text
(p<0.001).

Figure 1B. Reduction in symptom burden during MMB treatment (p<0.001).
TSS: total symptom score).

Results. 7 MF patients (6 primary MF, 1 secondary to ET;
DIPSS/MYSEC-PM: intermediate-2 in 5 cases, intermediate-1 in 2),
with a median age of 74 years [62-84], started MMB at a dosage of
200 mg daily after 134 median months from diagnosis [17-109]. 6
were previously exposed to RUX (for a median of 86 months), and
1 was treated with hydroxycarbamide. They all interrupted the prior
treatment for hematological side effects (anemia in 5, associated with
thrombocytopenia in 2). 3 patients were transfusion dependent (3
RBC units/months), and 3 splenomegalic. During the treatment, the
median Hb value improved from a median of 8.2 g/dL to 9, 9.4, and
9.3 g/dL (Figure  1A, p<0.001 through one-way ANOVA), and only
1 patient required 2 RBC units between baseline and 6 weeks. Spleen
size was reduced by about 40% in 2 cases. TSS was decreased in all
of them, from a baseline of 22 to 8 at 6 months (Figure  1B, p<0.001).
The most frequent non-hematological adverse events (57% of pa-
tients) were limited to grade 1 infections (2 urinary, 1 upper respira-
tory system), constipation, and myalgia, without any hematological
side effects. At the data cut-off, 100% of patients continued therapy
and achieved a median treatment time of 10 months.

Conclusion. MMB showed a favorable hematological response
with improved hemoglobin value, reducing (until suspending) trans-
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fusion support without noteworthy side effects, and associated with
an improvement in symptom burden, considering the possibility of
using JAKi at full dose. Further real-world analyses are required to
confirm the trial results and identify the patients who could benefit
from early MMB treatment.

P130

DASS: A NEW PROGNOSTIC SCORE FOR MYELOFIBROSIS
INCLUDING INFLAMMATION

I. Santo, G. Cantini, C. Baratè, F. Ricci, A. Votto, A. Brunetti, 
M.L. Del Giudice, G. Tancredi, M. Franciosa, S. Galimberti

UO Ematologia, Dipartimento di Medicina Clinica e Sperimentale,
Università di Pisa, Italy

Background. The role of inflammation in myelofibrosis (MF)
has emerged as an important pathogenetic and prognostic factor.

Aim. To set a new prognostic score by adding to DIPSS some
inflammatory parameters: PLT/Ly (PLR), N/Ly(NLR),
WBC/Ly(WLR); Ferritin/Ly(FLR), Ly/LDH(LLR), immuno-sys-
temic inflammation index SII((PLT x N)/Ly), and the systemic in-
flammatory response index SIRI(NxMo/Ly).

Patients and Methods. This retrospective study involved 96 MF
patients followed in our center, treated with Ruxolitinib (56 patients)
or BAT (40 patients), with diagnosis between January 2010 and May
2023. The median age was 70 years, 59 were male and 37 females;
57% carried mutations of JAK2, 16% of CALR, and 3% of MPL.
For 80 patients it was possible to calculate DIPSS based on age,
symptoms, WBC count, Hb, blasts, karyotype, transfusion depend-
ence and PLT: 12% were at low, 30% at intermediate-1, 43% at in-
termediate-2, and 15% at high risk.

Figure 1.

Results. The median OS of the entire cohort was 62 months; 52%
of patients was alive at 5 years and 30% at 10 years, with longer OS
for patients younger than 65 years (5-year OS: 72% vs 38%;
p=0.006), for patients with low/intermediate-1 vs intermediate-2/high
DIPSS (5-year-OS: 81% vs 26%; p<0.001), and for patients without
systemic symptoms (5 years-OS: 68% vs 39%; p=0.019). The 5-year
OS was 76% for subjects with low vs 45% for those with high SIRI
(p=0.015). Based on the parameters significant in univariate analysis,
we created a new prognostic score called DASS (DIPSS, Age, Symp-
toms, SIRI) which assigns 1 point to age >65 years, 2 points to
SIRI>2.7 and 3 points for systemic symptoms. According to this
score, we distinguished 3 populations: one at low risk, with 5-year
OS of 95%, one at intermediate, with OS of 62%, and one at high
risk, with 5-year OS of 15%. According to DIPSS, the 5-year OS

was 81% for the low/intermediate-1 risk and 26% for the intermedi-
ate-2/high risk subgroup. In the cohort of the 35 patients treated with
ruxolitinib, the DASS identified 3 subgroups with significantly dif-
ferent median OS: low risk=102 months; intermediate risk=95
months; high risk=19 months (p<0.001).

Conclusions. DASS is a new good prognostic score that could
allow better selecting patients candidate to allogeneic transplantation.
The validation on a further independent cohort is ongoing.
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ASSISTED REPRODUCTIVE TECHNOLOGY IN PATIENTS WITH
ESSENTIAL THROMBOCYTHEMIA: A NEW CLINICAL 
CHALLENGE

C. Bucelli1, C. Fidanza2, F. Versino2, V. Bellani1, B. Mora1, 
D. Cattaneo1,2, F. Passamonti1,2, A. Iurlo1

1Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico,
Hematology Unit; 2University of Milan, Italy

Essential thrombocythemia (ET) is the most common myelopro-
liferative neoplasm in young women, with over 20% being under 40
years old. Women with ET face a 3.4-fold increased risk of fetal loss
compared to their healthy counterparts, mainly due to spontaneous
abortion. As women delay childbearing and opt for assisted repro-
ductive technology (ART), such as in vitro fertilization (IVF)/intra-
cytoplasmic sperm injection (ICSI), they face additional challenges.
ART procedures, including controlled ovarian hyperstimulation
(COH), lead to elevated estradiol levels, compounding the procoag-
ulant state seen in ET. However, practice guidelines addressing clin-
ical management as well as maternal and fetal outcomes in ET
women undergoing ART are lacking. Here, we retrospectively eval-
uated cases of ART in a monocentric cohort of ET women in child-
bearing age. During a median follow up of 8 years (range 5-17), 28
pregnancies were recorded in 154 women, among which four (3%)
pursued ART. The median age at diagnosis was 33.5 years (range 28-
36). Median platelet count at diagnosis was 521x109/L (range 500-
786), with no personal history of thrombotic events or cardiovascular
risk factors recorded. One patient carried JAK2 V617F mutation,
whilst the others tested negative for driver mutations; 2 patients were
on anti-platelet therapy. Two out of four women had successful ART.
In the first one, after a failed first attempt, ART was successful with
LMWH prophylaxis during COH. In the second patient, ART was
successful but complicated by retroperitoneal hematoma after ovar-
ian pick up. Both used aspirin during pregnancy, had full-term de-
liveries via cesarean section, with neither maternal nor fetal
complications. The remaining two patients had ART failure. One un-
derwent 3 unsuccessful IVF cycles, and one year after COH experi-
enced a severe increase of platelet count (4.331x109/L) which
required low dose cytarabine therapy. The other one, JAK2 mutated,
sustained 4 ART attempts followed by recurrent implantation failure.
No thrombotic events or ovarian hyperstimulation syndrome (OHSS)
occurred in any patient. In conclusion, our data show that ART in ET
patients can be pursued, but women must be aware of the consistent
thrombotic risk related to this procedure. A multidisciplinary ap-
proach to control potential risks, optimizing treatment outcomes is
of fundamental importance.
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BOMEDEMSTAT, A LYSINE-SPECIFIC DEMETHYLASE 1 (LSD1)
INHIBITOR, FOR THE TREATMENT OF ESSENTIAL THROMBO-
CYTHEMIA (ET): AN OPEN-LABEL PHASE 3 STUDY

A.M. Vannucchi1, E. Zimran2, Y. Volchek3, I. Kirgner4, L. Yin5, 
R. Yusuf5, B. Gumuscu5, D. M. Ross6

1University of Florence, DMSC, AOU Careggi; 2Hadassah Medical
Center; 3Sheba Medical Center–Tel HaShomer; 4Tel Aviv Sourasky
Medical Center, School of Medicine, Faculty of Medical and Health
Sciences, Tel Aviv University; 5Merck & Co., Inc; 6Royal Adelaide
Hospital and SA Pathology

ET is a myeloproliferative neoplasm characterized by clonal
thrombocytosis. Currently available treatments prevent thrombotic
complications but do not alter disease course. LSD1 is an enzyme
that regulates hematopoietic stem cell and progenitor cell prolifera-
tion. In a phase 2 study, bomedemstat, an irreversible inhibitor of
LSD1, improved symptoms, durably reduced platelet and white
blood cell counts, and reduced mutation burden in patients with ET.
Here, we present the methodology for a randomized, open-label,
phase 3 study (NCT06079879) designed to evaluate the efficacy and
safety of bomedemstat versus best available therapy in patients with
ET with an inadequate response to or intolerance of hydroxyurea.
Eligibility criteria include age ≥18 years, ET per WHO 2016 diag-
nostic criteria, bone marrow fibrosis score of 0 or 1, platelet count
of >450 x 109/L, and absolute neutrophil count of ≥0.75 x 109/L. Pa-
tients must have a history of inadequate response to or intolerance
of hydroxyurea per modified ELN criteria and an inadequate re-
sponse or loss of response to their most recent therapy. Approxi-
mately 300 patients will be randomly allocated 1:1 to bomedemstat
50 mg/day by mouth (starting dose; titrated to target platelet count
of ≥150 x 109/L to ≤350 x 109/L) or investigator’s choice of anagre-
lide, busulfan, interferon alfa/pegylated interferon alpha, or ruxoli-
tinib (best available therapy). After 52 weeks, patients receiving best
available therapy will be eligible to cross over to bomedemstat. Max-
imum time on study treatment is 156 weeks. Randomization will be
stratified by hydroxyurea history (inadequate response vs intoler-
ance) and MFSAF v4.0 baseline score (≥4 vs <4). Clinic visits will
occur every 2 weeks until week 12 and monthly thereafter. Primary
end point is durable clinicohematologic response rate per modified
ELN criteria. Secondary end points are change in fatigue and total
symptom per the MFSAF v4.0, change in total fatigue score per the
PROMIS Fatigue SF-7a scale, duration of clinicohematologic re-
sponse, duration of hematologic remission, incidence of thrombotic
and major hemorrhagic events, transformation to post-ET myelofi-
brosis or myelodysplastic syndrome/acute myeloid leukemia, event-
free survival, and safety. Recruitment is ongoing.
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REAL-WORLD ITALIAN EXPERIENCE WITH ROPEGINTERFE-
RON ALFA-2B (BESREMI) IN POLYCYTHEMIA VERA

H. Catellani1,2, E. Lugli2, A. Tieghi2, A. Talami1,2, E. Sbadili3, 
S. Pozzi1,2, G. Torsello1,2, V. Pucci2, K. Codeluppi2, S. Luminari2,4, 
F. Merli2

1Clinical and Experimental Medicine PhD Program, University of
Modena and Reggio Emilia; 2Hematology Unit, Azienda USL-IRCCS
of Reggio Emilia; 3Section of Hematology, Department of Medical
and Surgical Sciences, University of Modena and Reggio Emilia;
4Chimomo department, University of Modena and Reggio Emilia,
Italy

Background. Ropeginterferon alfa-2b, a novel interferon-for-
mulation, has recently been approved in Italy for Polycythemia Vera
(PV) treatment. Despite clinical trial data availability, the real-world
effectiveness and safety profile of Ropeginterferon alfa-2b remains
unexplored.

Methods. In this observational study, we evaluated the therapeu-
tic impact of Ropeginterferon alfa-2b in 14 PV patients at Azienda
USL-IRCCS of Reggio Emilia between November 2022 and March
2024, focusing on tolerance, safety and treatment responses.

Results. The study included 14 patients with PV, with a median
age of 52 years. Among these patients, 21% were female and 79%
male.The patient group was evenly split into two categories: low-
risk (LR) and high-risk (HR). Among HR patients, classification was
primarily by age for 71% and by vascular events for 29%. Ropegin-
terferon alfa-2b therapy initiation was driven by hydroxyurea resist-
ance in 57% of patients, intolerance to hydroxyurea in 35%, and 7%
of patients were women of childbearing age. Notably, 71% of the pa-
tients maintained the treatment for a minimum of 12 months, with
80% of these patients still on therapy. At the onset of therapy, 57%
of the patients exhibited non-symptomatic splenomegaly, with spleen
sizes exceeding 12 cm (range 9-15).Overall, the complete blood
count remission rates amounted to 50%. The side effects observed
were predominantly mild and manageable. A single patient devel-
oped mild flu-like symptoms, which were successfully treated with
premedication using paracetamol. However, 28% of the patients
ceased treatment. Within this subset, only one individual discontin-
ued due to adverse effects (Raynaud’s disease), which subsided after
stopping the therapy. The remaining patients halted treatment mainly
because of disease progression or difficulty in drug administration
(85-year-old patient).

Conclusions. This study demonstrates the safety, tolerability, and
effectiveness of the Ropeginterferon alfa-2b formulation for PV pa-
tients in a real-world clinical setting, supporting its utilization as a
strategic therapeutic option. While the findings are promising, they
are derived from a modest sample size and short follow-up period,
suggesting the need for further research to consolidate these findings,
especially regarding long-term and molecular effects.
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REAL-LIFE EXPERIENCE WITH ROPEGINTERFERON ALFA-2B
IN THE TREATMENT OF PATIENTS WITH POLYCYTHEMIA
VERA: A REPORT FROM THE RETE EMATOLOGICA PUGLIESE
(REP)

A. Ricco1, M.G. Macchia2, F. Albano2, V. De Fazio3, G. Loglisci4,
T.M. Santeramo5, E. Rinaldi6, L. Anelli2, A. Zagaria1, A. Guarini3, 
N. Di Renzo4, G. Tarantini5, D. Pastore6, P. Musto1,2

1Unit of Hematology and Stem Cell Transplantation, AOUC Poli-
clinico; 2Department of Precision and Regenerative Medicine and
Ionian Area, “Aldo Moro” University School of Medicine; 3Hema-
tology Unit, IRCCS Istituto Tumori “Giovanni Paolo II”; 4Unit of
Hematology and Stem Cell Transplantation, PO Vito Fazzi; 5Hema-
tology and Bone Marrow Transplant Unit, Ospedale Monsignor R.
Dimiccoli; 6Hematology and Stem Cell Transplant Unit, A. Perrino
Hospital, Brindisi, Italy

Rogpeginterferon alfa-2b, a polyethylene glycol-conjugated pro-
line-interferon, is a new-generation long acting formulation allowing
a two weeks administration interval; its robust and sustained efficacy
in polycythemia vera (PV) patients has been demonstrated in large
clinical trials. However, few data are available about the use of this
drug in the real-life setting. We describe ropeginterferon alfa-2b ef-
fects on blood count and clinical changes in 19 patients affected by
PV, diagnosed according to WHO 2022 criteria and treated in-label
at 5 hematological REP centers in Puglia. All the patients received
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acetyl salicylic acid prophylaxis and 16 of them were resistant to hy-
droxyurea. Bone marrow histology consistent with PV and
JAK2V617F mutation were present in all cases. Complete blood
count at baseline and at 3, 6, 12, 18 months, necessity of phlebotomy,
change in JAK2 allele burden and PV-related symptoms, as well as
adverse events, were collected. Of the 19 patients, 14 were male
(74%) and 5 female (26%); median age at diagnosis was 59 years
(range 37-81). Median follow up was 13 months (3-19). Data at base-
line were as follows: median splenic length by CT scan 14 cm (9.5-
18), median HCT 49% (43-60.2), median Hb 17 g/dl (12.5-21.4),
median platelet count 324x109/L (169-1246), median leucocyte count
8.1x109/L (4.5-17.4). All, except three patients, had symptoms:
headache, itching (also associated with anxiety), weakness (associ-
ated with iron deficiency), fatigue, night sweating, scotoma, vertigo.
At last follow up (April, 2024), 8 patients were in complete hemato-
logical response (HR) (Hct<45%, platelet count <400 × 109/L, and
leucocyte count <10 × 109/L), and 7 were in partial HR. All patients
had complete resolution of symptoms. JAK2V617F allele burden
changes at 12 months from baseline were available in 5 patients: -
33%, -27%, -21%,-15%, -10%, respectively. Such a decrease seemed
to be deeper in those patients who had baseline VAF >50%. No grade
3-4 toxicity were reported. This preliminary real-life REP experience
confirms efficacy and safety of ropeginterferon alfa-2b in PV patients
outside of clinical trials.
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PACIFICA: RANDOMIZED, PHASE 3 STUDY OF PACRITINIB
VERSUS PHYSICIANS`S CHOICE IN PATIENTS WITH MYELO-
FIBROSIS

F. Palandri1, V. Gupta2, S. Buckley3, J. Smith3, S. Singh3, 
C. Harrison4

1IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia s. Orsola-Malpighi; 2Princess Margaret Cancer Centre;
3Sobi Inc; 4Guy’s and St Thomas` NHS Foundation Trust

Background. As the treatment landscape continues to evolve in
myelofibrosis, there remains an unmet need for patients with cy-
topenic myelofibrosis who have thrombocytopenia, leukopenia,
and/or anemia (Palandri et al. Cancer; 2023). Pacritinib is an oral
JAK2/IRAK1/ACVR1 inhibitor with demonstrated clinical activity
in myelofibrosis in two phase 3 studies and a phase 2 dose-finding
study, all inclusive of patients with severe thrombocytopenia and ane-
mia. The PACIFICA trial (NCT03165734) is designed to confirm the
efficacy and safety of pacritinib 200 mg twice daily (BID) vs physi-
cian’s choice (P/C) therapy in patients with myelofibrosis and severe
thrombocytopenia.

Figure 1.

Study Design. PACIFICA is an international, multicenter, ran-
domized, controlled phase 3 trial of pacritinib vs P/C in adults with

myelofibrosis with DIPSS intermediate- or high-risk disease, ECOG
performance status 0-2, platelet counts <50 x 109/L, not candidates
for stem cell transplant and either JAK2 inhibitor (JAK2i) naïve or
have had prior JAK2i therapy. Patients with prior ruxolitinib expo-
sure may enroll provided that the daily dose did not exceed 10 mg in
90 of the 120 days prior to Day 1. Patients with other (non-ruxoli-
tinib) prior JAK2i exposure may enroll provided that the total dura-
tion of therapy was <90 days. Patients may not have had exposure
to >1 prior JAK2i. Additional exclusion criteria include recent grade
≥2 cardiac or hemorrhagic events, left ventricular ejection fraction
<50%, QTcF >450 msec, or use of medications that increase risk of
hemorrhage or QTc prolongation. Patients are randomized (2:1) to
continuous pacritinib 200mg BID or P/C (low-dose ruxolitinib
[≤10mg/day], danazol, corticosteroids, or hydroxyurea). Coprimary
endpoints include the proportion of patients achieving a ≥35% spleen
volume reduction and the proportion achieving a ≥50% reduction in
total symptom score (version 2.0, excluding tiredness) from baseline
at week 24. A sample size of 399 provides 85% power to meet both
primary endpoints. Secondary endpoints include overall survival, Pa-
tient Global Impression of Change response at week 24, and safety.
Tertiary endpoints include leukemia-free survival, hematologic im-
provement, fatigue improvement, changes in biomarkers and gene
expression, and proportion of patients who experience a major ad-
verse cardiac event. PACIFICA is enrolling at approximately 100
sites globally.
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OXIDATIVE STRESS AND PLATELET ACTIVATION IN PRIMARY
MYELOFIBROSIS: CALR VS JAK2

E. Cacciola1, R. Cacciola2, V. Vecchio3

1Hemostasis/Hematology Unit, Medical and Surgical Sciences and
Advanced Technologies “G. F. Ingrassia”, University of Catania;
2Department of Experimental and Clinical Medicine, University of
Catania; Hematology Unit, Department of Adult Human Pathology
and Developmental Age Gaetano Barresi, University of Messina,
Italy

Primary myelofibrosis (PMF) is a chronic myeloproliferative
neoplasm associated with thrombotic risk. The PMF genotypes in-
clude JAK2V6717F and CALR. The impact of CALR vs
JAK2V6717F on thrombotic risk is obscure. It is reported that CALR
causes higher oxidative stress than JAK2V617F. Oxidative stress ac-
tivates platelets. Therefore, we studied oxidative stress through lac-
tate dehydrogenase (LDH) and platelet activation through P-selectin
expression (P-selectin) and platelet adhesion and aggregation. As ac-
tivated platelets assemble coagulation factors, we measured the
FVIII. We studied 70 patients with PMF according to ICC/WHO-
criteria. 20/70 were homozygous CALR-1 with mean age of 56 years
(range 23-85 years), 50/70 were heterozygous JAK2V617F with
mean age of 67 years (range 41-84 years). Of 20 CALR patients, 10
were Low-, 7 Intermediate-1-, and 3 Intermediate-2-IPSS, respec-
tively. Of 50 JAK2 patients, 19 were Low-, 18 Intermediate-1-, 10
Intermediate-2, and 3 High-IPSS, respectively. Nobody had inherited
or acquired thrombotic risk or comordidities (heart failure, heart at-
tack, stroke, diabetes, cancer). The mutations were conducted by
ARMS-PCR gel electrophoresis as described by Baxter et al.
Platelets were measured by automated analyzer, P-selectin by flow
cytometry, FVIII by chromogenic assay (HemosIL, IL, Lexington,
MA, USA) and platelet adhesion and aggregation by method PFA-
100 System (Siemens, Munich, Germany - Dade International Inc.,
FL, USA) using CADP and CEPI cartridges. LDH was measured by
enzyme immunoassay (DxC700 AU Chemistry Analyzer, Beckman
Coulter AU, Milan, Italy). Platelets were 430x109/L (range 100-
965x109/L) and 317x109/L (range 20-940x109/L) in CALR-1 patients

* Prior treatment with ruxolitinib for any duration provided that total daily dose remained ≤10 mg in the 120 days prior to treatment Day 1 OR prior treatment with ruxolitinib for any duration provided higher dose ruxolitinib
(>10 mg daily) was given for no more than 90 days (from first to last dose regardless of whether dosing was continuous or intermittent).† A 2-week washout will be required for MF directed therapy and at least 28 days for 
experimental MF therapies. ‡ No more than 10 mg/day.
BID, twice daily; DIPSS, Dynamic International Prognostic Scoring System; MF, myelofibrosis; PGIC, patient’s global impression of change; SVR, spleen volume reduction; TSS, total symptom score (version 2.0, excluding 
tiredness)
1. ClinicalTrials.gov NCT03165734. Accessed October 2023. 2. PACIFICA trial page. Accessed October 2023.

Key eligibility criteria:
• Primary MF, post-essential 

thrombocythemia MF, 
post-polycythemia vera MF  

• DIPSS intermediate- or 
high-risk disease

• Severe thrombocytopenia 
at baseline (platelet count 
<50 x 109/L)

• JAK1/2 inhibitor-naïve or 
limited duration of prior 
JAK1/2 inhibitor*,†

Pacritinib
200 mg BID

Co-primary endpoints at
24 weeks:
• SVR ≥35% 
• Reduction in TSS ≥50%

Key secondary endpoints
• Overall survival
• PGIC
• Safety

Physician’s choice
• Low-dose ruxolitinib‡

• Hydroxyurea
• Danazol
• Corticosteroids

2:1 
Randomization

N=399

Stratification at randomization:
• Prior JAK1/2 inhibitor 

therapy
• Physician’s choice therapy 

proposed
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and JAK2V6717F patients, respetively. CALR-1 patients had higher
LDH (792±5 U/L) than the JAK2V617F patients (516±10 U/L) and
higher P-selectin (28±0.5%) than JAK2V617F patients (12±0.2%).
Interestingly, we found low FVIII (47±1%) and prolonged closure
times (CTs) with CADP (202 sec (n.v. 68-121 sec) plus CEPI (>300
sec (n.v. 84-160 sec) in CALR-1 patients whereas we found normal
FVIII (57±2%) and normal closure times (CTs) with CADP (100 sec)
plus CEPI (120 sec) in JAK2V617F patients. A positive correlation
there was between LDH and P-selectin as well as P-selectin and
FVIII. We speculate that the high oxidative stress in CALR-1 patients
could cause platelet activation which ultimately causes exhausted
defective platelets and secondary storage pool disease.
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ASSOCIATION OF JAK2 HAPLOTYPE GGCC_46/1 WITH THE
RESPONSE TO ONCODRUGS IN MYELOPROLIFERATIVE 
NEOPLASMS

M. Perrone1,2, S. Sergio1,2, A. Tarantino3, G. Loglisci4, R. Matera3, 
D. Seripa3, M. Maffia1,2, N. Di Renzo4

1Laboratory of Clinical Proteomic, “V Fazzi” Hospital; 2Laboratory
of General and Human Physiology, Department of Experimental
Medicine, University of Salento; 3Laboratory of Hematology, “V
Fazzi” Hospital; 4C. O. U. of Hematology, “V Fazzi” Hospital, Italy

Polycythemia vera, essential thrombocythemia and primary
myelofibrosis are myeloproliferative neoplasm (MPN), clonal blood
diseases characterized by overproduction of differentiated peripheral
blood cells. JAK2 is a gene that encodes for a non-receptor tyrosine
kinase that is involved in the JAK-STAT pathway, fundamental in
hematopoiesis and altered in many blood diseases. Genetic polymor-
phism of JAK2 has been associated with MPNs. In particular, it oc-
curs in almost 95% of patients with polycythemia vera and 50-60%
with essential thrombocythemia and primary myelofibrosis.
Hematopoietic cells with JAK2V617F mutation are transformed into
cytokine-independent growth, thus promoting tumorigenesis, tumor
progression and inflammation. Recent findings indicate that
JAK2V617F is associated with a specific haplotype, the germline
GGCC (46/1) haplotype, in MPNs, because it precedes the acquisi-
tion of the JAK2V617F variant. This haplotype can be tagged with
four SNPs, for instance rs10974944, that has been discovered to be
strongly associated with JAK2V617F positive MPN patients when
compared to controls. The C allele is the common allele, whereas the
G allele rs10974944 (G) is a risk allele for MPNs. About ten years
after its discovery, the possible pathogenic role of the JAK2 haplo-
type GGCC_46/1 in MPN patients, as well as in other myeloid ma-
lignancies, is not yet understood, thus the aim of this study is to
evaluate the association between 46/1 haplotype in JAK2V617F pa-
tients and their response to the therapy with oncodrugs used to treat
MPNs. We tested 50 patients V617F positive with MPN to evaluate
the presence of the haplotype, finding 58% of the patients with C/G
genotype in rs10974944 SNP and 6% of G allele. By data analysis,
heterozygous conditions were discovered to be the most diffused but
were not associated with the development of oncodrugs resistance.
Among 3 patients with G allele, only one developed resistance to on-
codrugs. Moreover, the presence of G allele was also associated with
the evolution of polycythemia vera and essential thrombocytopenia
in myelofibrosis, suggesting that G allele could be a risk allele for
MPNs evolution to myelofibrosis condition but further studies are
needed.
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PHASE 3 RANDOMIZED DOUBLE-BLIND STUDY EVALUATING
SELINEXOR, AN XPO1 INHIBITOR, PLUS RUXOLITINIB IN
JAKI-NAÏVE MYELOFIBROSIS

F. Passamonti1, K. Maher2, R. Rampal3, P. Bose4, N. Podoltsev5,
C. Harrison6, J. Hong7, X. Wang8, S. Kye8, J. Mascarenhas9

1Università degli Studi di Milano; 2VCU, Massey Cancer Center;
3Memorial Sloan Kettering Cancer Center; 4The University of Texas,
MD Anderson Cancer Center; 5Yale School of Medicine; 6Guy’s and
St. Thomas’ NHS Foundation Trust; 7Seoul National University Col-
lege of Medicine; 8Karyopharm Therapeutics; 9Ichan School of Med-
icine at Mount Sinai

Background. Myelofibrosis (MF) is a myeloproliferative neo-
plasm with common somatic gene driver mutations in JAK2, CALR,
and MPL. Selinexor, an investigational oral XPO1 inhibitor, may in-
hibit MF-relevant JAK/STAT and non-JAK/STAT pathways and pre-
clinical studies have shown potential synergy with ruxolitinib
treatment. In the phase 1 portion of XPORT-MF-034 evaluating the
combination of selinexor and ruxolitinib in JAK inhibitor (JAKi)-
naïve patients with MF, the most common AEs in the 60 mg cohort
were nausea (79%), anemia (64%), thrombocytopenia (64%), and
fatigue (57%). Nausea events were predominantly Grade 1 and tran-
sient in nature. Treatment-related AEs leading to treatment discon-
tinuation were thrombocytopenia (n=1) and neuropathy (n=1).
SVR35 and TSS50 was achieved by 79% and 58% of the 60 mg co-
hort intent-to-treat population at Week 24, respectively. Response
rates were consistent across subgroups, including sex and regardless
of ruxolitinib starting dose. These data provide strong support to fur-
ther evaluate selinexor (60 mg) and ruxolitinib in patients with JAKi-
naïve MF.

Figure 1.

Methods. The XPORT-MF-034 (NCT04562389) trial includes a
global, Phase 3 randomized, double-blind, placebo-controlled study
designed to evaluate selinexor and ruxolitinib. JAKi-naïve patients
with MF will be randomized 2:1 to receive oral selinexor 60 mg or
placebo once weekly (28-day cycle) and twice daily ruxolitinib. Ran-
domization will be stratified by DIPSS risk category (intermediate-
1 vs intermediate-2 or high-risk), spleen volume (<1800 cm3 vs
>1800 cm3 by MRI/CT scan), and baseline platelet counts (100-
200x109/L vs >200x109/L). Dual anti-emetics for nausea prophylaxis
will be required for the first two cycles. Select eligibility criteria in-
clude ≥18 years of age, spleen volume ≥450 cm3 by MRI or CT,

Randomization stratified by:
• DIPSS risk category Intermediate-1 vs Intermediate-2 or high risk
• Spleen volume <1800 cm3 vs >1800 cm3 by MRI/CT scan
• Baseline platelet counts 100–200×109/L vs >200×109/L  

 

*Ruxolitinib dose based on platelet count per prescribing information. 

Double-blind

2:1
randomization
w/ stratification

Supportive care requirement:
Dual antiemetics for nausea
prophylaxis required for first two
cycles

ENROLLMENT

TRIAL DESIGN
Study Status: Actively Recruiting

(N = 306)
JAKi-naïve

patients
with MF

Ruxolitinib* BID +
selinexor 60 mg QW

(28-day cycle)

Ruxolitinib* BID +
placebo

CO-PRIMARY ENDPOINTS
• SVR35 at Week 24
• TSS50 at Week 24

KEY SECONDARY ENDPOINT
• Anemia response at Week 24  

246



51° Congress of the Italian Society of Hematology, Milano, Italy, September 23-25, 2024

DIPSS intermediate-1, intermediate-2, or high-risk, active symptoms
of MF (MFSAF v4.0), currently not eligible for stem cell transplan-
tation, ECOG ≤2, and platelet count ≥100 x 109/L. Select exclusion
criteria include >10% blasts in peripheral blood or bone marrow; pre-
vious treatment with JAKi for MF, or previous treatment with se-
linexor or other XPO1 inhibitors. The co-primary study endpoints
are SVR35 and TSS50 at Week 24 and will be tested hierarchically.
The key secondary endpoint is anemia response at Week 24 per the
IWG-MRT and ELN criteria.

Results. The XPORT-MF-034 Phase 3 trial will enroll a total of
306 JAKi-naïve MF patients and is currently open for enrollment.
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CO-OCCURRENCE OF JAK2/CALR-POSITIVE MYELOPROLIFE-
RATIVE DISORDER AND BCR-ABL-POSITIVE CHRONIC
MYELOGENOUS LEUKAEMIA TREATED WITH COMBINATION
OF TYROSINE KINASE INHIBITORS AND RUXOLITINIB: 
A CASE REPORT WITH REVIEW OF THE LITERATURE

K. Paciaroni1, S. Campagna1, N. Villivà1, F. Celesti1, E. Maffini2, 
A. Tordi1, M. Lombardi3, T. Caravita Di Toritto1

1UOSD Ematologia ASL Roma 1; 2IRCCS Azienda Ospedaliero-Uni-
versitaria di Bologna; 3UOC Pathology Unit, San Filippo Neri Hos-
pital, Italy

The concomitant presence of BCR-Abl1 and JAK2/CALR/MPL
mutations in Myeloproliferative neoplasms (MPNs) is rare and its
contribution to the clinicopathologic phenotype is unclear. The pres-
ence of two independent, competitive clones seems to represent the
more common event. The contemporary availability of tyrosine ki-
nase inhibitors (TKI) and the Jak2 inhibitors (Ruxolitinib) opens the
question of whether a combination of these two drugs represents an
optimal therapeutic strategy in terms of feasibility, safety and toler-
ance. We herein report a case we managed at our canter and we con-
duct a review of cases published where dual MPNs coexisted and
were treated with a combination of TKI and Ruxolitinib. In a 55-
years–old man with splenomegaly and leucocytosis, concurrent
BCR-ABL rearrangement (b3a2 and b2a2) and Jak-V617F mutation
was documented. The bone marrow biopsy (BM) confirmed the di-
agnosis of chronic myeloid leukemia (MLC) and early Myelofibro-
sis. Consequently, Dasatinib therapy was administered at 100 mg
daily associated with aspirin. Deep molecular response (DMR) (MR
5.0) was rapidly achieved at 6 months. In March 2023, despite DMR
during Dasatinib treatment, splenomegaly and persistent moderate
anemia were documented. A new BM documented a significant in-
crease in fibrosis (grade 3). 

Table 1.

The cytogenetic analysis showed del(20) and next-generation se-
quencing detected several mutations (ETV6,IDH1,ZRSR2). On June
2023, Ruxolitinib was started at the dose of 15 mg twice a day and
Dasatinib was maintained with a lowered dosage (50 mg/die) to man-
age the association of the two drugs. No hematological toxicity was
reported and the DRM was maintained. In January 2024, the patient
received an allo-stem cell transplant obtaining a stable full donor
chimerism. Across literature, only 12 cases of coexistence of MLC
and Ph-negative MPN disease treated with association of TKIs and
Ruxolitinib are reported (Table 1). In all of the 7 patients with avail-
able data, the dosage of the TKI and Ruxolitinib required adjustment
to manage the toxicity particularly hematological one. In these pa-
tients with double mutations, CML seems to be rather easy to man-
age, with an overall good response of Bcr-ABL 1 burden to different
types of TKIs. The data suggests that the association of TKIs and
Ruxolitinib for the treatment of patients with dual MPNs could be
considered after a dosage adjustment of both TKIs and Jak2 in-
hibitors. Whether the two-drug association represents an optimal
therapeutic strategy requires further evaluation.
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CYCLIC THROMBOCYTOPENIA IN MYELOPROLIFERATIVE
NEOPLASM TREATMENT

M.C. Carraro, U. Russo, G.B. Inghilleri

Ematologia e Medicina Trasfusionale, Ospedale Luigi Sacco, Italy

Background. Cyclic thrombocytopenia (CTP) is a rare disease,
characterized by periodic platelet count oscillation. The pathogenesis
is unknown, and CTP is associated with heterogeneous conditions.
CTP may occur in patients with MPN during hydroxyurea (HU)
treatment or spontaneously. CASE REPORT We report two patients
who developed CTP during HU treatment and successive normali-
sation with Ruxolitinib. PATIENT 1 (F, 60y): post-ET MF diagnosed
in 2011, JAK2+, treated with ASA; in 2013 splenomegaly (18 cm)
and CTP onset (Plt range 18-524, 28d cycle) were observed, with re-
current SVT (LMWH) and PE (AVK); in 2014 she started therapy
with HU at low dose (3t/w) due to thrombocytopenia, showing wors-
ening of CTP oscillation (range 7-782), and once was transfused with
one platelet pool (Plt 7, epistaxis). After 10 months she stopped HU
therapy, and on March 2015 started Ruxolitinib, initially at 10 mg/d,
then at 30 mg/d in two months, showing an initial increased fluctu-
ation of platelets (range 123-1207) but with disappearance of throm-
bocytopenia; in ten weeks since Ruxolitinib at 30 mg/d no
fluctuations of platelet count (range 251-372) nor CPT were observed
anymore. 

Figure 1.

PATIENT 2 (M, 48y): PV (JAK2 V617F) was diagnosed in 2011,
treated initially with ASA and phlebotomy, with a stable platelet
count at baseline (range 597-658). On June 2012 started therapy with
HU (7t/w), showing CTP appearance (range 229-556, 28d cycle),
and progressively increased fluctuations (range 94-996) as dosage
was augmented to 14 t/w, without severe thrombocytopenia (nadir
94); in 2019 TVS (LMWH) then DVT (DOAC) occurred; in 2020
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due to HU resistance, Ruxolitinib 20 mg/d was added, then increased
to 40 mg/d in five months. Since 12w from maximum dose, reduction
of platelet fluctuation (range 259-392) and disappearance of CTP
were observed. CONCLUSIONS In our two cases CTP was induced
or amplified by HU treatment. Platelet fluctuation was reduced and
then disappeared in 10/12 weeks after Ruxolitinib therapeutic dose.
Disappearance of CTP was independent of HU interruption. Both pa-
tients evidenced a high JAK2 allelic burden (Pt1 98%, Pt2 89%), that
might facilitate the CPT onset after starting HU therapy (1). CPT
may show very high platelet fluctuations, with possible thrombotic
or hemorrhagic complications conditioning clinical outcomes in
MPN patients.
Reference
1. Zhang H, Villar-Prados A, Bussel JB, Zehnder JL. The highs and lows of

cyclic thrombocytopenia. Br J Haematol. 2024 Jan;204(1):56-67
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UNUSUAL PRESENTATION OF EXTRANODAL ROSAI-DOR-
FMAN DISEASE: A CASE REPORT

M.I. Nasuto1, C. Plenteda1, L. Pagliaro1,2, G. Roti1,2

1UOC Ematologia e CTMO, Azienda Ospedaliero-Universitaria di
Parma; 2Dipartimento di Medicina e Chirurgia, Università degli
Studi di Parma, Italy

Introduction. We report a case of an elderly woman with unusual
presentation of extranodal Rosai-Dorfman disease (RDD), not asso-
ciated with IgG4 syndrome, with ocular endobulbar nodulation, nasal
and paranasal cavities involvement.

Figure 1.

Methods. An 80 y.o. woman was referred to our Center due to
left genial swelling, bilateral epiphora and nasal congestion. CBC
showed: WBC 4830/mmc (Ly 720/mmc),ESR 43 mm/h,CRP 11
mg/L, no serum electrophoresis abnormalities. TB CT scan revealed
a scarcely measurable mass in the left and, with lower extension, in
the right maxillary sinus, extending perimetrically to nasal cavity,

infratemporal and pterygopalatine fossa, temporal and lateral ptery-
goid muscle, zygomatic process of the maxilla, maxillary alveolar
ridge infiltrating the nasopalatine canal. 18FDG CT-PET scan re-
vealed hypermetabolism in these masses, as well as in some skeletal
segments. Diagnostic work-up included endoscopic paranasal sinus
surgery, zygomatic,and BM biopsies. Liquid biopsy from PB sam-
ples, using digital droplet PCR (ddPCR)on cfDNA, was used to eval-
uate BRAF V600E mutation.

Results. Maxillo-facial biopsies showed inflammatory prolifer-
ation with multinucleated histiocytes, emperipolesis, a significant
lymphocyte (CD3+ CD20+)and plasma cell (IgG4/IgG<30%) infil-
tration. Histiocyte immunohistochemistry showed S100+ OCT-2+
CD163+ Cyclin D1+ FXIIIa +/- and CD1a, CD21, BRAF V600E
and EBV-EBER negativity, concluding for a diagnosis of extranodal
RDD disease. BM biopsy was negative and liquid biopsy showed an
absence of BRAF V600E mutation. Due to the patient’s age and the
unusual presentation, treatment approach included induction and
maintenance therapy with Prednisone (PDN)and Vinblastine. CT
scan re-staging revealed a right ocular endobulbar choroid nodulation
(11x9 mm)and increased solid tissue in the left nasal cavity. Consid-
ering the disease progression and symptoms (lacrimation, exophthal-
mos, orbital pain, nasal congestion),a second-line therapy with PDN
and MTX was performed. Stable disease was detected by CT scan
but, due to persistent symptoms, a debulk approach involving surgery
and radiotherapy was necessary.

Conclusions. Extranodal RDD is an uncommon condition and
endobulbar localization is exceptionally rare, representing only 11%
of RDD cases. Currently, there are no uniform treatment approaches
for RDD. A combined treatment of surgical debulking, radiotherapy
and chemotherapy is usually necessary, thus a multidisciplinary strat-
egy is recommended.
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BASELINE CHARACTERISTICS AND OUTCOMES FOR ITALIAN
PATIENTS TREATED WITH LUSPATERCEPT IN THE PHASE 3
BELIEVE STUDY: A POST HOC ANALYSIS

M.D. Cappellini1, R. Origa2, S. Perrotta3, D. Pastore4, 
L. De Franceschi5, G.B. Ferrero6, Y. Lai7, F. Gentilini7, G.L. Forni8

1Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, SC
Medicina Ad Indirizzo Metabolico; 2SC Centro Microcitemie e Ane-
mie Rare, Ospedale Pediatrico Microcitemico ‘A. Cao’, Università
di Cagliari; 3Dipartimento della Donna, del Bambino e di Chirurgia
Generale e Specialistica, Università della Campania ‘Luigi Van-
vitelli’; 4UOC Ematologia con Trapianto Brindisi; 5Dipartimento di
Medicina AOUI, Università di Verona; 6Reference Centre for Haemo-
globinopathies, Department of Clinical and Biological Sciences,
University of Turin; 7Bristol Myers Squibb; 8Center of Microcitemia
and Congenital Anemias, Galliera Hospital, Italy

Background. In the phase 3 BELIEVE study, patients (pts) with
transfusion-dependent β-thalassemia (TDT) achieved clinically
meaningful reductions in transfusion burden (TB) with luspatercept.
Pts were enrolled in 15 countries in Europe, Australia, the Middle
East, North Africa, North America, and Southeast Asia. This post hoc
analysis compared the baseline (BL) characteristics and efficacy out-
comes of pts recruited and treated in Italy (Italian) vs other countries
(non-Italian).

Table 1. BL characteristics of Italian and non-Italian pts in the BELIEVE study

Methods. Pts were aged ≥18 y, had TDT (6–20 units (U) of
packed red blood cells (RBCs) with no transfusion-free period >35
d within 24 wk before randomization). Pts were randomized 2:1 to
luspatercept (1.0–1.25 mg/kg) or placebo (PBO) subcutaneously
Q3W plus best supportive care (BSC). The primary endpoint was the
proportion of pts with TB reduction ≥33% vs BL and a ≥2 RBC U
reduction (wk 13–24); other endpoints included TB reduction ≥33%
and a ≥2 RBC U reduction during wk 37–48 and during any 12-wk
period. Data were evaluated up to the last pt last visit date: Jan 5,
2021.

Results. In total, 48 Italian (30 luspatercept, 18 PBO) and 288
non-Italian pts (194 luspatercept, 94 PBO) were randomized. Italian
pts were older, had a higher B0/B0 genotype prevalence, and higher
pre-transfusion hemoglobin (Hb) threshold (Table). Greater propor-
tions of Italian pts had high TB (>7 RBC U/12 wk) and prior splenec-
tomy; Italian pts had lower liver iron content and serum ferritin (SF),
possibly indicating differences in iron chelation therapy (ICT). Fewer

Italian vs non-Italian luspatercept-treated pts had ≥33% TB reduction
during wk 13–24 (primary endpoint, 13.3% vs 22.2%) and during
wk 37–48 (13.3% vs 20.6%). Similar proportions of Italian vs non-
Italian pts had ≥33% TB reduction during any 12-wk period (70.0%
vs 78.4%); the median duration of the longest transfusion-free inter-
val was 32.0 d in both groups. SF reduction from BL with luspater-
cept was greater in Italian vs non-Italian pts through wk 96 (median
−412.50 µg/L vs −249.22 µg/L); however, the Italian subgroup was
small (n=30).

Conclusions. Italian vs non-Italian pts had more severe BL char-
acteristics and were treated with high adherence to transfusion guide-
lines and ICT. Fewer Italian vs non-Italian pts achieved TB reduction
in wk 13–24 and 37–48; the proportion of Italian pts with TB reduc-
tion during any 12-wk period and duration of longest transfusion-
free interval were similar to non-Italian pts, whereas SF reduction
from BL was greater.
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LUSPATERCEPT IN LOWER-MYELODYSPLASTIC SYNDROMES
(MDS): REAL-WORLD DATA FROM THE GRUPPO ROMANO-LA-
ZIALE MIELODISPLASIE (GROM-L)

S. Mariani1, M. Piedimonte1, C. Sarlo2, L. Fianchi3, F. Buccisano4,
M.T. Voso4, S. Fenu5, A.L. Piccioni5, A. Rago6, I. Carmosino7, 
L. Cicconi8, A. Pulsoni8, M. Santopietro9, G. Luzi9, R. Latagliata10,
A. Di Veroli10, E. Fabiani4, M. Quattrone3, F. Mallegni4, F.R. Iovine2,
V. De Santis1, C. Togni1, F. Lubrano Lobianco1, G. Pileggi1, 
A. Tafuri1, L. Maurillo4

1Hematology, Department of Clinical and Molecular Medicine, Uni-
versity Hospital Sant’Andrea-Sapienza; 2Hematology and Stem Cell
Transplantation Unit, Campus Bio-Medico University; 3Diparti-
mento di Scienze di Laboratorio ed Infettivologiche, Fondazione
Policlinico Universitario A. Gemelli, IRCCS; 4Department of Bio-
medicine and Prevention, Tor Vergata University; 5Haematology De-
partment, San Giovanni-Addolorata Hospital; 6U. O. S. Ematologia
ASL Roma 1; 7Hematology, Department of Translational and Preci-
sion Medicine, Az. Policlinico Umberto I-Sapienza University; 8De-
partment of Hematology, Polo Universitario Pontino, S. M. Goretti
Hospital; 9Haematology and Haematopoietic Stem Cells Transplant
Unit, AO San Camillo-Forlanini; 10UOC Ematologia Ospedale Bel-
colle, Italy

Introduction. Luspatercept is a recombinant fusion protein that
binds transforming growth factor β superfamily ligands, leading to
red blood cells (RBC) maturation. The MEDALIST trial evaluated
activity of this molecule showing encouraging results in terms of
transfusion independence in lower-risk MDS with ring sideroblast.

Methods. We retrospectively analyzed patients treated in the
Lazio Region, according to clinical practice, between 2021 and 2024.
Eligible patients were 18 years of age or older affected by lower-risk
MDS with ring sideroblasts, refractory to erythropoiesis-stimulating
agents (ESA) and transfusion dependent. Responses were defined by
the IWG 2006 criteria.

Results. We evaluated 40 patients (pts) (25 M, 15 F), with a me-
dian age at diagnosis of 70 years (range 56-85). According to IPSS-
R classification 9/40 (22,5%), 24/40 (60%) and 7/40 (17.5%) pts
were very low, low and intermediate risk, respectively. Median Hb
at diagnosis and at treatment was 10.8 g/dL and 7.7 g/dL, respec-
tively. All pts received ESA before treatment (median time 21
months, range 1-206 months). Concomitant iron chelation therapy
was administered to 27/40 pts (67.5%). Baseline serum EPO level
was <200 U/l in 13/40 pts (32.5%). Baseline transfusion burden was
equal to or greater than 6 units every 8 weeks in 32/40 pts (80%),
whereas it was less than 6 units every 8 weeks in 8/40 (20%). SF3B1
mutation was detected in 15/40 (37,5%) pts. NGS study was avail-

 
 Italian pts Non-Italian pts 
 

Total 
(N=48) 

Luspatercept 
+ BSC 
(n=30) 

PBO 
+ BSC 
(n=18) 

Total 
(N=288) 

Luspatercept 
+ BSC 

(n=194) 

PBO 
+ BSC 
(n=94) 

Age, median (range), y 40.0 
(21–66) 

40.0 
(24–66) 

39.0 
(21–59) 

28.0 
(18–58) 

28.0 
(18–56) 

28.0 
(18–58) 

B0/B0 genotype, n (%) 24 (50.0) 15 (50.0) 9 (50.0) 79 (27.4) 53 (27.3) 26 (27.7) 
BL TB category, n (%)a       

Low 4 (8.3) 3 (10.0) 1 (5.6) 54 (18.8) 38 (19.6) 16 (17.0) 
Medium 14 (29.2) 9 (30.0) 5 (27.8) 128 (44.4) 83 (42.8) 45 (47.9) 
High 30 (62.5) 18 (60.0) 12 (66.7) 106 (36.8) 73 (37.6) 33 (35.1) 

Splenectomized, n (%) 33 (68.8) 21 (70.0) 12 (66.7) 161 (55.9) 108 (55.7) 53 (56.4) 
MRI liver iron content, 
median (range), mg/g dw 

3.16  
(1.0–14.4) 

3.67 
(1.0–14.4) 

2.90 
(1.4–8.6) 

6.97 
(0.2–125.0) 

7.09 
(0.8–125.0) 

6.41 
(0.2–53.2) 

SF, median (range), µg/Lb 729.0 
(136–3410) 

751.5 
(177–3410) 

690.5 
(136–2134) 

1579.0 
(88–6400) 

1656.5 
(88–6400) 

1357.0 
(171–6400) 

24-wk pre-transfusion Hb 
threshold, median (range), 
g/dLc 

9.61 
(8.5–10.6) 

9.50 
(9.0–10.5) 

9.86 
(8.5–10.6) 

9.10 
(4.5–11.7) 

9.19 
(4.5–11.4) 

8.97 
(5.8–11.7) 

aBased on 12 wk run-in data categorization II; low, medium, and high TB were defined as !5, >5 to !7, and >7 RBC U in the 12 wk prior to 
randomization; bBL SF is calculated as the mean of ferritin values during the 12 wk on or prior to dose 1 day 1/randomization; c24-wk pre-
transfusion Hb threshold is defined as mean of a pt’s all documented pre-transfusion Hb values during the 24 wk prior to dose 1 day 1. 
dw, dry weight; MRI, magnetic resonance imaging. 
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able in 21 patients; mutation of ASXL1, CSF3R, DNMT3A and
JAK2 V617F were found in 4/21 (19%), 1/21 (5%), 5/21 (24%) and
2/21 (10%) patients, respectively. Median follow up was 14.6 months
(range 1-87 months). Transfusion independence for 8 weeks or
longer was observed in 13/40 pts (32,5%). Erythroid response oc-
curred in 12/40 pts (30%) during the first 24 weeks. A dosage in-
crease was required in 33/40 pts (82,5%), with the highest response
found at 1.75 mg/kg. Median number of infusions was 13 (range 1-
50). Median duration of response was 6 months (range 1.5-26). Over-
all, 14/40 (35%) pts stopped treatment due to no response (36%),
lack of response (43%), toxicity (7%), and personal preference
(14%). None of the pts progressed to acute myeloid leukaemia. Fa-
tigue (7%) and arthralgia (10%) were the most frequent reported side
effects.

Conclusion. Our study confirmed luspatercept efficacy in one
third of cases in a cohort of heavily transfusion-dependent patients.
It was well tolerated in absence of major side effects.
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LUSPATERCEPT IN MDS WITH RING SIDEROBLASTS: 
A REAL-LIFE EXPERIENCE

S. Leone1, M. Di Perna2, C. Causa3, I. Conversano3, R. Iannotta3, 
L. De Fazio3, M. Lamagna3, N. Pugliese3, F. Grimaldi3, S. Avilia3, 
L. Esposito3, G. Cerciello4, V. Martinelli3, F. Pane3, M. Memoli3

1Ematologia con trapianto aorn Cardarelli; 2U. O. C Oncoematolo-
gia Ospedale Andrea Tortora; 3Department of Medicine and Surgery
Hematology and Hematopoietic Stem Cell Transplant Center Uni-
versity of Naples Federico II; 4Hematology San Pio Hospital of Ben-
evento, Italy

Luspatercept is a recombinant fusion protein, which binds TGF-
beta ligands in order to reduce SMAD2 and SMAD3 signaling, al-
lowing erythroid maturation and erythroblastic differentiation,
approved for transfusion dependent anemia in MDS with ring sider-
oblast patients refractory or ineligible at erythropoiesis stimulating
agents (ESAs). Luspatercept’s response rates varies across studies,
especially between clinical trials and real world data. We collected
data of 23 patients diagnosed with MDS with low blast count and
SF3B1 mutation and/or ring sideroblasts treated with Luspatercept
from January 2021 to date because of an ESA-refractory transfusion
dependent anaemia. Both Revised International Prognostic Score
(IPSS R) and Molecular International Prognostic Score (IPSS M)
were calculated. Response was evaluated at both 24 weeks and 1 year
applying haematological response criteria proposed by the IWG
2018. Statistical analysis was performed with IBM SPSS 26. With a
median follow-up of 19,4 months (range: 6,16-36,9), 1 patient dis-
continued treatment after 3 doses due to non-compliance, 22 under-
went treatment for 24 weeks and 16 for 1 year, without any evidence
of side effects. Three patients discontinued treatment after 24 weeks
due to loss of response (n=2) and disease progression to AML (n=1).
At 24 weeks, 14 patients (63.5 %) achieved Hematological Improve-
ment (HI), while 8 (36.5%) patients did not respond. At 1 year, 9 pa-
tients (56%) showed HI, while 7 (44%) did not respond. Eight (35
%) patients achieved transfusion independence (TI) at 24 weeks and
12 (51%) at 1 year of treatment. Fifteen patients are still in treatment,
1 stopped Luspatercept at 28 months due to loss of response. Neither
TB nor IPSS R and IPSS M have a statistically significant impact on
the response, both at 24 weeks and at 1 year. However, we found that
a low TB correlates positively with the achievement of TI after 24
weeks (p=0.002). There was no difference between the responder
group and the non-responder group in terms of VAF of the SF3B1
clone, nor any difference regarding the number and type of concomi-
tant mutations assessed by NGS. No other characteristics appeared
to have a significant impact on transfusion dependence response.

Most patients took advantage from treatment, achieving HI with no
evidence of side effects. To confirm these findings and to identify
predictive factors of response, a larger number of patients need to be
included.

Table 1. 
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ENHANCING DIAGNOSIS AND REDUCING IDIOPATHIC 
ERYTHROCYTOSIS RATES WITH NEXT-GENERATION 
SEQUENCING PANELS

D.P. Abagnale, U. De Martino, R. Russo, D. D’angelo, R. Iannotta,
F. Pane, N. Pugliese

“Federico II” University of Naples, Hematology Department, Italy

Absolute erythrocytosis is defined by an increase in red blood
cells, hemoglobin and hematocrit. It can be primary, involving de-
fects in erythroid progenitor cells, or secondary, stemming from is-
sues outside the erythroid compartment. However, around 70% of
cases lack a known cause. The current study aimed to identify po-
tential genetic contributors to erythrocytosis and to assess the true
prevalence of idiopathic erythrocytosis. Between 2018 and 2024, 55
patients with unexplained erythrocytosis were clinically referred to
investigate the underlying cause. All patients were negative for JAK2
V617F and exon 12 mutations and had no identified secondary
causes of erythrocytosis. A NGS panel included BPGM, EGLN1,
EPAS1, EPOR, GATA1, GELSOLIN, HBA1, HBA2, HBB, JAK2,
MPL, RUNX1, SH2B3, SRC, THPO, VHL and WAS, was conducted
by the CRIMM laboratory at Careggi Hospital in Florence. All pa-

Total number of MDS-RS 
patients treated with 

Luspatercept  
23 

Age  

Years, median (range)  72 (52-89) 
Sex, n (%)  

Male  13 (56) 
Female   10 (44) 

Cytogenetic, n   
Normal  18 
Trisomy 8 2 
Trisomy 14 1 
Monosomy Y 1 
del 20q 1 

IPSS-R Classification, n (%)  

Very Low Risk  2 (9) 
Low Risk  14 (61) 
Intermediate Risk  7 (30) 

Mutation status, detected by NGS  

SF3B1, n (%)  21 (91) 
Vaf , %,  median (range)  41 (25-46) 

N co-mutation, median (range) 0 (0-2) 

IPSS M Classification, n (%)  

Very Low Risk  2 (9) 
Low Risk  15 (64) 
Moderatly Low Risk 4 (18) 
Intermediate Risk  2 (9) 

Duration of EPO traitment before Luspatercept 

Months, median, range 30, 6-106 

Transfusion burden sec. IWG 2018  

Low Trasfusion Burden, n (% ) 7 (31) 
High transfusion burden , n  (%)  16 (69) 
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tients provided informed consent. DNA extraction was performed
from granulocytes in approximately 12 ml of peripheral blood col-
lected at the Hematology Department of Federico II University of
Naples. The median age was 40 years (range 17–74), the median Hb
and Hct were 17 g/L (range 15.5–19) and 51% (range 42–63), re-
spectively. Most patients were male (51/55, 93%), which aligns with
prior studies indicating that men are more frequently affected by
JAK2-negative erythrocytosis. Among the 55 patients, 15 (27.3%)
displayed six distinct gene variants with one patient carrying two dif-
ferent mutations (table1). All the identified mutations have been pre-
viously described in the literature, suggesting a potential pathogenic
role in erythrocytosis. Spontaneous erythroid colony cultures, in the
absence of exogenous EPO, were performed for the four patients car-
rying mutation in the MPL gene, but no spontaneous erythroid
colonies were observed. The remaining patients (40/55, 72.7%) with-
out detectable mutations were consequently diagnosed as idiopathic
erythrocytosis. This study explored the genetic landscape of 55 pa-
tients with unexplained erythrocytosis. A comprehensive NGS panel
identified six different gene variants, demonstrating the NGS’s value
in identifying genetic causes in this setting. However, the majority
of patients had no mutations, indicating that idiopathic erythrocytosis
remains a significant challenge in clinical practice. Our results high-
light the complexity of erythrocytosis and the need for continued re-
search to elucidate unknown causes.

Table 1. 
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RESPONSE TO BIOSIMILAR ERYTHROPOIETIN ALFA 
THERAPY IN ANEMIC PATIENTS WITH MYELODYSPLASTIC
SYNDROMES: RETROSPECTIVE STUDY OF 58 PATIENTS

C. Finelli, S. Paolini, S. Parisi, L. Zannoni, G. Cristiano, F. Zingarelli,
J. Nanni, C. Sartor, F. Matteuzzi, M. Fogli, A. Curti, M. Cavo

IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di
Ematologia “Seràgnoli”, Italy

Introduction. Biosimilar erythroid stimulating agents (ESAs)
have recently been introduced into clinical practice in anemic pa-
tients (pts) with lower-risk myelodysplastic syndromes (MDS). How-
ever, information on their efficacy and safety in MDS patients is still
scarce. Moreover, a recent retrospective study showed that in MDS
there may be a difference in terms of response between different
types of ESAs (Fattizzo, 2021). Therefor we retrospectively analyzed
our clinical experience with biosimilar erythropoietin (EPO) alpha
in lower-risk MDS pts, starting from its introduction in our Institu-
tion.

Methods. From June 2018 to December 2021, 28 pts (12 males),
median age: 83.5 (72-95) yrs, previously treated with EPO alpha
“originator” and responsive to treatment at the time of switch (group
A), and 30 previously untreated pts (group B), were started on

biosimilar EPO alpha, at the initial dose of 40-80,000 U/week sub-
cutaneously (group B), or at the same dosage administered before
switch (group A). Response to treatment was assessed according to
IWG response criteria (Cheson, 2006). Results. In group A, with a
median duration of previous therapy of 83.5 (2-165) months, 24/28
pts (85.7%) maintained the response after the switch, with a median
duration of response of 27 (1-53) months, and a median duration of
treatment of 28.5 (4-53) months. In 5/28 pts (17.9%) who had lost
response shortly after the switch, the “originator” drug was restarted,
with recovery of response in 3/5 cases (60%). The incidence of ad-
verse events possibly related to the treatment was low (3.6%). With
a median follow-up of 41 (9-53) months after the start of biosimilar
drug, only one patient (3.6%) showed evolution into acute myeloid
leukemia (AML). In group B, the overall response rate (ORR) was
66.6%, with a median duration of response of 26.5 (4-49) months, a
median treatment duration of 27.5 (2-53) months and a median fol-
low-up of 26 (3-53) months from the start of treatment. The incidence
of adverse events possibly related to treatment was 13.3%, and 6/30
pts (20%) showed disease progression to higher-risk MDS (2 pts) or
AML (4 pts). Conclusions. In our experience biosimilar EPO alpha
proved to be effective and well tolerated both in pts previously
treated with the “originator” drug and in subjects not previously
treated, although in case of loss of response without disease progres-
sion a therapeutic attempt with the “originator” drug might be con-
sidered.
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REAL LIFE CASE SERIES OF HUMANIZED ANTIBODY 
ANTI-C1S OF COMPLEMENT PATHWAY, SUTIMLIMAB, 
FOR RELAPSED/REFRACTORY PATIENTS WITH COLD 
AGGLUTININE DISEASE (CAD)

C. Giordano, D. D’angelo, A. Lombardi, M. Picardi, F. Pane

Dipartimento di Medicina clinica e chirurgia, Unità di Ematologia,
Università Federico II, Italy

CAD is a rare chronic autoimmune hemolytic anemia caused by
cold-type immunoglobulin (Ig)-M autoantibodies which exhibit
greater titer at 0°C. Usually first line treatment consists in B-cell di-
rected therapies as Rituximab, that can be further repeated at disease
recurrence. Sutimlimab is a monoclonal humanized antibody, re-
cently approved for patients with CAD relapsed/refractory to Ritux-
imab, that selectively targets C1s component of the classical
complement pathway preventing the classical complement pathway-
mediated hemolysis, specific characteristic of cold CAD. Here we
report two cases of relapsed/refractory CAD treated in the Hematol-
ogy Unit of Federico II University, Naples, with sutimlimab. The
first case is a 74-years old woman who came to our observation in
January 2015 for acute severe anemia (Hb 8.0 g/dl, reticulocytes
0.130x106/mmc, LDH 325 mU/l, bilirubin 1.3 mg/dl) and was ini-
tially treated with anti-CD20, rituximab, at dose of 375 mg/m2 iv in-
fusion weekly for 4 weeks, obtaining a complete remission. In
October 2017, for disease recurrence, she repeated treatment with
Rituximab, with same schedule maintaining a complete response for
approximately two years. In 2019 the patient relapsed and was en-
rolled in a phase II study, available at our center, based on the oral
administration of parsaclisib tb, an inhibitor of phosphatidylinositol-
3 kinase (PI3Kδ), that discontinued after 7 weeks due to intolerance,
albeit in partial remission. In November 2023, due to further recur-
rence with severe anemia (Hb 6 gr/dl), a third cycle of rituximab was
administered but for persistence of severe anemia and positive bio-
chemical hemolysis markers, she started treatment with azathioprine
at a dose of 50 mg bis in die, without benefit. Therefore, in February
2024, she started treatment with Sutimlimab as compassionate use
after 2 weeks from the completion of the required vaccination pro-

 

 

Patient Age Sex Hb 
(g/dl) 

Hct 
(%) 

Epo 
(mU/mL) Gene 

Coding 
DNA 

Change 

Allele 
frequency 

% 

Protein 
Change 

1 45 Male 15.8 49.5 1.0 EGLN1 380G>C 22 C127S 
2 26 Male 15.3 51.1 19.3 EGLN1 380G>C 49 C127S 
3 20 Male 18 50.8 3.3 EGLN1 380G>C 47 C127S 
4 59 Male 15.6 46.8 24.2 EGLN1 380G>C 49 C127S 
5 32 Male 19.2 62.9 7.1 EPAS1 c.466G>T 48 G156W 
6 53 Male 17.4 51.2 7.2 HBB c.371C>T 50 T124I 
7 19 Male 17 51.3 11 MPL 117G>T 50 K39N 
8 17 Male 16.7 49.8 8.3 MPL 117G>T 50 K39N 
9 20 Male 17.5 19.6 12.4 MPL 1610G>A 47 R537Q 

10 22 Male 16.9 45.6 5.9 MPL 209C>T 50 P70L 

11 74 Male 17.9 58.6 6.0 MPL 
EGLN1 

c.1610G>A 
c.380G>C 

47 
52 

R537Q 
C127S 

12 25 Male 17 52.6 9.9 SH2B3 1426C>T 48 L476F 
13 50 Male 17.8 5..3 4.1 SH2B3 622G>C 50 E208Q 
14 60 Male 14.7 52.4 4.3 VHL 598C>T 49 R200W 
15 72 Female 15.8 50 5.2 VHL 598C>T 51 R200W 
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gram. Sutimlimab was administered according to schedule at day 0,
7, 14 and then every 2 weeks. No adverse events were recorded and
a rapid and sustained increase in Hb level was achieved after only
one week. The latest determination of hemoglobin was 12.5 g/dl and
patient’s still on treatment (Figure 1). The second case refers to a 75-
year-old man, who came to our attention due to severe anemia (Hb
9.6 g/dl) and positive biochemical markers of hemolysis. In July
2016 he started treatment with rituximab at dose of 375 mg/m2

weekly for 4 weeks, obtaining a complete remission despite the per-
sistence of acrocyanosis symptoms. In February 2022, due to disease
recurrence, he underwent further treatment with rituximab at same
dose for 6 cycles, obtaining a partial recovery of red blood count, al-
though positive hemolysis indices still persisted. In January 2024,
due to rapid decrease of hemoglobin concentration (Hb 8.4 gr/dl),
and cold-induced acrocyanosis associated with positive biochemical
markers of hemolysis, he started treatment with sutimlimab as com-
passionate use after 2 weeks from the completion of the required vac-
cination program, according to schedule, with no side effects. He
obtained increase in Hb level in 2 weeks, despite the persistence of
cold-induced symptoms as acrocyanosis that respond to proper ther-
mal protection. The latest determination of hemoglobin was 11.7 g/dl
and patient’s still on treatment (Figure 1). In our case series, sutim-
limab achieved a rapid response in frail patients pluri-relapsed to rit-
uximab treatment and demonstrated a favorable safety profile. More
data from real life experience should be collected in order to assess
the efficacy and the minimal toxicity related to this chronic treat-
ment.

Figure 1. Effect of sutimlimab on Hb, haptoglobin and bilirubin level. *B: 30
days before Sutimlimab start.

Infections  and quality of life
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COMMUNICATION AND DISTRESS IN HEMATOLOGY: WHAT
CORRELATIONS EXIST?

E. Sarcletti1, F. Guolo2,3, P. Minetto2, F. Ballerini2, A. Todiere2, 
E. Maio3, G. Zecchetti3, R.M. Lemoli2,3, G. Biffa1.

1U.O. Psicologia Clinica e Psicoterapia, Dipartimento in line Diret-
tore Sanitario, IRCCS Ospedale Policlinico San Martino; 2U.O.
Clinica Ematologica, Dipartimento di Oncologia ed Ematologia,
IRCCS Ospedale Policlinico San Martino; 3U. O. Clinica Ematolog-
ica, Dipartimento di Medicina Interna (DiMI), Università degli Studi
di Genova, Italy

Introduction. People with hematological malignancies face a
unique and unpredictable disease trajectory. Thus, they often require
long-lasting and intensive therapies which carry a significant risk of
morbidity, mortality, and prognostic uncertainty. Due to the acute
onset and the clinical course, people with hematological malignan-
cies experience high levels of distress and develop close and long-
term relationships with healthcare workers (HCWs). Studies on
HCWs-patient relationships reported hematologists’ difficulties com-
municating diagnosis information to their patients. However, litera-
ture on this topic is still scarce. The present study aims to investigate
the satisfaction of people with leukemias and lymphomas regarding
HCWs-patient communication, perceived support, and the effects of
these aspects on distress.

Methods. We recruited 58 individuals (26F, 18-77 years), 6 were
diagnosed with ALL, 24 with AML, 4 with APL, 1 with HCL, 6 with
HL, and 17 with NHL. All patients filled out a questionnaire about
perceived support, communication, and distress.

Results. The majority of patients defined themselves as
very/mostly satisfied with the support received from HCWs (88%),
felt they had received information about the disease (93%), and were
able to ask questions about it (77%). Less than 50% of participants
felt they had received information about the state and work-related
assistance rights. Controlling for age and gender, received support
from HCWs correlated with received information about the disease
and the assistance rights, p<.017, r > .44. Finally, medical informa-
tion, but not information about the assistance rights , nor HCWs’ sup-
port predicted patients distress levels, β=-.45, p=.007.

Conclusions. The present study shows how hematological
HCWs are perceived as supportive by their patients. Communication
regarding the illness is also perceived as adequate, while communi-
cation of information regarding assistance rights is more critical. Fi-
nally, the present study emphasizes the importance of HCWs-patient
communication about the disease, as it is the primary predictor of
distress in people with leukemias and lymphomas. Communication
courses for hematologic HCWs seem rare. Thus, it would be crucial
to design specific training interventions on this topic. Additionally,
it would be beneficial to implement not only communication about
illness but also about assistance rights.
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IMPLEMENTATION OF INTERACTIVE NARRATIVE MEDICINE IN
ONCOHEMATOLOGICAL PATIENTS CURE PROGRAM OF ASL
BAT HEMATOLOGY UNIT

C. Buquicchio, A. Quacquarelli, T.M. Santeramo, R. Miccolis, 
C. Germano, M. Leo, V. Carluccio, S. Mallano, E. Arcuti, 
V. Strafella, G. Desantis, G. Tarantini

SC Ematologia Con Trapianto, ASLBAT, Italy

The emerging paradigm of person-centered medicine has led to
a change in the approach represented by the introduction of Patient
Reported Outcomes (PRO), without the mediation of the clinical in-
terview.The questionnaires for collecting PROs include both stan-
dardized tools specific to pathology that investigate the patient’s
perceived health status and quality of life,which can be detected with
narrative methodologies. Emanar is a narrative medicine path dedi-
cated to patients with oncohematologic disease promoted by the ASL
BT psychologist in the hematology department with the aim of fa-
cilitating the processes personalizing the treatment path of each pa-
tient starting by listening to his experience.Objectives of the study
are:- Facilitate the process of shared therapeutic decision-making;-
Personalize treatment paths through multidimensional exploration of
the patient’s existential and emotional experience;- Promote the work
of the multidisciplinary team by orienting it towards a bio-psycho-
social vision of the patient;- Monitor the impact of therapy on quality
of life through the integration of standardized quality of life ques-
tionnaires and patient narratives.The DNMLAB.IT platform is used
which offers patients the opportunity to tell their story in a narrative
digital diary in a protected environment oriented towards clinical ob-
jectives,divided into four digital rooms which respectively welcome
patients and teams treating the following pathologies to offer dedi-
cated psychological support: 1) Chronic Lymphatic Leukemia; 2)
Multiple Myeloma; 3) Acute Myeloid Leukemia, 4) Lymphomas.
SCENARIO 1 - PATIENT WITH NEWLY DIAGNOSED:the digital
narrative diary is proposed to the patient or caregiver close to the di-
agnosis with the aim of better understanding their experience and,
based on it, subsequently agree with the patient on the most appro-
priate therapy. SCENARIO 2-PATIENTS UNDER TREATMENT
2:the digital narrative diary is proposed to the patient with the aim
of better understanding their experience and personalizing the ther-
apy.The treating team will decide whether and which scale to send
from the platform to each patient. Specifically, the following scales
will be loaded:- Scale for assessing the patient’s quality of life;- Pain
rating scale;- Psychological comorbidity scale.Feedback is given to
the patient and caregiver during subsequent meetings. It is important
that members of the care team read the patient/caregiver narrative
before the follow-up visit.
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WHAT ARE THE NEEDS OF PATIENTS UNDERGOING CAR-T
CELL THERAPY?

S. Alfieri1, E. Criscuolo1, A. Chiappella2, L. Gangeri1, B. Scacciati1,
R. Petrigliano1, N. Pozzetto3, C. Borreani1

1Clinical Psychology Unit, Fondazione IRCCS Istituto Nazionale dei
Tumori; 2Haematological Unit, Fondazione IRCSS Istituto Nazionale
dei Tumori; 3Ass. Italiana contro Leucemie-Linfomi e Mieloma (AIL),
Milano Monza Brianza OdV, Italy

Background. Despite the extensive focus in recent literature on
the medical aspects of Chimeric Antigen Receptor (CAR) T-cell ther-
apy (Brudno et al., 2019; Davila et al., 2014; June et al., 2018), there

remains a lack of research addressing the needs of patients undergo-
ing this treatment. Understanding these needs is fundamental to de-
velop personalized treatment pathways that account for patients’
actual conditions, preferences, and desires. This study aims to iden-
tify the needs of patients at a leading center for CAR-T cell treatment:
the Fondazione IRCCS Istituto Nazionale dei Tumori.

Method. This is a qualitative observational, cross-sectional and
single center study.

Participants. Patients were recruited from a group of individuals
who had either undergone CAR-T cell treatment or were eligible for
such. They participate in semi-structured interviews. The sample size
was determined based on achieving theoretical saturation (Weller et
al., 2018). Interviews were audio-recorded with participants’ consent,
transcribed verbatim, and analyzed through thematic analysis (Braun
& Clarke, 2006).

Results. Twelve patients participated, 50% male. 50% (n=6) have
non-Hodgkin’s lymphoma, 16.7% (n=2) have multiple myeloma.

25 needs were identified, grouped by summary need into 4 macro
areas: needs during hospitalization, psychological, improvement of
daily life and assistance (Table 1). Theoretical saturation was reached
at the sixth interview.

Discussion. Twelve patients (50% male) participated in the study.
50% (n=6) were diagnosed with non-Hodgkin’s lymphoma, while
16.7% (n=2) had multiple myeloma. 25 needs were identified and
categorized into four macro domains: hospitalization-related needs,
psychological needs, improvements for daily living, and patient as-
sistance (see Table 1). Theoretical saturation was reached at the sixth
interview. Patients expressed some common needs among other on-
cological pathologies (e.g., certain psychological, assistance, and
daily life improvement needs), while other needs were specific to
CAR-T cell treatment and are absent from the existing literature (e.g.,
needs during hospitalization). Several needs reported by patients,
though legitimate, were unattainable (e.g., prognostic certainty),
meanwhile others remain actionable. Particularly, many needs cate-
gorized under “patient assistance” can be addressed by efforts to mit-
igate the tiring and/or traumatic experience of hospitalization.

Table 1. 

!
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ROLE OF MULTIDRUG RESISTANT ORGANISMS (MDRO) 
COLONIZATION IN THE OUTCOME OF PATIENTS WITH ACUTE
LEUKEMIA: SINGLE-CENTER PROSPECTIVE/RETROSPECTIVE
EXPERIENCE

S. Mohamed1, A. Misin4, E. De Bellis1, V. Costantino3, 
A. Lo Vecchio4, M. Busetti3, M. Di Santolo3, M. Poiani1, R. Stella1,
C. Ancora1, R. Luzzati2,4, F. Zaja1,2

1UCO Ematologia, Azienda Sanitaria Universitaria Giuliano Ison-
tina; 2Dipartimento di Scienze Mediche, Chirurgiche e della Salute,
Università di Trieste; 3SC Microbiologia, Azienda Sanitaria Univer-
sitaria Giuliano Isontina; 4UCO Malattie Infettive, Azienda Sanitaria
Universitaria Giuliano Isontina, Italy

Introduction. Patients (pts) with disease or therapy related im-
munodeficiency are at higher risk for fatal infections caused by mul-
tidrug resistant organisms (MDRO). Despite the research of MDRO
colonization is frequently performed in pts hospitalized for acute
leukemia (AL) the impact of MDRO colonization on the clinical
course and overall survival (OS) has not been systematically studied.

Table 1. 

Methods. A retrospective/prospective, observational single-cen-
ter study to assess the role of MDRO in the outcome of a cohort of
84 consecutive pts with acute leukemia (AL), was developed at the
UCO Ematologia in Trieste. The assessment of colonization was per-
formed weekly during the period of hospitalization, with rectal and
nasal swab. Serial blood cultures were performed in case of fever or
other suspect of infection. Primary objective of the study was the
evaluation of OS comparing pts with and without MDRO coloniza-
tion. Data were stratified by diagnosis and therapies received. 

Results. Between January 2020 and December 2022, 84 pts were
included: 72 (86%) acute myeloid leukemia (AML), 12 (14%) acute
lymphoblastic leukemia (ALL). Median age was 69 years (range 23-
87). Two subgroups of pts, equally represented, were identified ac-
cording to the therapies received (intensive or non-intensive
chemotherapy). Clinical and biological features of the pts are shown
in Table 1. 45/84 pts (53%) were colonized by MDRO [nasal swab
1/45 (2.5%), rectal swab 43/45 (95%), both rectal and nasal swab
1/45 (2.5%)], in particular E. Faecium VRE (47%) and E. Coli ESBL
(17%); 7/45 experienced a breakthrough bacteremia by the same col-
onizing MDRO. The 12 and 24-months OS of the colonized sub-
group was significantly lower than non-colonized pts (65,3% vs

79,2% and 45,8% vs 68%, respectively; p=0.038). MDRO coloniza-
tion influenced OS regardless the subtype of AL [HR 2.47 (1.17-5.2,
p=0.018)] and the intensity of therapies received [HR 2.5 (1.2-5.2,
p=0.014)]. The impact of MDRO colonization in the development
of breakthrough fatal infections was low (9/45 pts, 20%).

Conclusions. In our experience MDRO colonization resulted to
be a strong general predictor of OS in AL pts, even if associated with
direct fatal breakthrough infection only in a minority of cases. Fur-
ther studies should be performed to investigate other direct or indirect
relationships between MDRO colonization and pts outcome and, in
particular, the possible role of fecal microbiota.
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RESEARCH: ‘THURSDAYS WITH HEMATOLOGY’ BECOMES.
“TRAVEL TOOLS FOR THE HEMATOLOGY JOURNEY” AND 
INFORMATION POINT

F. Dazzi1, I. Bertaggia2, F. andreazzoli3, L. Loni4, F. Simonetti5, 
A. Stefanelli6, E. Capochiani7, P. Fistesmaire8

1,8UOC continuità ospedale territorio Azienda toscana nord ovest;
2,3,4,5,6,7UOC ematologia azienda toscana nord ovest, Italy

The “Thursdays with Hematology” (GE) project stems from the
psychological intervention that the UOC Psychology Continuity
Hospital Territory operates at UOC Hematology of the Versilia Hos-
pital Presidio with the support of “Comitato Versilia per l’Ematologia
Odv” (CVE, an AIL National affiliated committee). From actively
listening to the disease experience of patients and family members
emerges the need for a relationship in which to stay beyond the spe-
cialist protocol as a time of care, which improves the quality of pa-
tient care and patient compliance with better efficacy even on drug
treatment. The project refers to Law 219/2017, which promotes the
relationship as time of care, values the patient’s decision-making au-
tonomy, and places information and psychoeducation as central in
the contract of trust at the basis of taking charge. With this in mind,
GEs have been structured as discussion spaces open to patients, fam-
ily members, volunteers, and general pratictioner. All specialists in-
volved in the hematology pathway addressed a different topic
monthly (13 meetings). The discussion in dual mind-body perspec-
tive involved about 200 total users. Realizing that how we are in the
body influences our thoughts and vice versa, the topics covered are:
the diagnostic process, outpatient chemotherapy, chemotherapy-re-
hospitalization in the ward, the elderly patient, adaptation to the dis-
ease, disease remission, transplantation, integrated medicine, pain,
palliative care, venous accesses and the body, psychiatry and the or-
ganic patient. The project is multidisciplinary, and specialists made
their expertise available to the audience by answering questions from
those present. The GEs’ “reflections and critical issues” became an
informational handbook, “Travel Tools for the Hematology Path-
way,” distributed free of charge at the outpatient sites of the UOC
Hematology Azienda Toscana Nord Ovest. The data that emerged
concern the disease, the relationship, the time of care, and the bu-
reaucratic and practical aspects that inexorably impact the quality of
life of the system in which the disease manifests itself. Also in col-
laboration with the local association “Comitato Versilia per l’Ema-
tologia Odv” an information point for the hematology pathway
dedicated to patients and family members will be opened.

Table 1 – Clinical and Biological features 

 

 

 

 

 

 

 

 

 

 

 
*Therapies: Intensive therapy: 3+7 regimen, CPX-351, FLAI, HD-ARAC, Gimema ALL1913 scheme therapy; Non intensive: 
hypomethylating agents single agents, hypomethylating agents plus venetoclax 
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THE TRANSFUSION SUPPORT IN THE END OF LIFE: 
IT’S REALLY NECESSARY?

F. Salmaso

UOS Hospice Istituto Oncologico Veneto, Italy

It’s known that patients with hematological malignancies HM are
entrusted to Palliative Care Services PCS in a more advanced stage
of the disease and in a lower percentage than those with solid tu-
mours. The hematological patients present a big burden of symptoms,
often underestimated.

Which are the reasons of this missed passage to the PCS?
• unpredictability of the course of the HM
• number of treatments
• difficulty of the haematologists in deciding to stop active treat-

ments.
Haematologists admit as difficulty in entrusting their patients to

PCS the problem of the transfusion support TS
It’s really necessary to continue with TS at the end of life?
We retrospectively anaylized 412 consecutive patients admitted

to our hospice dedicated only to the care of patients with cancer.
Among 412 only 42 had a HM, almost 10%. The real number was
40, because 2 had a double hospitalization; discharged, returned to
hospice at the end of life.

Characteristics of the 40 patients:
• 23 M and 17 F
• age: 52-100
• pathologies:
20 Acute Leukemias and Myelodisplastic Syndromes
7 Multiple Myeloma
13 Lymphoma
• days spent in hospice: 1 to 59
The most frequent symptoms were asthenia and fever, managed

with steroids, in particular dexamethasone and hydrocortisone.
27 pateints had severe anemia and trombocytopenia.
We considered as severe: anemia<80 g/L and trombocytope-

nia<20000/ul, target values for blood transfusions.
As an alternative to TS, severe anemia was managed with intra-

venous infusion of iron and multivitamin.
Thrombocytopenia was managed only in the presence of haemor-

ragic manifestations with intravenous infusion of tranexamic acid
and vitamin K. Considering that many patients entered in hospice in
the last days/ hours of their life, we have not seen differences in the
clinical conditions of the stable patients since it was decided to stop
transfusion support. Only few patients, among 8 that had a temporary
recovery, were supported with red cells or platelets at the moment of
leaving the hospice.

Conclusions.
• the majority of patients with HM entrusted to PSC are old and

with many comorbidities that controindicate active treatments
• many patients with HM are entrusted to PCS in the end of life;

those who died within a week of entering into our hospice were 12
• transfusion support in the patients in avanced stage of disesas

does not improve the quality of life; in one case it was detrimental
because the patient presented an acute pulmonary edema.

P154

HOW I TREAT SARS-COV-2 INFECTION DURING HEMATOPOIE-
TIC STEM CELL TRANSPLANT BONE MARROW APLASIA: 
MONOCENTRIC EXPERIENCE

M. De Muro, F. Saltarelli, l. Quattrocchi, V. Martini, S. Frongia, 
I. Petriccione, A. Carbone, l. De Padua, G. Gangemi, l. Malandruccolo,
A. Ferrari

Department of Hematology, Fabrizio Spaziani Hospital, Italy

Background. Hematological patients and hematopoietic stem
cell transplant (HSCT) recipients have high risk of mortality and
morbidity from severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), an infection with an estimated at least 2.5-fold in-
creased risk of death. In HSCT patients, estimated mortality from
Centers of European Group for Blood and Marrow Transplantation
was approximately 25%, and similar for autologous and allogeneic-
HSCT patients.

Method. In our Center we carried out 11 HSCTs from July 2023
to April 2024, all patients are subject to bi-weekly monitoring of the
SARS-CoV-2 swab. Only one patient tested positive.

Results. The patient has a refractory Hodgkin lymphoma after
first-line treatment, he was 24 years old, unvaccinated for SARS-
CoV-2, had not comorbidities and he was a smoker. The patient had
a negative SARS-CoV-2 nasopharyngeal swab molecular test (Abbot
Resp- 4 -Plex) at the admittance to hematological ward. It was con-
ditioned according to FEAM protocol (fotemustine, cytarabine,
etoposide and mephalan) and was undergoing to infusion of CD34-
positive cell dose 7.38 x106/kg, on day 0 . On day -2 he had the first
positive SARS-CoV-2 swab, 30.77 amplification cycles. The chest
CT scan was performed after the positive swab, and it showed no
signs of interstitial pneumonia. The patient received antiviral therapy:
remdesivir 200 mg on day -2 and 100 mg on day -1 and day 0. The
patient has febrile neutropenia on day +7 and he received empirical
antibiotic therapy with piperacillin tazobactam, the infectious agent
could not be determined, and the fever disappeared within 24 hours.
The antibiotic treatment was withdrawn after ten days. SARS-CoV-
2 swab was performed every other days, and resulted always positive
(with viral load range from 30.77 to 38.09 amplification cycles); on
day +10 , it resulted negative. The we observed neutrophils engraft-
ment on day +11, and the patient was discharged home on day +14.

Conclusion. cases of SARS-CoV-2 infection in aplasia after
high-dose regimen for autologous stem cell transplantation are rare
in the medical literature; in our experience, the low viral load, the
absence of comorbidities, but also the promptly CT scan and the start
of antiviral therapy have allowed us to have no complications from
SARS-CoV-2.
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PU01

COMBINED CONGENITAL HEMOGLOBIN AND RED BLOOD
CELL DEFECTS: DEALING WITH PHENOTYPE

C. Giubbilei1, S. D’angelo1, A.M. Vannucchi1,2, V. Carrai1.

1Hematology Unit, Careggi University Hospital; 2Center for Inno-
vation and Research in Myeloproliferative Neoplasms, Hematology
Unit, Careggi University Hospital, Italy

Introduction. The main cause of hereditary anemia is repre-
sented by hemoglobinopathies, although other defects affecting the
red blood cell (RBC), such as enzymatic and membrane defects, are
often encountered. Contrary to what is known, inheriting multiple
defects affecting the RBC is not rare. However, the limited data avail-
able in the literature expose us to the risk of under-diagnosing such
conditions, especially when multiple heterozygous conditions are
combined, and the phenotype might not be readily apparent. Here,
we present three cases in which, starting from an intermediary phe-
notype, genetic diagnostics were expanded, revealing compound mu-
tations that could account for the clinical presentation.

Materials and Methods. Main characteristics are reported in
Table 1. Patient 1 (P1) presented clinical features compatible with
thalassemia intermedia (TI), with a spleen size of 14.5 cm. Patient 2
(P2), a carrier of Beta-thal trait (confirmed in the father), presented
symptoms of moderate anemia associated with hyperferritinemia.
Patient 3 (P3) presented clinical features compatible with TI, mod-
erate anemia, and symptomatic worsening splenomegaly (20 cm).

Table 1. 

Discussion. In the literature, the PKLR variant (associated with
PK deficiency) seems to ameliorate beta-thalassemia phenotype,
while the G6PD variant found in P1 has an uncertain significance.
The mutations identified in P2 are classified as probably pathogenic
and of uncertain significance, respectively.In P2, these mutations pre-
sented with a pathological phenotype, which, in conjunction with he-
mochromatosis (TRF2), limited therapeutic options by making
phlebotomy impractical.The SPTA1 mutations, typically associated
in the literature with spherocytosis/elliptocytosis/pyropoikilocytosis,
led to a phenotype in P3 compatible with hereditary spherocytosis,
justifying the rapid worsening of splenomegaly, which had always
been present and was in line with the TI phenotype. However, the
acute clinical deterioration remains unexplained.

Conclusions. Some of the variants found do not have a clearly

pathological significance. However this does not exclude the possi-
bility that they could worsen the phenotype, in the presence of other
genetic defects affecting the RBC. Given the limited data available,
it is advisable to always expand the analysis to search for multiple
defects, collecting a greater number of cases to investigate their fre-
quency and delineate the phenotypes of the most common combined
defects.

PU02

IMPROVED QUALITY OF LIFE AND TRANSFUSION INDEPEN-
DENCE IN A PNH PATIENT TREATED WITH PEGCETACOPLAN
AFTER C5 INHIBITORS FAILURE

A. Condorelli1,2, M. Bellini1, G. Gazzola1,3, A. Putelli1,3, 
A. Rambaldi1,3

1Hematology and Bone Marrow Transplant Unit, ASST Papa Gio-
vanni XXIII; 2University of Milan-Bicocca; 3University of Milan,
Italy

Pegcetacoplan is the first proximal complement inhibitor ap-
proved for the treatment of paroxysmal nocturnal haemoglobinuria
(PNH) in Europe in patients who are anemic after at least 3 months
of treatment with a C5 inhibitor, following the results of the PEGA-
SUS phase III trial. Pegcetacoplan prevents the C3 deposition on red
blood cells and therefore reduce extravascular hemolysis, which rep-
resent one of the major causes of non response to terminal comple-
ment inhibitors. Here we report the case of a 54 year-old female
patient diagnosed with PNH in 2017. 

Figure 1. 

In March 2019 the patient was started on treatment with
Eculizumab due to the development of an important asthenia and of
a transfusion dependent hemolytic anemia. She achieved an optimal
but transient response. In July 2020 the hemoglobin value started de-
creasing and she needed trasnfusion support. The transfusion need
progressively worsened over time. A bone marrow evaluation was
performed and showed a normal cellularity, a PNH clone of 92% and
a normal karyotype. At this time, an allogeneic bone marrow trans-
plant was considered. In November 2021 she was started on
Ravulizumab, without any improvement. Direct antiglobulin test
(DAT) detected C3 deposition consistent with C3-mediated extravas-
cular hemolysis. In March 2023, she started therapy with the C3 in-
hibitor Pegcetacoplan at the dosage of 1080 mg subcutaneously twice
a week. Hemoglobin value and hemolysis markers normalized within
2 weeks. DAT evaluation after one and two months of treatment con-
firmed negativity of C3 deposition on patient’s red blood cells (Fig-
ure 1). Treatment was extremely well tolerated. Furhermore, the
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patient reported a significant improvement in her quality of life. On
the last follow up (one year from the start of treatment), the patient
was asymptomatic and her laboratory exams showed an hemoglobin
value of 12.5 g/dl with normal hemolysis markers and a negative
DAT. This case confirm the beneficial effect of proximal complement
inhibitors which are able to control both extra and intravascular he-
molysis in PNH patients with persistent anemia and transfusion need
in course of treatment with C5 inhibitors. This young patient was
able to achieve transfusion independence with a normal hemoglobin
level and, most importantly, she improved her quality of life.

PU03

FIRST ITALIAN PATIENT WITH PAROXYSMAL NOCTURNAL 
HEMOGLOBINURIA TREATED WITH NOMINAL USE OF 
DANICOPAN AS ADD-ON THERAPY TO RAVULIZUMAB

E. Metafuni, S. Giammarco, M.A. Limongiello, P. Chiusolo, S. Sica

Dipartimento di Scienze di Laboratorio ed Ematologiche, Fon-
dazione Policlinico Universitario Agostino Gemelli IRCCS, Italy

Extravascular hemolysis (EVH) remains a cause of persistent
anemia in patients with paroxysmal nocturnal hemoglobinuria (PNH)
receiving treatment with a C5 inhibitor. EVH is due to C3 deposition
on PNH red blood cells (RBCs) surviving intravascular hemolysis
(IVH) which were sequestered and destroyed in the liver and spleen.
Danicopan (ALXN2040) is an oral factor D inhibitor that showed a
positive profile as add-on therapy to C5 inhibitors for patients with
PNH who experienced EVH. Our center was the first in Italy to join
Danicopan (ALXN2040) nominal use program as add-on therapy to
Ravulizumab. 

Figure 1. 

This is the case report of the first Italian patient treated with this
nominal use program of Danicopan (ALXN2040). The patient was
an 82-year-old man with a diagnosis of PNH made in February 2021.
Abnormal laboratory tests at diagnosis: white blood cell count
2.83x109/L, hemoglobin (Hgb) 8.3 g/dl, platelets 71x109/L, reticulo-
cytes 181x109/L (n.v. 50-100), lactate dehydrogenase 760 UI/l
(n.v.<250), and suppressed haptoglobin. Flow cytometry: PNH RBCs
18%, PNH monocytes 42%, and PNH neutrophils 0.5%. Once the ap-
propriate vaccinations were received, the patient began therapy with
Eculizumab. During this treatment, the patient occasionally required
RBC transfusion, maintaining a good control of IVH (Hgb 8.5-9 g/dl),
although he complained of asthenia. In March 2023 the patient was
passed to Ravulizumab. Ravulizumab provided good control of IVH,
and the patient did not require RBC transfusion anymore (Hgb 9g/dl).
However, on November 2023 the patient experienced a breakthrough
hemolysis (BTH) with severe anemia (Hgb 5 g/dl) that required hos-
pitalization, antibiotic therapy, and RBC transfusions (n=4). Once
BTH had resolved, the Hgb level remained above 9 g/dl and the direct

antiglobulin test (DAT) was found to be positive for C3d deposition.
On December 2023 we requested Danicopan (ALXN2040) under
nominal use as add-on therapy to Ravulizumab. The pharmaceutical
company accepted the request, and our ethics committee approved
the treatment. In January 2024, the patient added Danicopan 150
mgx3/day to Ravulizumab. The Hgb level rapidly increased from 8.5
g/dl to 12 g/dl, as reported in Figure 1, demonstrating Danicopan
(ALXN2040) efficacy in EVH while maintaining IVH control to-
gether with Ravulizumab. The patient had no side effects, showed a
good adherence to the combined therapy, and experienced a signifi-
cant improvement in his quality of life.

PU04

COVID EFFECTS ON HAEMATOCRIT

M. Piazza

ASL4 Transfusion Service, Italy

The haematocrit analysis (HCT) is an evaluation that is part of the
blood count, it indicates the percentage of the blood volume occupied
by erythrocytes. HCT increases in smokers and in the course of
haematological, pulmonary and renal pathologies; it is reduced in pa-
tients with anemia, particularly due to iron deficiency. To put in evi-
dence the effect of Covid on HCT, were considered the test in male
blood donors, in the four years preceding the start of the pandemic
and in the following four years. The HCT analyzed were in the pre-
Covid period from 01.07.2016 to 31.12.2019 and in the period from
01.01.2020 to 31.06.2023. There were 10978 donors in time pre-
Covid with a median of 44,3% of HCT. There were 9983 donors in
time postCovid with a median of 44,0% of HCT. Following the arrival
of Covid the HCT in male donors decreased, according to Mann-
Whitney test (P<0,0001). The cause could be due to the state of
chronic anemia induced by the viral infection or autoimmune diseases
Covid associated. The decreased should be probably also due to
changes in eating habits, less introduction of iron, less smoking.

ù

Figure 1. 

Sample 1 
Variable 2017_2019 

2017-2019 
Sample 2 
Variable 2020_2023 

2020-2023 
  

  Sample 1 Sample 2 
Sample size 10978 9983 
Lowest value 29,9000 33,3000 

Highest value 58,4000 59,4000 

Median 44,3000 44,0000 
95% CI for the median 44,3000 to 44,4000 44,0000 to 44,1000 
Interquartile range 42,6000 to 46,1000 42,2000 to 45,9000 

Mann-Whitney test (independent samples) 

Average rank of first group 776,9315 
Average rank of second group 21152,2676 
Mann-Whitney U -51734577,00 
Test statistic Z -243,633 
Two-tailed probability P < 0,0001 
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PU05

COVID EFFECTS ON TCD

M. Piazza

ASL4 Transfusion Service

The direct Coombs Test (TCD) is used to show if agglutinating
antibodies, determining autoimmune hemolytic disease or not, are
present on the red blood cell membrane. Excluding the causes of ma-
ternal-fetal or transfusion incompatibility, the direct Coombs test is
positive in the case of haematological pathologies, infections, use of
drugs and autoimmune, rheumatic disease. To put in evidence the ef-
fect of Covid on the direct Coombs test, all tests carried out in the
four years preceding the start of the pandemic and in the following
four years. The patients analyzed were hospitalized or external; in
the pre-Covid period from 01.07.2016 to 31.12.2019 and in the pe-
riod from 01.01.2020 to 31.06.2023. There were a total of 745 pre-
Covid TCDs of which 174 were positive (23%). There were a total
of 968 postCovid TCDs of which 323 were positive (33%). Follow-
ing the arrival of Covid, both the demand for testing and positivity
increased. The increased demand is probably due to the increase in
signs and symptoms of hemolysis. The grow of positivity could be
linked to an high incidence of septic state and autoimmune diseases.

Figure 1. 

PU06

EFFICACY OF EMICIZUMAB IN THE MANAGEMENT OF SE-
VERE HEMOPHILIA A: A CASE REPORT OF SUCCESSFUL
THERAPY IN A PATIENT UNRESPONSIVE TO CONVENTIONAL
TREATMENTS

M.G. Ingrascì1, C. Cammarata1, M. Mattana3, M.F. Mansueto1, 
S. Siragusa1, M. Napolitano1,2

1Department of Health Promotion, Mother and Child Care, Internal
Medicine and Medical Specialties (PROMISE); 2Hospital “V.
Cervello”; 3Department of Precision Medicine in Medical, Surgical,
and Critical Care (Me. Pre. C. C. ).

Recent advancements in severe hemophilia management have
seen a paradigm shift with the advent of new extended half-life
(EHL) molecules and emicizumab, approved in 2017 for hemophilia
A. Emicizumab, administered weekly or biweekly subcutaneously,
has shown remarkable efficacy in reducing bleeding episodes, irre-
spective of inhibitors, offering a more convenient treatment option.
The growing emphasis on quality of life in healthcare, underscores
the psychological, social, and emotional toll chronic diseases like he-
mophilia impose on patients and their families. The case study pre-
sented highlights the benefits of personalized therapies like tailored

prophylaxis in enhancing the quality of life for hemophilic patients,
considering the profound impact of hemophilia on various aspects
of patients’ lives. The case involves an 18-year-old male diagnosed
with severe hemophilia A, with a history of unsuccessful inhibitor
treatment and several immune tolerance induction attempts. Despite
prior therapies, including recombinant Factor VIII and bypassing
agents, the patient continued to experience severe bleeding episodes,
leading to musculoskeletal complications and diminished quality of
life. Transitioning to emicizumab, planned collaboratively with a spe-
cialized medical team, proved beneficial. Subcutaneous administra-
tion of emicizumab reduced treatment burden compared to previous
therapies, leading to a significant reduction in bleeding episodes. Pe-
riodic quality of life assessments, including standardized question-
naires like SF-36 and EQ-5D, tracked improvements in treatment
adherence, psychological well-being, and family relationships. Over
the treatment period, bleeding episodes decreased significantly, with
observed improvements in joint health. SF-36 and EQ-5D scores re-
vealed challenges in movement-related functions and emotional well-
being initially, but subsequent administrations showed improvements
in health perception and slight enhancements in self-care and anxiety
levels. The case underscores the efficacy of emicizumab in managing
severe hemophilia A, particularly in patients with inhibitors unre-
sponsive to conventional treatments. The multidisciplinary approach
involving healthcare professionals ensured comprehensive support
during treatment transition and long-term monitoring, highlighting
the importance of innovative therapies like emicizumab in severe he-
mophilia management.

PU07

OCULAR RELAPSE POST HEMATOPOIETIC CELL TRANSPLAN-
TATION OF B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA

F.I. Merchionne, S. Guerriero, G. Mele, G. Quintana, G. Guaragna,
E. Rinaldi, M.R. Coppi, P. D’errico, D. Pastore

U.O. Hematology “Antonio Perrino” Hospital, Brindisi; U.O. De-
partment of Ophthalmology and Neuroscience, University of Bari
“Aldo Moro”, Medical School, Bari, Italy

In November 2020, a 56-year-old women affected by relapsed
and refractory Philadelphia chromosome-positive B acute lym-
phoblastic leukemia (B-ALL) harbored T315I-BCR-ABL mutation,
and with CNS involvement at the time of diagnosis, underwent at
hour hospital to myeloablative sibling-matched allogeneic peripheral
blood stem cell transplantation (allo-PBSCT) , with MRD negative
status. On day 116 after allo-PBSCT, the patient presented concurrent
hepatic and cutaneous graft-versus-host disease (GVHD) responsive
to administration of high-dose immunosuppressive therapy, but on
day 155, despite the use of cyclosporin A and steroid therapy, the pa-
tient presented also ocular GVHD with central corneal ulcer in the
left eye and severe lung GVHD. Therefore, she was started on ex-
tracorporeal photopheresis and treatment with ruxolitinib with re-
gression of corneal ulcer and improvement of ocular and pulmonary
simptoms. In August 2021, on day 271 after allo-PBSCT, she pre-
sented with sudden ocular pain and decreased visual acuity in both
eyes. A diagnostic aspiration from the both anterior chambers was
performed, and a flow cytometry test revealed abnormal lymphocytes
phenotyped as CD19+ CD20+ CD22+ CD10+ CD34+ CD45+, com-
patible with B-ALL. A diagnosis of an ocular relapse of B-ALL was
established. Therefore, the patient underwent a lumbar puncture that
was found normal with no evidence for blast cells. Magnetic reso-
nance imaging (MRI) of the brain was normal with no CNS involve-
ment. Bone marrow aspiration excluded recurrence of the disease
and BCR-ABL molecular test showed complete molecular remission.
Furthermore, a whole marrow chimerism showed 100% of donor
cells. Local treatment in both eyes with intravitreal injections of

!

"#$!
%&%!

'#"!

($'!

)!

&))!

$))!

())!

*))!

")))!

"&))!

+,-./012! +/34./012!

!"#!$%&$'(()*#$%&+"!!($

56789:8! ;<=>9:8!

258



51° Congress of the Italian Society of Hematology, Milano, Italy, September 23-25, 2024

methotrexate (400 μg/0.1 ml) was started on a schedule of once
weekly for 8 weeks for the induction phase, and once monthly for 8
months for the maintenance phase, until therapy was discontinued
because of sudden vision loss due to methotrexate toxicity. During
follow up, the patient partially recovered the visual acuity. In Sep-
tember 2023, a MRI of the brain and orbits showed a left orbital re-
lapse with partial involvement of the optic nerve. Since the diagnostic
medullary work-up did not reveal a B-ALL relapse and cerebrospinal
fluid exam was normal, the patient was referred for an eye irradiation
(22 Gy into 12 daily fractions). The control MRI after radiotherapy
showed a complete ocular remission. Currently, the patient is con-
tinuing regular follow up.

PU08

COEXISTENCE OF TWO RARE NEOPLASMS: CLONAL PROLI-
FERATION OF PLASMACYTOID DENDRITIC CELLS AND ACUTE
LYMPHOBLASTIC LEUKEMIA/LYMPHOBLASTIC LYMPHOMA
OF EARLY PRECURSORS OF T CELLS

D. Avino, E. Esposito, I. Santitoro, M. Di Rosa, B. Vannata, 
V. Maglione, A. Di Palma, C. Califano

UOC Ematologia Presidio Ospedaliero “Andrea Tortora”, Italy

T-cell precursor acute lymphoblastic leukaemia (ETP/ALL) is a
subtype of T/ALL distinguished based on a unique immunopheno-
typic and genomic profile characterized by a worse prognosis than
the other subgroups. The definition of ETP/ALL is based on the im-
munophenotype of the blasts characterized by the expression of T-
lineage antigens CD7, CD2 and cCD3, the absence or low expression
of CD5 (<75% positive cells) and the absence of CD8 and CD1a.
ETP blasts retain differentiation potential in myeloid/dendritic cells
and therefore express myeloid and/or stem lineage-associated anti-
gens such as CD34, CD117, CD13, CD11b, HLA-DR. The concomi-
tant neoplastic proliferation of a population of plasmacytoid dendritic
cells (pDCs) with specific morphological and immunophenotypic
characteristics has been rarely described in the literature. Dendritic
cells (DCs) are antigen-presenting cells involved in the immune re-
sponse. DCs express CD4, CD123, CD303 and HLA-DR and are
negative for CD56 and CD11c. The two types of hematologic neo-
plasms related to pDCs are clonal proliferations of mature pDCs
(MPDCP) and blastic pDC neoplasms (BPDCN). MPDCPs with a
nonmalignant clinical course are rare and mostly associated with
myeloid neoplasms with which they share clonality. In contrast, cases
of MPDCP neoplasms associated with lymphoid neoplasms are rare
and no common genetic abnormalities were found in the described
cases suggesting coexistence due to chance and not a common clonal
origin. We describe the case of a 37-year-old male presenting with
pancytopenia, splenomegaly, lymphadenopathy, anemia, and throm-
bocytopenia. Morphological examination of bone marrow blood
smears revealed blasts of heterogeneous size partly with high N/C
ratio, scant basophilic agranulated cytoplasm and partly with
pseudopodial expansions indicative of BPDCN. Cytofluorimetric
analysis shows a population of blasts with CD34+TdT+
cyCD3+CD7+CD5+dimCD33+CD13+CD123+/- immunopheno-
type indicative of ETP/ALL and a CD34-
CD304+CD123+CD4+CD56- population indicative of mature pDCs.
Considering the data, a diagnosis of ETP/ALL associated with pro-
liferation of pDCs with mature phenotype and blastic morphology is
made. The diagnosis is consolidated by the bone marrow biopsy re-
port. The patient undergoes Hypercvad scheme and allogeneic
hematopoietic stem cell transplantation. Integration of the morpho-
logic, immunophenotypic, and bone marrow biopsy findings made
it possible to make a correct diagnosis and guide appropriate treat-
ment choices.

PU09

EFFICACY OF RITUXIMAB FOR MEMBRANOPROLIFERATIVE
GLOMERULONEPHRITIS IN A PATIENT WITH CHRONIC LYM-
PHOCYTIC LEUKEMIA

V. Innao, A.P.M. Barbagallo, A. Gorgone, G. Uccello, M. Salerno,
U. Consoli

Hematology Division - A. R. N. A. S. Garibaldi, Italy

Introduction. Chronic Lymphocytic Leukemia (CLL) is the
most common leukemia in western countries, with an incidence
aged-related and high clinical variability. Membranoproliferative
glomerulonephritis (MPGN) can represent an uncommon ex-
tramedullary presentation of CLL, the only manifestation of an
asymptomatic CLL or complicate an active disease, and it can present
with either proteinuria or renal failure. There are no standard thera-
pies for treating extramedullary/extranodal manifestations only, if
CLL does not meet the criteria to start a specific treatment, so each
case must be evaluated individually, weighing the organ damage and
balancing the risks and benefits of an unconventional treatment. In
such patients the anti-CD20 monoclonal antibody rituximab can offer
a good treatment option, with an excellent safety profile even in pa-
tients with renal impairment. Its efficacy is demonstrated in numer-
ous MPGN with monoclonal Ig deposit with cryoglobulinemia or
monoclonal gammopathy of undetermined significance (MGUS) or
idiopathic. However, to our knowledge, no cases are reported in the
literature of patients with underlying CLL, but only one treated with
obinutuzumab.

Patients and Methods. We describe the case of a 55-year-old
woman, diagnosed in January 2022 with asymptomatic standard-risk
classical CLL, that developed in February 2023 a MPGN-related
mild renal failure with proteinuria, treated with rituximab adminis-
tered as 4-weekly doses of 375 mg/m2.

Results.After 4-weekly doses of rituximab the patient achieved
complete remission, with normalization of renal indices and protein-
uria. At the same time, there was a reduction in peripheral lympho-
cytosis compatible with a very good hematological response, but
positive minimal residual disease (MRD). After 6 months from the
treatment, the patient remaining to date in good renal function, sug-
gesting a complete response of her underlying MPGN.

Conclusion. Rituximab has shown excellent efficacy in the treat-
ment of an immune-mediated complication of CLL, as well as in
other autoimmune diseases. So, we consider it useful to provide
short-term therapy in immune complex-mediated MPGN in CLL pa-
tient that not meet the criteria to start a systemic treatment.

PU10

EXCELLENT COMPLIANCE AND EFFICACY IN PATIENT AFFEC-
TED BY MYCOSIS FUNGOIDES UNDER TREATMENT WITH 
PEGASYS-PEGYLATED INTERFERON ALFA-2A

R. Bianco, S. Iaccarino, M. Iovine, G. Farina, M. Troiano, 
G. Monaco, E. Vatiero, G. Cetani, A. D’ambrosio, M. Di Palma, 
F. Frigeri

UOC Ematologia AORN Sant’Anna e San Sebastiano, Italy

Introduction. Mycosis fungoides (MF) is the most common type
of cutaneous T-cell lymphoma (CTCL) observed in the general pop-
ulation. It primarily affects the skin and occasionally involves lymph
nodes. The disease course is chronic, often insidious, and challenging
to diagnose due to its resemblance to benign chronic dermatoses.

Case Presentation. A 65-year-old male presented with recurrent
erythematous patches and plaques on his trunk and extremities. The
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lesions were pruritic and resistant to topical treatments. Five previous
biopsies had shown atypical lymphocytes consistent with MF. The
patient had experienced multiple relapses despite various therapies
(chemotherapy, immunotherapy, local teraphy, UV therapy).

Treatment Strategy. Pegasys (Pegylated Interferon-alpha 2A):
given the patient’s refractory disease, Pegasys was initiated. Pegasys
is an immunomodulatory agent that has shown promise in CTCL
management. The patient received subcutaneous injections weekly.

Clinical Response. Within 2 months of Pegasys therapy, the pa-
tient’s lesions began to regress. Pruritus subsided, and skin texture
improved. Regular follow-up visits monitored treatment response
and adverse effects.

Histopathological Findings. Repeat skin biopsies demonstrated
reduced epidermotropism and lymphocytic infiltrates. Immunohis-
tochemistry confirmed decreased CD4+ T-cell infiltration. Pegasys
appeared to modulate the immune microenvironment. Pegasys offers
an alternative for patients with refractory MF. Its mechanism of ac-
tion involves enhancing antitumor immunity. Close collaboration be-
tween dermatologists, hematologists, and pathologists is crucial for
accurate diagnosis and treatment monitoring.

Conclusion. This case highlights the successful use of Pegasys
in managing recurrent mycosis fungoides. Further studies are war-
ranted to explore its long-term efficacy and safety profile.

Figure 1. 

PU11

A CASE OF MULTIPLE MYELOMA IN A PATIENT IN
TREATMENT FOR CHRONIC LYMPHOCYTIC LEUKEMIA

M. Biglietto1, A. A. Romeo2, U. Coppetelli2, M. Gherardini1, 
L. Fiori2, R. Maglione1, A. Pulsoni1,2

1Department of Translational and Precision Medicine, AOU Poli-
clinico Umberto I; 2Hematology and Transplant Unit, AO S. Maria
Goretti, Italy

Synchronous and sequential diagnosis of MM and CLL/SLL is a
rare event with a few cases reported in literature and no case, to our
knowledge, in need of concomitant treatment. Hereby we describe
the case of a 58 years old male patient who was diagnosed with CLL
in 2016 and MM in 2022. In April 2021, the criteria for CLL treat-
ment were met for progressive lymphocytosis, splenomegaly and in-
creasing dimensions of lymphadenomegalies. Therefore, Interphase
FISH and NGS analysis for CLL were performed (unmutated-IGHV,
absence of del17p, wt-TP53 and cr12 trisomy) and therapy with
Acalabrutinib was started, after debulking with Chlorambucil and

Prednisone, obtaining a Partial Response. In the beginning of Feb-
ruary 2022 Acalabrutinib was discontinued for SARS-CoV2 pneu-
monia requiring non-invasive ventilation. Then the patient was lost
to follow up and returned to our attention in May 2022, when he was
revaluated for status of disease. At CT scan resulted increased lym-
phadenomegalies and multiple osteolytic lesions. Therefore, after
further examination, the patient was diagnosed with Multiple
Myeloma IgG-k, III R2-ISS, with positive CRAB criteria for oste-
olytic lesion. Interphase FISH analysis showed t(11;14) and 1q21
amp in pathological plasma cells. Considering the patient transplant
ineligible for comorbidities and poor compliance, we started off-label
treatment with Venetoclax-Bortezomib-Dexamethasone on the basis
of the phase III Bellini trial for relapsed/refractory MM, targeting
both diseases. Venetoclax was administered, CLL-like, orally at the
dosage of 400 mg/die for 28 days per cycle, after 5 weeks rump-up;
Bortezomib subcutaneously at the dosage of 1.3 mg/m2 on days 1, 4,
8, and 11 and Dexamethasone at the dosage of 20 mg on days 1, 2,
4, 5, 8, 9, 11, and 12 of each 21-day cycle for the first 8 cycles. From
the ninth cycle, Bortezomib was administered on days 1, 8, 15, and
22 and Dexamethasone on days 1, 2, 8, 9, 15, 16, 22, 23 of each 35-
days cycle. The therapy was well tolerated and effective on both dis-
eases, achieving a Very Good Partial Response for MM and a
Complete Response for CLL after 8 courses of therapy. After 14 cy-
cles of therapy completed in February 2024, we decided to continue
the therapy only with Venetoclax for the CLL, waiting for progres-
sion of disease for MM retreatment.

Conclusions. Our report aims to propose therapy for cases like
this, needing concomitant treatment for both malignancies, with the
limitations of a case-report.

Figure 1. 

PU12

TAGRAXOFUSP IN ELDERLY BLASTIC PLASMACYTOID 
DENDRITIC CELL NEOPLASM (BPDCN): A CASE REPORT

A. Di Giovanni1, R. Riccioni1, R. Giubbolini1, C. Manetti1, 
C. Innocenti1, F. Paoletti1, D. Nasso1, S. Kovalchuk1, A. G. Carbone3,
M. Bombara3, A. Ginori2, E. Capochiani1

1UOC Ematologia Aziendale, azienda USL Toscana Nordovest;
2Centro Polispecialistico “Achille Sicari”, Anatomia Patologica;
3Azienda USL Toscana Nordovest-Dipartimento delle Diagnostiche-
Laboratorio Analisi Chimico Cliniche, Italy

Background. Blastic Plasmacytoid Dendritic Cell Neoplasm
(BPDCN) is a rare, aggressive hematologic malignancy. Tagraxofusp,
a CD123-targeting cytotoxin, was approved for BPDCN treatment.
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Case Report. A 78-year-old pt presented with fatigue and hema-
tochezia. Medical history included hypertension, impaired vision,
left adrenal swelling, and thyroid nodule. Blood tests showed pan-
cytopenia (Hb 7.2 g/dL, PMN 300/mmc, plt 15,000/mmc) with pe-
ripheral blastosis of 9.5%. The marrow assessment revealed BPDCN
(80%CD123+CD4+CD56+CD43+TdT+E-cadherin+CD14-
lysozyme-CD19-MPO-CD3- blasts).A CT scan revealed rectal wall
thickening and multiple lymph nodes. Antibiotic therapy was initi-
ated for fever and positive blood cultures (S. hominis). Due to hema-
turia, a repeat CT scan was performed, showing thickening of the
bladder walls. Positive urine culture (C. urealyticum, E. faecium) led
to antibiotic therapy escalation. Fever was complicated by respiratory
failure (nasal cannula 2 L/min) with interstitial lung disease and pul-
monary consolidations. The pt received intravenous diuretics and al-
bumin (120 g/day) with benefit. Subsequently, treatment with
Tagraxofusp was started at 12 mcg/kg, administered over two con-
secutive days, followed by a three-day consecutive regimen. Poor
blood pressure control was managed with intravenous clonidine. At
G6, grade 2/3 transaminitis was evident, along with worsening dys-
pnea, prompting the addition of methylprednisolone 2 mg/kg and op-
timization of diuretic therapy. At g7, due to rapid respiratory failure
worsening with weight gain (without hypotension), she was trans-
ferred to intensive care and started oxygen therapy with progressive
improvement. On day 11, right vocal cord paralysis was diagnosed,
followed by hearing loss on day 14. At day 21, there was a hemato-
logical improvement (hb 9.1 g/dL, plt 31,000/mmc, PMN 450/mmc).
Steroid dosage was reduced. Complete cytometric remission was
confirmed on day 22. Atrial fibrillation (AF) occurred on day 23, ne-
cessitating beta-blocker therapy. The pt became drowsy on day 24,
with AF (heart rate 150 bpm), hypotension, oligoanuria and acute
respiratory failure requiring circulatory support, oxygen therapy
(CPAP helmet) and esmolol. Thoracic ultrasound revealed lung con-
solidation and blood cultures were positive for S. epidermidis. The
pt died same day.

Conclusions. It’s unclear if heart failure partly resulted from
drug toxicity. Despite complications (some predating therapy),
Tagraxofusp proved effective.

Figure 1. 
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DIAGNOSIS OF AGGRESSIVE SYSTEMIC MASTOCYTOSIS IN
A PATIENT WITH ANEMIA, THROMBOCYTOPENIA, AND 
HEPATOSPENOMEGALY

D. Avino, M. Langella, K. Ferrara, M. Di Rosa, A. Di Palma, 
C. Califano

UOC Ematologia Presidio Ospedaliero “Andrea Tortora”, Italy

Mastocytosis is a rare clonal disease caused by neoplastic pro-
liferation of mast cells (MCs) within one or more organs, most fre-
quently skin and bone marrow.Clinical manifestations are extremely
heterogeneous including forms with only skin involvement (cuta-
neous mastocytosis) prevalent in pediatric age, to systemic forms
(MS) typical of adult age in which at least one organ other than skin
is involved.The WHO 2016 establishes as a major criteria for the di-
agnosis of MS the presence of dense multifocal infiltrates of MCs in
bone marrow biopsies and/or other extracutaneous organs. Minor cri-
teria include: infiltration>of 25% in the bone marrow or other extra-
cutaneous organs of atypical or immature MCs, finding of KIT
mutation at codon 816 in the bone marrow or another organ, presence
of MCs expressing CD2 and/or CD25,and tryptase concentra-
tion>20ng/mL in the absence of other clonal myeloid neoplasms.The
diagnosis of MS can be established if the major criteria and at least
one minor criteria or three minor criteria are met. MS is subclassified
into indolent (SMI),”smouldering” or aggressive (ASM) on the basis
of the presence or absence of signs and symptoms of organ infiltra-
tion without (B-findings) or with (C-findings) altered function.In
ASM, one or more C-findings (cytopenias, osteolysis, he-
patosplenomegaly with altered function and malabsorption) are pres-
ent. 71-year-old patient admitted to internal medicine for fever comes
to hematology consultation for severe anemia and thrombocytope-
nia.On E.O., he presents with asthenia, hepatosplenomegaly, skin
free; denies allergies. On hematochemical examination there is hy-
perferritinemia, increased indices of inflammation, β-2 microglobulin
and GGT, decreased pseudokolinesterase, normal transaminases. On
Tc TB with mdc there is pleural and pericardial effusion, mediastinal
and axillary lymph nodes, peritoneal free fluid and marked he-
patosplenomegaly.The patient practices bone marrow aspiration.On
morphological examination, scattered atypical type 2 MCs with bi-
lobated nuclei are observed. Serum tryptase is>200 µL and KIT mu-
tation detection is mutated at codon 816. On bone biopsy, MC
aggregates are present. Criteria for MS being met, a diagnosis of
ASM is made in the presence of C findings. Skin lesions are present
in most patients with MS; forms without skin involvement are likely
to be underestimated and characterized by peculiar onset symptoms
such as anaphylaxis, osteoporosis, or gastrointestinal symptoms.Cy-
topenias and organomegaly with or without unexplained organ dam-
age should raise the suspicion of MS.

Figure 1. 
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R DA EPOCH AS FRONTLINE TREATMENT FOR DIFFUSE
LARGE B-CELL LYMPHOMA (DLBCL) WITH POOR 
PROGNOSTIC FACTORS: A SINGLE CENTRE EXPERIENCE

G. Francia1, E. Montanari1, C. Salvetti2, M. Schirru1, E. Fioribello1,
F. Santoro1, A. Incorvaia1, C. Martellossi1, E. Granero1, F. Guolo1,2,
A. Todiere2, F. Ballerini2, R.M. Lemoli1,2

1Clinic of Hematology, Department of Internal Medicine (DiMI),
University of Genoa; 2Department of Oncology and Hematology
(DIPOE), IRCCS Ospedale Policlinico San Martino, Italy

Background. Diffuse Large B-cell Lymphoma (DLBCL) is the
most common large B-cell Lymphoma. Unfortunately, only 60% of
DLBCL can be cured with standard therapy and patients with ag-
gressive features (such as mutation in c-MYC, BCL2 or BCL6, ele-
vated proliferation index (i.e. Ki67), ABC type and high IPI score)
have a poor outcome. CALGB 503 randomized study show no sur-
vival advantage of R-DA-EPOCH over R-CHOP in DLBCL, but
most of the patients enrolled had favorable prognostic features. The
aim of our study is to investigate the tolerability and efficacy of R-
DA-EPOCH regimen in patients with DLBCL with poor prognostic
factors. 

Methods. We have retrospectively analyzed the outcome of 50
patients affected by DLBCL and treated in first line with R-DA
EPOCH from 2016 to 2023. The median age was 62 years (range:
33-74 years) and the median FUP was 40.5 months. 40% of patients
had more than 65 years, 52% had Ann Arbor stage IV, 46% had a
ki67>90%, 54% were ABC type. CNS IPI and IPI score were high
(>3) in 62% and 24% of patients, respectively. Only 3 patients had
double/triple hit lymphoma.

Results.Therapy was well tolerated, also among older patients:
nine patients needed hospitalization for adverse events and no treat-
ment-related deaths were recorded. Only one patient died during
treatment due to disease progression, while 96% of patients (47/50)
were able to receive at least one dose escalation. The ORR was 82%
(with a CRR 76%) and the OS and PFS at 2 years were 76.5% and
67%, respectively. No differences in 2-years OS were seen according
to age (73% vs 71%, for patients with ≥ or<65 years, Figure 1), ele-
vated IPI score (72% vs 83% for IPI ≥ 3 and<3), elevated CNS-IPI
score (79% vs 77% for CNS-IPI ≤ 3 or > 3), cell-of-origin (75% for
both GC type and non-GC type), advanced stage (72% vs 82% for
stage IV or lower) and very high ki67 (81% vs 69% for patients with
ki67 ≥ or<90%). P-value were n.s. in all subgroups.

Figure 1. 

Discussion and conclusions. Our data showed that R-DA-
EPOCH is well tolerated and results in a favorable CRR, despite the

unfavorable characteristics of our cohort, and the adverse prognostic
features analyzed didn’t impact on CRR or OS. Notably, the regimen
was effective and feasible also in older patients, usually considered
ineligible to intensive therapy. In conclusion, R-DA-EPOCH may be
a good backbone chemotherapy for patients with aggressive DLBCL
which may be further improved in the future with the inclusion of
novel targeted agents.

PU15

EFFICACY AND SAFETY OF ZANUBRUTINIB IN
RELAPSED/REFRACTORY WALDENSTRÖM MACROGLOBULI-
NEMIA: A SINGLE-CENTER EXPERIENCE

M. Romano, A. Fiore, M. Fevola, S. D’amelia, F. Pane, A. Severino 

Department of Clinical Medicine and Surgery, Hematology Unit,
Federico II University, Italy

Waldenström macroglobulinemia (WM) is a lymphoplasmacytic
lymphoma characterized by monoclonal immunoglobulin M (IgM)
gammopathy, with aberrant Bruton tyrosine kinase (BTK) signaling.
Selective BTK inhibiting therapies have emerged as an attractive op-
tion for treatment within the therapeutic landscape, which also com-
prises chemotherapy, monoclonal antibodies, proteasome inhibitors
and B-cell lymphoma 2 (BCL2) inhibitors. The next-generation
highly selective agent, zanubrutinib, was developed to address con-
cerns regarding toxicity and tolerance related to ibrutinib therapy,
and has demonstrated strong efficacy in treating a multitude of B-
cell malignancies, including chronic lymphocytic leukemia (CLL),
mantle cell lymphoma (MCL), marginal zone lymphoma (MZL), and
WM. Herein, we discuss the available data regarding the use of
zanubrutinib in relapse/refractory (R/R) WM based on our experi-
ence. Between February 2023 and March 2024, nine R/R patients
initiated treatment. At a median follow-up of 9.0 months, 78% re-
mained on treatment (Figure 1). 

Figure 1. 

Reasons for treatment discontinuation included severe adverse
events in two of nine patients (one with arteria hypertension, one
with vasculitis). The overall response rate (ORR) was 100%, with a
very good partial response (VGPR)/complete response (CR) rate of
67%, of these, 50% at 6 months. In 3 patients resistant to first-line
therapy with bortezomib, zanubrutinib elicited a favorable response
after just 3 months of treatment. The estimated 2-year progression-
free survival rate and overall survival rate were not available. Other
adverse events of interest included neutropenia (one patient), atrial
fibrillation/flutter (one patient), and pulmonary infection disease in
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one patient. Long-term treatment with single-agent zanubrutinib re-
sulted in deep and durable responses in some WM patients. The
safety profile of long-term zanubrutinib therapy in these patients was
deemed acceptable.

PU16

THE FOLLOWING CASE SUGGEST THAT CHLORMETINE IN
COMBINATION WITH GEMCITABINE IS A SAFE AND HIGHLY
EFFECTIVE TREATMENT OPTION IN FOR PATIENTS WITH MF

A.M. Todaro,1 G. Uccello,2 C. Bellofiore,3 S. Curatolo,4

G. Simontacchi, 5 U. Consoli6

1,2,3,6Ematologia UOC Garibaldi Catania; 4Dermatologia UOSD
Garibaldi Catania; 5Radioterapia Careggi Firenze, Italy

Mycosis fungoides (MF) is the most common subtype of cuta-
neous T-cell lymphoma (CTCL) and it is usually characterized by
skin-limited patches and plaques in sun-protected sites with indolent
behavior. In advanced disease, there can be involvement of lymph
nodes, blood, and/or visceral organs. A variety of therapeutic ap-
proach are available raging from phototherapy (PUVA), topical cori-
tocosteroids and systemic chemo- or immunotherapy. However, there
is a lack of clear a treatment sequencing. Herein, we describe a suc-
cessful combination of chlormethine and gemcitabine in a
relpades/refractory patient with MF. 72 -year-old patient presented
in our department in 2021 suffering from diffuse skin patch and
plaque lesions for about 4 years. A skin biopsy reveald a (descrivere
l’infiltrato in microscopia) at microscopy examination. Immunohis-
tochemical study demonstrated that tumor cells were positive for
CD3, CD5, CD4, CD7, PD-1, and negative for CD20, CD8, CD30.
No enlargement was found in the lymph nodes, liver, and spleen at
CT scan. Pheriferal blood immunophenotype was negative for Sesary
sindrome. Thus, a diagnosis of MF stage T2b N0M0B0 was estab-
lished. The patient started treatment with PUVA (October 2020), he
completed cycles attaining a remission. In October 2022 patient ex-
perienced a disease relapse with the appearance of patch lesions on
more than 10% of the skin surface. Thus, a 2nd line treatment with
Mogamulizumab was started in October 2022 for 4 cycles concluded
frebrary 2023 Patient did not achieve a satisfactory response and a
total skin irradiation in combination with targretin was started on
April 2023 (12 Gy in 12 sessions) achiving a very good partial re-
sponse. The patients maintained hematologic response until Decem-
ber 2023 when an hematologic replase occurred. Thus, a combination
therapy with chlormethine and gemcitabine was started and the pa-
tient achieved a comple remission at 2 months from treatment initi-
ation and he maintained the response until last follow-up (April
2024). The present report suggest that chlormetine in combination
with gemcitabine is a safe and highly effective treatment option in
for patients with MF who had received prior therapies that had
proved ineffective.

Reference

Chlormethine gel in combination with other therapies for treatment of mycosis
fungoides: a review with patient cases:

Marco Ardigò, Miriam Teolil, Liliana Crisan, Neda Nikbakht, Laura Gleason,
Christiane Querfeld
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CHALLENGES IN THE DIAGNOSIS OF ALK-POSITIVE LARGE
B-CELL LYMPHOMA: A CASE REPORT

F. Fazio1, O. Annibali1,2, V. Tomarchio2, M. Tafuri2, C. Bancone1, 
M. Mele1, L. Rigacci1,2

1Università Campus Bio-Medico, Medicine and Surgery; 2Fon-
dazione Policlinico Universitario Campus Bio-Medico and Univer-
sità Campus Bio-Medico, Medicine and Surgery, Italy

Background. Alk-positive Large B-Cell Lymphoma (ALK+
LBCL) is a rare and aggressive lymphoma with ALK fusion genes
and a plasma cell-like immunophenotype, which was first described
in 1997 and since then very few cases have been reported in the lit-
erature. Diagnosis of ALK+ LBCL can be quite challenging because
of its rarity and morphologic and immunophenotypic characteristics,
which significantly overlap with other hematologic and nonhemato-
logic neoplasms, requiring careful consideration of its molecular
characteristics. 

Case report. A 45-year-old female patient presented asympto-
matic, with incidental finding of multiple lymph node swellings and
evidence of an expansive neoformed process apically in the upper
lobe of the right lung at the CT scan, and a 3 cm mass involving the
right adrenal gland at MRI. At the blood tests: LDH 334 UI/L, seric
beta-2 microglobulin 2.65 mg/L. The excisional biopsy of a right lat-
eral cervical lymph node had been analyzed by three different hos-
pital centers: the first made diagnosis of Histiocytic Sarcoma, but,
later, the second one made diagnosis of ALK+ LBCL, also confirmed
by the third opinion. Before starting treatment, a bone marrow biopsy
resulted negative for disease localization, and a CT-guided biopsy of
the lung lesion led to diagnosis of ALK+ Non-Small Cell Lung Can-
cer (NSCLC). Considering the peculiarity of two concurrent ALK+
neoplasms, further investigations have been initiated. The transcrip-
tomic analysis by Next Generation Sequencing (NGS) (Ion Ampliseq
RNA Fusion Lung Cancer Research Panel) of the histological spec-
imens of the lymph node and the lung resulted positive for EML4-
ALK(E13;A20) for both the specimens, while the mutational NGS
analysis (Ion Ampliseq Colon and Lung Cancer Research Panel v.2)
of the lymph node specimen did not detect ALK mutations. More-
over, the molecular analyses of the VDJ segment of the IgH gene in
the Fr1-2-3/J region and the VJ segment of the TCRγ chain using
PCR resulted in both negative on the lymph node for clonal re-
arrangements, leading to the exclusion of a concurrent ALK-positive
large B-cell lymphoma diagnosis. After three years of treatment with
the TKi Alectinib under the care of the Oncologists, the patient was
re-evaluated by excisional biopsy of a right upper paratracheal lymph
node, which confirmed the diagnosis of a primary lung tumor. 

Conclusion. More studies need to be initiated to address the chal-
lenge of recognizing this rare lymphoma in time, but, in this case,
molecular biology has been fundamental for the final diagnosis, ex-
cluding the initial hypothesis of two concurrent neoplasms and lead-
ing to an adequate and timely treatment of the pathology
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VISCERAL LEISHMANIASIS IN MULTIPLE MYELOMA PATIENT
TREATED WITH DARATUMUMAB, LENALIDOMIDE AND 
DEXAMETASONE

M. Quaresima, L. Arletti, E. Barbieri, C. Fabiano, F. Merli

Hematology, Azienda USL - IRCCS di Reggio Emilia, Italy

New-generation agents such as Daratumumab, are dramatically
improving the prognosis of multiple myeloma (MM), but the infec-
tious impact of innovative agents remains to be defined. Leishmania
is a parasitic infection endemic in india, Brazil and in the Mediter-
ranean areas. A case of visceral leishmaniasis (VL) has been recently
reported by a Greek group in a patient with MM receiving anti-CD
38 therapy. Two other cases of VL occurred at our center and below
we describe the most relevant. A 73 y.o. man was diagnosed with
syntomatic MM in June 2022 and underwent first line therapy with
daratumumab, lenalidomide and dexamethasone. In August 2022,
during his 3rd cycle, the patient was diagnosed with Kaposis sarcoma
by skin biopsy of foot lesions. Considering the only cutaneous lo-
calization (EGDS, colonoscopy and CT-PET were negative, HHV8
DNA showed low positivity) the patient did not start any specific
tretment. During cycle VI, the patient developed progressive trilinear
cytopenia and fever, with negative chest CT and culture on blood
and urine. Leishmania serology and PCR were performed resulting,
respectively, negative and positive. A bone marrow aspirate showed
hemophagocytosis but no Leishmania parasites, while a PCR assay
was positive. The patient started the treatment with ambisome for
the diagnosis of VL and after six weeks of therapy the PCR for Leish-
mania was negative both on medullary and peripheral blood. VL is
a protozoan infection endemic in Mediterranean areas where dogs
are the most common reservoir and frequently causes subclinical in-
fections. In immunocompromised patients, VL usually presents as a
reactivation favored by immunosuppresion caused by low CD4+ in
HIV patients or Th1 suppression due to corticosteroids or chemo-
immunotherap. NK cell reduction was first described in patients with
MM treated with daratumumab monotherapy and was not associated
with an increase in infectious adverse events. A subsequent retro-
spective review of patients receiving Daratumumab alone or in com-
bination with other anti-myeloma agents (PI, ImiD, MEK) showed
that patients who developed an infection during treatment had fewer
NK cells than patients without infectious complications. It has re-
cently been shown that Leishmania itself causes a reduction in NK
cells to promote its own spread. In case of unexpected fever or cy-
topenia before starting and during Daratumuab therapy it is important
to exclude an infection with Leishmania in the endemic area.

PU19

MONOCLONAL GAMMOPATHY OF NEUROLOGICAL SIGNIFI-
CANCE - A CASE REPORT AND A NOVEL APPROACH

M. Biglietto1, U. Coppetelli2, P. Giovangrossi3, M. Gherardini1, 
A.A. Romeo2, L. Fiori2, R. Maglione1, A. Pulsoni1,2

1Department of Translational and Precision Medicine, AOU Poli-
clinico Umberto I; 2Hematology and Transplant Unit, AO S. Maria
Goretti; 3Immuno-hematology and Transfusion Medicine Unit, AO
S. Maria Goretti, Italy

Hereby we describe a case of a 61 years old male patient referred
by the neurologist for a finding of monoclonal gammopathy IgM
kappa and sensorimotor polyneuropathy (PN), unresponsive to high
dose corticosteroids and high dose intravenous immunoglobulins
(IVIGs), in February 2023. Cerebrospinal fluid (CSF) physical-

chemical examination was negative. There were no alterations in
blood count, renal function, calcium, kappa/lambda free light chain
ratio and Bence-Jones proteinuria was absent. Total body CT scan
with contrast medium was negative for osteolytic lesions and
organomegaly, except for hepatomegaly (LD right lobe 18 cm) with
steatosis, in absence of alterations of active pathological significance.
However, there were high titre antibodies against myelin-associated
glycoprotein (anti-MAG) (72142 BTU) and a positivity for anti-sul-
fatide IgM antibodies. Bone marrow needle aspiration and biopsy
were performed, finding a small lymphoplasmacytic clone (< 5%),
not diagnostic for Waldenstrom Macroglobulinemia (WM). We con-
cluded, therefore, for a MGNS. Thereafter, in April 2023, four
weekly doses of RTX were administered with improvement of the
neurological symptoms and reduction of anti-MAG titre after two
administrations of RTX (58773 BTU). However, at the end of the
cycle of immunotherapy, there was a worsening of the symptoms and
there was a slight increase in the titre of anti-MAG antibodies (75000
BTU). Thus, it was performed a new electroneuromyographic eval-
uation, which showed a worsening of the polyneuropathic picture.
Therefore, in the view of the flare up of PN five sessions of PE were
performed, exchanging a total of five volaemias (45058 BTU); then
a novel protocol combining two sessions of PE preceding each one
of four monthly RTX was administered, with a clinical improvement
of sensory neuropathy, but not biochemical and electroneuromyo-
graphic response (59000 BTU).

Conclusions.  MGNS represents a novel entity and an unmet
clinical need, without a codified therapy, because of its rarity and
misdiagnosis linked to its novelty. The available therapies have not
been particularly effective. Hence, the need to investigate new ap-
proaches. Here we show our experience with an innovative approach
combining plasmapheresis and RTX that showed a clinical benefit,
but not a biochemical and electroneuromyographic one. Further stud-
ies will be needed to evaluate the possible application of this novel
approach.

Figure 1. 
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A CORNEAL TRANSPLANT PATIENT IN BELANTAMAB-MAFO-
DOTIN THERAPY

R. Bianco, G. Cetani, S. Iaccarino, M. Iovine, G. Farina, M. Troiano,
G. Monaco, E. Vatiero, A. D’ambrosio, M. Di Palma, F. Frigeri

UOC Ematologia AORN Sant’Anna e San Sebastiano, Italy

Introduction. Belantamab-Mafodotin (BM) is a new drug used in
the treatment (trt) of R/R MM. Clinical studies have shown promising
responses, but ocular toxicity remains a major challenge with dose re-
duction or trt discontinuation being the only available trt option.

The most frequently (≥20%) reported adverse reactions grades
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3-4 with BM were keratopathy (31%), thrombocytopenia (22%), and
anemia (21%).

Results. In this case-report, one patient (pt), is underwent a bi-
lateral corneal’s transplant (trp) from 9 at 13 june 1994 for cherato-
cons. This pt is affected by IgG-K multiple myeloma, third stage,
according to D&S classification, diagnosed in 2012, started on ther-
apy according to the VTD and underwent a double ASCT, with sub-
sequent consolidation therapy. In 2016, the patient presented a
recurrence of the disease and was treated according to the Elo-RD,
with a good response until 2018, when he was treated according to
the KD56, suspended after two cycles for adverse event (in particular
two episodes of pneumothorax). Daratumumab monotherapy (mt)
was then rapidly started in the 2018, with best response of VGPR,
but suspended due to PD in 2021. The extramedullary disease that
was presented in the 2021 was caraterized from right omeral lesion,
that was initially treated with radiotherapy and finally with PVD
from september 2021 with partial response, until November 2022 for
PD. This pt experienced episodes of pnx, arrhythmia, deep vein
thrombosis, and bone pain. This pt has continuous oxygen therapy
and does not walk independently, but with a wheelchair. This pt was
extremely weak and had an ECOG III score. In December 2022 he
was started on three-weekly mt with BM, with VGPR.

Conclusions. This pt is at XX cycles of BM without severe ad-
verse ocular effected. Before starting the fifth-line trt and every
month, he underwent an ophthalmological examination and prophy-
lactic trt with eye drops. Currently, the pt has not been under trt since
February 2024 due to the withdrawal of the medication by AIFA, but
remains in CR and a stable eye condition.

Figure 1. 
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ASCITES AS A COMPLICATION OF WALDESTROM’S MACRO-
GLOBULINEMIA: CASE REPORT

D. Avino, M. Di Rosa, M. Rosania, A. Esposito, L. Ammirati, 
A. Di Palma, M. Lucignano, C. Califano

UOC Ematologia Presidio Ospedaliero “Andrea Tortora”, Italy

Waldenström’s macroglobulinemia (MW) is a rare indolent B-
type lymphoproliferative disorder characterized by overproduction
of monoclonal IgM proteins in serum and/or urine. The most com-
mon manifestations of MW are anemia, hepato-splenomegaly, and
lymphadenopathy. Monoclonal immunoglobulins can cause hyper-

viscosity syndrome and hemorrhagic diathesis by interacting with
coagulation factors and platelet function. A 54-year-old man comes
to our attention for anemia (Hb 10.4 g\dL) and monoclonal IgM
Kappa component (3 g\dL); he presents with mild renal insufficiency
(creatinine 2.3 mg\dL), marked splenomegaly (DL 20 cm), palpable
lymph nodes in submandibular and inguinal regions, and bilateral
eyelid edema; he has no edema and cyanosis in the extremities, and
neurological examination is negative. The patient performs an osteo-
midullary biopsy that deposes MW for finding interstitial infiltration
equal to 20% of the total cellularity of atypical small lymphocytes
and plasma cells. Approximately 15 days after the diagnosis, the pa-
tient enters the emergency room for asthenia and general malaise
with finding of ascites. Morphologic examination of the paracentesis
reveals the presence of numerous plasma cells sometimes with the
presence in the cytoplasm of needle-like formations likely formed
by precipitated immunoglobulin crystals. On cytofluorimetric exam-
ination, the neoplastic population consists mainly of plasma cells
with CD138+CD38+CD19+CD56- immunophenotype and a small
proportion of clonal B lymphocytes. The patient undergoes three
plasmapheresis and starts chemotherapy with Bendamustine not fol-
lowed by combination therapy with Rituximab due to onset of fever.
Progressively there is reappearance of ascites whose fluid on cyto-
metric examination does not detect B lymphocytes. Ascites is an un-
common manifestation in MW and has previously been considered
a possible cause of hyperviscosity or peritoneal lymphomatosis in a
case of evolution of pluritracted MW into immunoblastic lymphoma.
In our patient, clonal lymphocytes and plasma cells were present in
the ascitic fluid taken almost simultaneously at diagnosis but not after
the start of chemotherapy, and this may suggest biological features
and pathogenetic mechanisms of MW yet to be investigated.

Figure 1. 
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THE FIRST CASE IN ITALY OF A PATIENT AFFECTED BY MULTI-
PLE MYELOMA AND UNDERGOING AN AUTOLOGOUS STEM
CELL TRANSPLANT AFTER SECOND-LINE THERAPY 
ACCORDING TO THE DARAPD SCHEMA

R. Bianco, S. Iaccarino, M. Iovine, G. Farina, M. Troiano, 
G. Monaco, E. Vatiero, G. Cetani, A. D’ambrosio, M. Di Palma, 
F. Frigeri

UOC Ematologia AORN Sant’Anna e San Sebastiano, Italy

Introduction. We present a case report of a 60-year-old patient
diagnosed with multiple myeloma (MM) who underwent autologous
stem cell transplantation following second-line therapy using the
Daratumumab, Pomalidomide, and Dexamethasone regimen.

Results. The patient had previously received treatment with this
combination. Notably, the patient presented chronic cerebral vascu-
lopathy. Given the challenges in treating extramedullary (homer left)
relapse in patients progressing on proteasome inhibitors anti-CD38
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monoclonal antibodies, and immunomodulatory drugs. This patient,
initially eligible for transplantation, due to temporary denial of the
transplant procedure, resulted in a extramedullary relapse of the dis-
ease. Therefore, considering the patient’s previous denial of the trans-
plant procedure and the underlying chronic cerebrovascular
pathology, the patient is initiated on Daratumumab, Pomalidomide,
and Dexamethasone. The results are immediately positive, and the
patient achieves complete remission after the third cycle. This case
highlights the importance of considering extramedullary relapse in
MM patients and the potential efficacy of the Daratumumab, Poma-
lidomide, and Dexamethasone regimen in such cases. Further studies
are warranted to explore its broader applicability and outcomes in
similar scenarios.
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A RARE CASE OF CHRONIC EOSINOPHILIC LEUKEMIA WITH
TRISOMY 19 AND SRSF2 MUTATION SUCCESSFULLY TREA-
TED WITH ALLOGENEIC BONE MARROW TRANSPLANTATION

A. Condorelli1,2, A. Scannella1,3, T. Intermesoli1, A. Rambaldi1,3

1Hematology and Bone Marrow Transplant Unit, ASST Papa Gio-
vanni XXIII; 2University of Milan-Bicocca; 3University of Milan,
Italy

Chronic Eosinophilic Leukemia (CEL) is an extremely rare
myeloproliferative neoplasm characterized by an aggressive clinical
course with significant rates of acute leukemia transformation and
end-organ damage. We report a case of a 58 year-old male patient
referred to our center in June 2023 because of hypereosinophilia
(7700/mmc). 

Figure 1. 

After the exclusion of secondary causes of hypereosinophilia, the
following tests were performed: serum tryptase was normal and
BCR-ABL fusion gene was not detected; rearrangement of FIPL1,
PDGFRB, FGFR1, JAK2, ABL1 and FLT3 were negative by FISH;
B cell or T cell clones were absent by flow cytometry; bone marrow
evaluation showed increased cellularity (60%) with dysplastic
megakaryocytes and dysplastic features of the erythroid lineage with
an eosinophilic infiltrate (around 10%) and increased myeloid blasts
(5%) in the absence of fibrosis; clonality was demonstrated as kary-
otype analysis showed a trisomy 19 and NGS showed the presence
of a somatic mutation involving SRSF2 (c.284C>G, VAF 41%) (Fig-

ure 1). The patient presented with increased values of troponin and
proBNP and a thickening of the left ventricle wall compatible with
Loeffler’s endocarditis. According to 5th edition of WHO and 2022
ICC diagnostic criteria, the patient was diagnosed with CEL. He was
initially treated with Imatinib (200 mg/die), without achieving a re-
sponse. Afterwards, he was treated with steroid therapy (1 mg/kg)
obtaining only a partial response with a rapid increase of the
eosinophil count at the reduction of the treatment. The addition of
hydroxyurea was not useful in this case. The patient underwent an
allogeneic bone marrow transplantation on February 2024 from a
10/10 matched unrelated donor conditioned with a reduced intensity
regimen based on Fludarabine and Treosulfan and obtained a com-
plete remission. In this case the presence of all the criteria listed by
the 5th edition of WHO 2022 allowed us to differentiate CEL from
hypereosinophilic syndromes: persistent hypereosinophilia for more
than 4 weeks, the presence of clonality documented by cytogenetic
analysis and NGS, the bone marrow morphological features compat-
ible with a CEL diagnosis. The decision to proceed to an allogeneic
bone marrow transplant was justified by the high risk of acute trans-
formation of this entity, the presence of progressive eosinophilia-re-
lated end-organ damage and the refractoriness to other treatment.
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G-CSF-INDUCED BLOOD COUNT ALTERATIONS IN RELATED
DONORS OF PERIPHERAL BLOOD STEM CELLS ARE REVER-
SIBLE WITHIN 9 MONTHS AFTER THE DONATION: 
A MONOCENTRIC RETROSPECTIVE ANALYSIS

E. Guido1,2, M.L. Zighetti1, C. Bianco1, P. Usardi1, N.N. Fantini1, 
T. Stocchi1, D. Prati1, M.C. Mocellin1

1Therapeutic Apheresis, Transfusion Medicine and Hematology De-
partment, IRCCS Ca’ Granda Foundation, Ospedale Maggiore Poli-
clinico; 2Post-graduate School in Hematology, University of Milan,
Italy

Peripheral blood stem cell (PBSC) donation is a voluntary-based,
widely employed strategy for harvesting hematopoietic stem cells
(HSCs) to be transplanted into recipients with hematologic malig-
nancies. Granulocyte-colony stimulating factor (G-CSF) is adminis-
tered to donors to induce HSC pool expansion and subsequent
mobilization from the bone marrow (BM) into the peripheral blood,
which allows a convenient collection via an apheretic procedure.
Since 2011, a vigilant post-donation follow-up (FU) is mandatory
for related donors (RDs), as established by the FACT-JACIE Stan-
dards. Yet, to date, little is known about the outcomes of RDs, largely
due to varied FU strategies employed among centers. Here, we report
our real-world experience of PBSC donation FU during a 9-year pe-
riod (2014–2023). Only 30 out of 96 individuals undergoing post-
donation FU in our center (40 females, mean age 48 ±15.2 years; 56
males, mean age 40 ±13.9 years) had complete records available for
analysis; the remaining 66 were consequently excluded due to in-
complete data. This monocentric retrospective analysis sought to in-
vestigate any complete blood count alterations in RDs following
G-CSF-induced BM stimulation. Monitoring occurred at standard
intervals: pre-donation, donation day, +2 days, +7 days, +1 month,
and +9 months post-donation. Mean hemoglobin, white blood cell,
and platelet levels were calculated for each time point, stratified by
sex. Pre-donation mean levels of these three parameters were com-
pared with corresponding values at each FU time-point. Slightly re-
duced hemoglobin levels persisted for at least 1 month post-donation
(p<.001). Following an initial surge post-G-CSF administration,
white blood cells remained at lower levels for at least 1 month (p
0.03), reverting to baseline by the 9-month time-point. Platelet levels
exhibited a significant decline on donation day (p<.001) but returned
to pre-donation values after roughly 1 month. Notably, HSC mobi-
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lization was not associated with lasting alterations in blood cell
counts, and all the observed changes were reversible within 1 to 9
months after donation. This underscores the safety of PBSC donation
for RDs but emphasizes the importance of long-term donor health
monitoring. However, overall compliance with the FU scheme was
low, with approximately 69% of RDs failing to attend each desig-
nated time-point, citing various reasons (e.g. recipient relative death,
the COVID-19 pandemic, and logistical issues).

Figure 1. 
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USE OF GRANULOCYTE COLONY-STIMULATING FACTOR IS
FEASIBLE IN ALL DONOR SETTING WITHOUT INCREASING
THE RISK OF ENGRAFTMENT SYNDROME

A. Cacace1, M. Giannattasio1, L. Piccolo1, D. Abagnale1, G. Gaeta1,
R. Reina1, M. Lamagna1, F. Grimaldi1, S. Avilia1, M. Memoli1, 
L. Ammirati2, V. Maglione2, C. Califano2, C. Andretta3, E. Badi3, 
P. Correale3, P. Ricci4, D. Borzacchiello4, M. Picardi1, A. Feliciello4,
A. Leonardi3, F. Pane1, G. Battipaglia1

1Federico II University of Naples, Hematology department; 2Onco-
Hematology Unit, “A. Tortora” Hospital; 3Federico II University of
Naples, Apheresis center; 4Federico II University of Naples, Manip-
ulation Laboratory, Italy

Granulocyte colony-stimulating factor (G-CSF) may favor a
more rapid neutrophil engraftment after allogeneic HSCT. This prop-
erty reveals helpful in centres with reduced transplant room capaci-
ties, in order to fasten the sequence of transplants. However, concerns
for an increased risk of engraftment syndrome prompt in some cases
to limit its use only to patients with high risk of graft failure. We re-
port a single-center experience with the use of G-CSF in patients un-
dergoing allo-HSCT for hematologic malignancies from july 2020
to august 2023. 

Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Blood cell counts across the different time-points, stratified by sex. a. Slightly lower 
levels of hemoglobin (Hb) persisted for at least 1 month (p <.001);b. White blood cell (WBC) 
counts remained at lower levels for at least 1 month (p 0.03);c. Platelet (PLT) counts declined 
on donation day (p <.001) but returned to pre-donation values after roughly 1 month. 

A 

B 
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2 year-OS: 76±7%

2 year-PFS: 62±8%

2 year-GRFS: 58±8%

Median follow-up: 25 (8-45) months
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When GVHD prophylaxis incorporated either methotrexate
(MTX) or post-transplant cyclophosphamide (PTCy), G-CSF was
started the day after the last administration of these drugs. Otherwise,
it was started at neutropenia onset. Forty patients (15 M, 25 F) with
a median age at transplant of 52 (range 25-71) years, underwent allo-
HSCT for various hematological malignancies (AML [n=29], ALL
[n=7], MDS [n=2], lymphoproliferative disease [n=2]). Peripheral
blood was more frequently used as stem cell source (63%). Donors
were HLA identical siblings for 14, unrelated for 18 (10/10 [n=12],
9/10 [n=6]) and haploidentical for 8 patients. 33 patients were trans-
planted in CR (CR1 [n=24]; CR2 [n=8], >CR2 [n=1]), 7 with active
disease. Conditioning regimen was myeloablative in 19 (48%), re-
duced-intensity in 14 (35%) and sequential in 7 (17%) patients.
GVHD prophylaxis consisted in cyclosporine A alone (n=2) or with
either MTX (n=13) or mycophenolate mofetil (n=25). Addition of
antityhmocyte globulin or PTCy was recorded in 27 and 12 patients,
respectively. Median duration of G-CSF treatment was 9 (range 1-
20) days. All patients achieved neutrophil engraftment in a median
time of 14 (range 9-23) days. All but one patient experienced platelet
engraftment in a median time of 17 (range 10-44) days. Median du-
ration of hospitalisation was 30 (range 20-56) days. No cases of en-
graftment syndrome were observed. Acute GVHD of all grades
occurred in 9 patients, including 4 grade 3-4. Chronic GVHD oc-
curred in 2 patients, one being extensive. Ten patients experienced
disease relapse. Death occurred in 10 patients, including 4 due to
GVHD, 5 due to disease relapse and 1 due to unknown causes. With
a median follow-up of 25 (range 8-45) months, 2-year GRFS, PFS
and OS were 58±8%, 62±8% and 76±8%. In our experience G-CSF
is feasible in all donor settings and does not result in increased inci-
dence of engraftment syndrome.
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NOVEL STRATEGIES FOR HEMATOPOIETIC STEM CELL (HSC)
DIFFERENTIATION

D. Borzacchiello1, G. Battipaglia1, A. Severino1, P. Ricci1, S. Avilia1,
A. Leonardi2, F. Pane1, A. Feliciello2

1Dipartimento di Medicina Clinica e Chirurgia Università Federico
II e DAI di Malattie Onco-Ematologiche, Anatomia Patologica e
Malattie Reumatiche, AOU Federico II; 2Dipartimento di Medicina
Molecolare e Biotecnologie Mediche Università Federico II e DAI
di Medicina di Laboratorio e Trasfusionale, AOU Federico II, Italy

Background. Hematopoietic stem cells (HSCs) are precursors
of all blood lineages, as erythroid, myeloid and lymphoid cells. In
the last decades, hematopoietic stem cell transplantations (HSCTs)
have been successfully applied as a form of cell therapy to patients
for the treatment of hematological disorders such as lymphoma,
leukemia and related bone/blood disorders. The major problem of
the allogeneic HSCT procedure depends on donor–recipient match-
ing that limits its use worldwide. The use of HSCs harvested from
peripheral blood before transplantation and reinfused after myeloab-
lation partly holds great promise for solving this issue for autologous
HSCT. As a substitute, production of transplantable HSCs in vitro
using embryonic or induced pluripotent stem cells represents a valid
alternative to current procedures of isolation of HSCs from donors
or patients. However, genetic manipulation required to induce HSCs
differentiation limits its application in humans. Therefore, alternative
ways to induce differentiation of HSCs precursors are needed.

Results. Mitogenic kinases are major downstream effectors of
signaling cascades that control the initial steps of Haematopoietic
stem cell (HSC) differentiation. Recent findings indicate that upreg-
ulation of mitogenic kinases is causally linked to HSCs differentia-
tion. Kinase Suppressor of Ras 1 (KSR1) is an evolutionally

conserved protein kinase that plays a fundamental role in mitogenic
pathway. In response to Ras activation, KSR1 assembles a tripartite
kinase complex that optimally transfers signals generated at cell
membrane to downstream ERK signaling. We have identified a
mechanism of ERK1/2 signal attenuation based on the ubiquitin-de-
pendent control of KSR1 by the RING ubiquitin ligase praja2. Stim-
ulation of membrane receptors by growth factor induced a rapid
polyubiquitination of KSR1 by praja2, which paralleled the decay of
ERK1/2 signaling. Treatment of embryonic stem cells with a de-
signer peptide that selectively interferes with praja2 binding to KSR1
sustains ERK1/2 activity and induces epiblast differentiation.

Conclusions. This non-genetic approach represents a promising
route to induce terminal differentiation of pluripotent stem cells.
Using this approach, we expect to efficiently induce HSCs differen-
tiation in vitro using adult pluripotent precursor cells isolated from
mesenchymal tissue or endothelium.

PU27

A PROPOSAL FOR COMBINING AIFA’S DETERMINA REQUIRE-
MENTS FOR PHASE 1 WITH FACT-JACIE GUIDELINES.

E. Angelucci1, S. Craviotto1, V. Iaconianni2, L. Giannoni1, 
A. Laudisi1, M. Passanante1, A. Bo1

1IRCCS Ospedale Policlinico San Martino; 2ICMED S. r. l.

The Trial Center of San Martino Hospital, located in Genova, is
an establishment engaged in clinical trials and is closely affiliated
with the Stem Cell Transplant Program, which holds FACT-JACIE
accreditation. The Center is tasked with establishing a quality assur-
ance system for Phase 1 trials in accordance with the Determina
AIFA requirements (809/2015), while simultaneously adhering to the
quality standards mandated for transplant programs.

In light of these dual obligations, it is imperative to:
• Define the alignment of the Transplant Program components

(clinical unit, apheresis unit, and cell manipulation laboratory)
within the Phase 1 Center, as stipulated by the Determina AIFA
Requirements.

• Implement an organizational framework capable of satisfying
both sets of requirements, thereby ensuring seamless integration
of activities and compliance with both Determina AIFA regula-
tions and FACT-JACIE standards.

• Minimize redundancy in documentation and maintain a stream-
lined and practical system.

• Identify specific aspects of the Determina AIFA regulations that
may not fully accommodate the unique needs of a Cellular Ther-
apy Center specializing in stem cell transplantation.
Consequently, the primary objective of this project is to elucidate

the methodology for developing an integrated system that aligns with
both FACT-JACIE and AIFA requirements, while also highlighting
key elements and issues that necessitate resolution at the regulatory
level.

To achieve the integration of the Clinical Trial Unit’s organiza-
tional system, the following steps have been undertaken:
- Analysis of requirements outlined in the Determina AIFA.
- Analysis of requirements specified by the FACT-JACIE Trans-

plant Program.
- Development of an integrated matrix reconciling FACT-JACIE

and Determina AIFA requirements.
- Creation of a monitoring mechanism, focused on assessing the

Center’s compliance status with FACT-JACIE/Determina AIFA
requirements.

- Design of an integrated organizational system for the Transplant
Program, encompassing:

1. Organizational structure.
2. Document management.
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3. Infrastructure requirements.
4. Enhancement initiatives.
5. Personnel requirements.
- Identification of critical issues inherent in the compliance re-

quirements.
The ultimate deliverable of this project is an INTEGRATED or-

ganizational system that can be adapted for use in diverse centers,
ensuring compliance with both FACT-JACIE and Determina AIFA
standards.
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POSSIBLE EFFECT OF LETERMOVIR ON EBV REACTIVATION
IN PATIENTS UNDERGOING ALLOGENEIC TRANSPLANTATION:
A SINGLE CENTER RETROSPECTIVE STUDY

M. Canichella, M.G. Cefalo, L. Cupelli, P. De Fabritiis

UOC Ematologia, Ospedale S. Eugenio, Italy

Background. The primary prophylaxis with letermovir has
changed the management of cytomegalovirus reactivation within the
first 100 days post-allogeneic hematopoietic stem cell transplantation
(allo-HSCT). However, the effect on Epstein-Barr virus (EBV) re-
activation remains controversial. We report a single-center retrospec-
tive study evaluating the incidence of EBV reactivation and
post-transplant lymphoproliferative disorders (PTLD) in two groups
of patients receiving or not letermovir prophylaxis.

Method. A total of 36 patients who received allo-HSCT were in-
cluded in this study. Of these, 16 received letermovir (L+) and 20
did not (L-). Clinical characteristics, transplant strategies and the in-
cidence of EBV reactivation in each group are reported in Table 1.

Table 1. 

Results. The two cohorts showed similar median age and diag-
nosis. However, in L- group 17/20 (85%) patients received HSCT
from matched related donor, while in the L+ group 13/16 (81%) were
transplanted with haploidentical-HSCT (haplo-HSCT) with post-
transplant cyclophosphamide (PTCy) as T-cell depletion in 7/13
(53%). The EBV reactivation was observed in 5/36 (14%) patients
allocated to the L+ group, while no EBV reactivation was seen in the
L- group. In particular, 2 patients presented viraemia, 2 gastric lo-
calization and 1 PTLD, histologically documented in the last 3 pa-
tients. EBV reactivation occurred before day +100 from allo-HSCT
in 3 patients. 4/5 patients received rituximab, while one died before
treatment. Among the 4 patients treated, 2 are alive and 2 died for
transplant complications or leukemia relapse.

Conclusion. In our retrospective experience, we observed 5 cases
of EBV reactivation during the era of letermovir prophylaxis along-

side the radical change in transplant strategies with the implementa-
tion of haplo-HSCT and PTCy. Therefore, it is challenging to estab-
lish which factors might have influenced EBV reactivation in the L+
cohort. Conversely, the absence of EBV reactivation in the L- group
may be related not only to the predominant matched related trans-
plant strategy but also to the fact that most of these patients were
transplanted shortly after first complete remission. Certainly, leter-
movir in the early stages of transplantation has been a great achieve-
ment in recent years, but it would be necessary to establish its
possible predisposition to EBV reactivation in order to prepare the
proper therapies to control its severe complications.
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THE ROLE OF THE IMMUNE SYSTEM IN PROGRESSIVE MUL-
TIFOCAL LEUKOENCEPHALOPATHY: A COMPARATIVE 
ANALYSIS OF TWO CASES FOLLOWING AUTOLOGOUS AND
ALLOGENEIC HEMATOPOIETIC CELL TRANSPLANTATION

A. Corbingi1, R. Mazzarella2, B. Mandelli2, D. Fanciullo2, 
M. Lorenzon2, G. Pacitto2, E. Ortu La Barbera1, S. Perrone1, 
N. Cenfra1, S. Mecarocci1, A. Pulsoni1

1Polo Universitario Pontino, S. M. Goretti Hospital Hematology;
2Hematology, Department of Translational and Precision Medicine,
Az. Policlinico Umberto I-Sapienza University, Italy

Background. Progressive multifocal leukoencephalopathy
(PML) is a rare demyelinating disorder of the central nervous system
(CNS) caused by the JCV. Hematological patients, particularly post-
transplant, presenting with worsening neurological symptoms should
promptly consider PML in the differential diagnosis.

Aims. The rarity of PML after hematopoietic stem cell transplan-
tation (HSCT) and the absence of an effective therapy represents a
clinical challenge. Herein, we present two cases of PML developed
after autologous and allogeneic HSCT.

Methods. Case 1. A 56-year-old man with relapsed diffuse large
B-cell lymphoma underwent autologous HSCT. After five months,
he developed neurological symptoms including dysphonia,
dysarthria, and right upper limb hyposthenia. Brain MRI revealed
hyperintense lesions in the left cerebellum, thalamic area, and fronto-
parietal subcortical area associated with edema. After ruling out a re-
currence of lymphoma with a PET/CT scan, a diagnostic lumbar
puncture (LP) was performed, showing no evidence of lymphoma
and no involvement of neurotropic viruses. Considering the absence
of any diagnostic clue, we decided to perform a stereotactic brain
biopsy. The histological exam revealed CD8+ T-lymphocytes infil-
trates interpreted as a vasculitic reaction. High dose steroid treatment
was then started with gradual neurological improvement and subse-
quent tapering due to complete resolution of MRI findings. A further
definitive histological examination was acquired showing positivity
for JCV viral antigens and DNA, configuring a CNS-Immune Re-
constitution Inflammatory Syndrome (IRIS) in PML. The patient
withdrew steroid therapy and preserved a radiological and clinical
remission. Case 2. A 56-year-old woman with high-risk Acute
Myeloid Leukemia underwent allogeneic HSCT. At 9 months after
HSCT, the patient developed chronic GVHD and underwent steroid
therapy. At the same time, she developed mild neurological symp-
toms which gradually worsened, including limbs hypostenia,
dysarthria and agnosia.  An extensive work up including MRI of the
brain revealed hyperintense lesions, mainly on the right side, suspi-
cious for PML, confirmed by JCV-DNA positivity on diagnostic LP.
Efforts to obtain anti-JCV lymphocytes from an identical-HLA donor
were unsuccessful, Cidofovir and Mirtazapine therapy did not yield
improvement. The patient experienced worsening of neurological
status leading to death.

Results. In case 1 the patient developed JCV infection as a result
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of a reactivation in a post-transplant immunosuppressed setting with
a prior anti-CD20 exposure. The gradual immunological reconstitu-
tion led to a rebound inflammatory reaction against brain infection,
known as IRIS, resulting in the evidence of radiological findings and
gradual viral clearance. The resolution of PML symptoms correlates
with the immunological recovery, especially in the normalization of
T-lymphocyte count. In case 2, the patient underwent an allogeneic
HSCT highlighting a deeper immunogical suppression status, cor-
roborated by initial steroid treatment for GVHD and a low T-cells
count (CD4+ 97/mm3), leading to PML progression and death.

Conclusion. PML poses a significant clinical challenge due to
its rarity and lack of effective treatment. The absence of JCV in cere-
brospinal fluid does not exclude PML, necessitating brain biopsy in
cases of high suspicion. Deep immunosuppression is a primary driver
of JCV infection, emphasizing the importance of immunological re-
covery in combating the disease. Case-specific interventions, includ-
ing brain biopsy, may be necessary for accurate diagnosis and
management in HSCT recipients.
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USE OF MYCOPHENOLATE MOFETIL FOR GRAFT VERSUS
HOST DISEASE PROPHYLAXIS IN PATIENTS UNDERGOING
HEMATOPOIETIC STEM CELLS TRANSPLANTATION FROM 
UNRELATED DONORS

L. Piccolo1, D. P. Abagnale1, A. Cacace1, G. Gaeta1, M.L. Giannattasio1,
M. Lamagna1, R. Reina1, F. Grimaldi1, S. Avilia1, M. Memoli1, 
L. Ammirati2, V. Maglione2, A. Severino1, C. Califano2, F. Pane1, 
G. Battipaglia1

1University of Naples Federico II, Bone marrow transplantation
Unit; 2A. Tortora Hospital, Pagani, Italy

Background. Graft versus host disease (GVHD) prophylaxis in
unrelated donor transplantation (UD-HSCT) mainly relies on the use
of a calcineurin inhibitor in association to either methotrexate or my-
cophenolate mofetil (MMF) when a myeloablative (MAC) or re-
duced-intensity (RIC) conditioning regimen is used, respectively.
Concerns about the higher risk of GVHD with MMF compared to
MTX exist. However, the implementation of GVHD prophylaxis
through the addition of antithymocyte globulin (ATG) or post-trans-
plant cyclophosphamide (PTCy) may reduce this complication.

Methods. We report transplantation outcomes in patients under-
going 9/ or 10/10 UD-HSCT and receiving cyclosporine A (CsA),
MMF with the addition of PTCy or ATG as GVHD prophylaxis.
MMF was administered at a total dose of 3 grams per day from day
-3 when it was associated with CsA and ATG, and from day +6 when
it was associated with CsA and PTCy. The drug was discontinued at
day +35.

Results. We report 17 consecutive patients (6 males, 11 females)
who underwent UD-HSCT (10/10, n=12; 9/10, n=5) in our center
from July 2020 to November 2023. Median age at transplant was 51
(range 26-66) years. Main diagnosis were AML (n=13), ALL (n=3),
MDS/MPN (n=1). All but 2 patients with active disease, were trans-
planted in CR (CR1, n=12; CR2, n=3). Sorror score was >2 in one
patient. Stem cell source was peripheral blood in all but one patient.
ATG was added in most cases (10/10, n=12; 9/10, n=1) to CsA and
MMF, while PTCy was used in the remaining 4. Conditioning regi-
men was myeloablative in 12, reduced-intensity in 3, sequential in 2
patients. Thirteen patients (76%) experienced mucositis, including 5
grade 3. Neutrophil and platelet engraftment occurred in all patients
with a median time of 14 (range 9-23) and 17 (range 8-44) days, re-
spectively. Acute GVHD (aGVHD) of all grades occurred in 5 pa-
tients, including 1 grade 3-4. Chronic GVHD occurred in 2 patients,
one being extensive. Relapse occurred in 4 patients, with one under-
going a second allo-HSCT after CR2 obtention. Four patients died,

2 due to GVHD, one due to disease relapse and one due to unknown
causes. With a median follow-up of 22 (range 8-45) months, 1-year
PFS, OS and GRFS, were 49±15%, 71±13% and 46±14%, respec-
tively.

Conclusions. When adding ATG or PTCy to CsA, addition of
MMF was feasible and resulted in no major toxicities and in accept-
able GVHD incidence in UD-HSCT with both MAC and RIC regi-
mens.

Figure 1. 
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REMISSION OF RELAPSED FLT3+ ACUTE MYELOID 
LEUKEMIA (AML) AFTER ALLOGENIC PERIPHERAL HEMATO-
POIETIC STEM CELL TRANSPLANTATION (ALLO-HSCT) FROM
AN HLA-IDENTICAL SIBLING DONOR AND TREATED WITH 
GILTERITINIB+DONOR LYMPHOCYTE INFUSION (DLI): 
A CASE STUDY REPORT

A. Spina, M.A. Urbano, C.P. Schifone, G. Mele, M.L. Di Noi, 
E. Rinaldi, G. Guaragna, D. Pastore

Hematology and Transplant Unit, A. Perrino Hospital, Italy

Background. DLI is an allogeneic immunotherapy that can
cause graft versus leukemia and has been used to treat relapses of
acute and chronic myeloid leukemia after Allo-HSCT. Gilteritinib is
a next-generation selective FLT 3 –inhibitor approved by the FDA
for relapsed/refractory AML in 2018. We here report a case of mor-
phological and cytogenetic remission after therapy with gilteritinib
120 mg/day and DLI in a patient with relapse of FLT3+ AML post
Allo-HSCT from an HLA identical (sibling) familial donor.

2y-OS: 71±13%

2y-PFS: 49±15%

2y-GRFS: 46±14%

Median follow-up: 22 (range 8-45) months
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Case report. In November 2020, a 42-year-old man underwent
sibling Allo-HSCT (donor: sister) for FLT3+ acute myeloid
leukemia. Myeloablative conditioning was administered which in-
cluded: Fludarabine 40 mg/m2/day for 4 days and Busulfan 130
mg/m2/day for 4 days. Graft-versus-host-disease (GVHD) prophy-
laxis included: ciclosporin 3 mg/kg/day, anti-human thymocyte im-
munoglobulin 5 mg/kg and methotrexate 15 mg/m2 on day +1 and
10 mg/m2 on days +3, +6 and +11. The engraftment of neutrophilic
granulocytes was detected at day +16. Subsequent bone marrow eval-
uations highlighted 100% full donor chimerism. The cytogenetic ex-
amination on day +112 gave the following result: 46, XX [20]. This
was also followed by the onset of a probable hepatic GVHD which
regressed after steroid therapy. Approximately 18 months after the
transplant, disease recurrence was documented and rescue therapy
was started with gilteritinib 120 mg/day orally. Four months after
treatment, the patient achieved complete remission of the disease and
recovery of 100% full donor chimerism but the cytogenetic exami-
nation documented a complex karyotype in four metaphases. The
aforementioned therapy was therefore associated with the adminis-
tration of CD3+ as follows: DLI1= 1 x 106/kg, DLI2= 5 x 106/kg and
DLI3= 10 x 106/kg. At the subsequent bone marrow re-evaluation
both complete remission of the disease and 100% full donor
chimerism were confirmed and the cytogenetic analysis gave the fol-
lowing result: // 46, XX [20].

Conclusion. Combined therapy with gilteritinib and DLI could
be considered a possible bridge therapy to the second Allo-HSCT in
a patient in relapse of FLT3+ AML post allogeneic transplant. How-
ever, studies on a large sample of patients in relapse after Allo-HSCT
are necessary to evaluate the efficacy and safety profile of the afore-
mentioned therapy, the number of DLIs to be performed and the risk
of graft versus host disease (GVHD).
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RARE EVENT OF CLOTS FORMATION IN HPCA PRODUCTS IN
THE PREFREEZING PHASE IN THE GMP LABORATORY 
AND THAWING ON BEDSIDE OF THE PATIENT

F. Culurgioni1, W.S. Hamdi2, M. Bakr2, A.Fadul2, F. Ibrahim2, 
S. Hmissi2, M. Yaghmour2, A. Alkaseri2, S. Alromaihi2, A. Alkhou-
jah2, N. Azadi2, E. Angelucci3, G. La Nasa1, E. Al-kuwari2

1S.C. Ematologia e CTMO, Ospedale Oncologico “A. Businco”,
ARNAS “G, Brotzu“; 2Cellular Therapy Laboratory, National Center
for Cancer Care & Research. DLMP, Hamad Medical Corporation;
3U.O. Ematologia e Terapie Cellulari, Ospedale Policlinico San
Martino, Italy

Introduction. Hematopoietic stem cells from apheresis and bone
marrow are frequently used in transplantation therapies in hemato-
logical pathologies. HPCA, at now more frequent, but the manage-
ment of stem cells in pre freezing stage and overall, at tawing in
bedside of patient are very sensitive issues. At any time, the resolu-
tion of issues needs to be fast and strong to save the HPCA products
for cell therapy. Aim of study: analyze 2 rare cases of clots formation,
and see these adverse events, in positive way, for to understand the
cause, but overall to find the effective resolution when happen and
save the collection product continue the manipulation or save therapy
product at tawing.

Materials and Methods. All 2 cases were referred from autolo-
gous collection, male patients. The first patient MM (case A), HPCA
collection for 2 auto, Cobas Spectra, total dose 8,7 CD34x106/kg,
TNC 3.9x108/kg, Neut. 80%, 4 bags, crio preserved in 10% of
DMSO. The product was tawed in water bath at 37C, after tawed,
numerous small clots are evident, was performed fast inoculation of
5 % of ACD but don’t resolve the issue, was added other 5% of a
ACD and the clots was dissolves. The HPCA product was filtered

and given to the patient, at check of CD34 post tawed, the loss was
low and inside the indicator of acceptability (75 to 100%, viability
and recovery), the engraftment was good. Case B: Diffuse Large Cell
Lymphoma, HPCA collection for 1 auto, HOPTIA, total dose 17,5
CD34x106/kg, TNC 3.3x108/kg, neut.46%, 4 bags, crio preserved in
10% DMSO. Before the manipulation after storage overnight, nu-
merous clots were present Inside the bag, fast inoculation of 5 % of
ACD don’t resolve the issue, added other 5% of a ACD and the clots
dissolved, to be continue the process for cryopreserved. The adverse
evet was notified and one second collection 3 weeks after. The sec-
ond mobilization was completed, and the product doesn’t have evi-
dence of any clots. The laboratory investigated, was sacrificed one
bag, at Tawed in water bath at 37C, after tawed numerous small white
clots were evident, HPCA was filtered and checked samples from
primary bag and filtered product. Were performed slides and cd34
count.

Results. Case A: for MM patient, transplant therapy was com-
pleted, good engraftment (13day Neutr/21-day PLT), at check of
CD34 post tawed, the loss was inside the range of acceptability and
85% of viability. Case B: for Diffuse Large Cell Lymphoma, HPCA
of second mobilization will be used; was discovery the nature of clots
after observation of slides and were WBC agglomerates, don’t evi-
dence of loss of CD34/kg, no evidence of clots inside of final bag
after filtration with blood filter kit.

Conclusions. The event is rare, in our laboratories but not un-
feasible, 1event/1500, (0.06%), for clots at thawing in 13 years of
transplant activity, while for clots pre freezing 1event/215 (0.46%)
in 9 year of transplant activity. The use of an emergency Kit, with
clear procedure and bedside emergency kit proved to be essential to
have a quick and effective solution; but also, a good quality system
with an effective and rapid communication between the BMT, the
Apheresis and the Laboratory and overall, the notify of adverse
events made it possible to invest and understand the nature of the
clots and make the correct therapeutic decisions.
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HIGH RISK MULTIPLE MYELOMA: BYOLOGICAL AND 
CLINICAL DEFINITIONS

A. Romano, F. Di Raimondo

Divisione di Ematologia, Università degli Studi di Catania, Italy

Multiple myeloma outcome is heterogeneous, with overall survival
(OS) ranging from months to over 10 years. High-risk multiple myeloma
refers to an aggressive biological and/or clinical manifestation of multi-
ple myeloma associated with an inferior progression free survival and
overall survival compared to standard-risk cases. Starting from the first
definition in the International Staging System in 2014, based on beta-2
microglobulin and albumin levels, the risk classification has been chal-
lenged recently by emerging biological and clinical insights,1 like LDH
and cytogenetic aberrancies taken in account in the R2-ISS.2

The risk of inferior outcome in multiple myeloma should be based
on a dynamic evaluation of several co-occurring factors, since a large
analysis of serial samples showed that in up to 25% of patients transition
to a high-risk expression subtype occurred at progression,3 with a poten-
tial impact on front-line immunotherapy, including:
- genetic abnormalities: presence of any two high risk chromosomal
aberrancies is considered double-hit myeloma; three or more high risk
factors is triple-hit myeloma4

-  biological features: like gene expression profile, recurrent mutations
and engagement of compensatory pathways (e.g. TP53, K-RAS, B-RAF
and APOBEC mutations), transcriptomics, epigenetics, enumeration of
circulating tumor cells,5,6 T-cell fitness and spatial immune types of MM
that may provide an initial framework for the optimal application of spe-
cific immune therapies7

- the patient’s overall fitness and clinical factors such as involvement
of extramedullary sites, increased LDH, life-threatening bone disease
and acute renal injury in the aggressive manifestation
- response to therapy regardless of baseline risk, early relapse occurring
within 12-18 months of first-line therapy identifies a functional high-
risk group with a median overall survival of less than 2 years.8,9

While a revised IMWG definition is awaited, at the last ASCO10

meeting, the following features have been identified as consistent with
definition of high-risk MM, leading to an overall survival within 36-60
months:
• Single-hit del(17p) or TP53 mutation
• Isolated del(1p), gain(1q), t(4;14), t(14;16), t(14;20)
• Circulating PCs, ≥0.07% but <2%
• High-risk according to ISS, R-ISS, R2-ISS, mSMART, etc but not

satisfying criteria for uHRMM.
Taken together, the dynamic integration of genetic, biologic, and re-

sponse variables requires the adoption of multidimensional evaluation
of risk in multiple myeloma,10 also based on new technological tools like
neural networks and artificial intelligence.4
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MANAGEMENT OF HIGH-RISK PATIENTS AT DIAGNOSIS
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Despite therapeutic advances have led to unprecedented survival out-
comes in newly diagnosed multiple myeloma (NDMM), high-risk (HR)
subgroup continues to experience early disease progression and death. 
Numerous prognostic factors have been identified and included in the
risk stratification models. However, no definition is consistently imple-
mented in clinical practice and the revised IMWG definition is awaited.
The heterogeneous risk definition, the limited number of studies de-
signed for HR patients and the small HR subgroups in all studies, make
it difficult to generate high-evidence recommendations. Despite treat-
ment, achieving and maintaining measurable residual disease (MRD)
negativity is now recognized as the main factor capable to mitigate the
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adverse prognosis related to baseline HR features. Standard of care for
frontline treatment of HRMM will continue to evolve. For transplant-el-
igible (TE) NDMM patients, quadruplet induction/consolidation regimen
that includes anti-CD38 monoclonal antibodies plus proteasome inhibitor
and immunomodulatory agents, and dexamethasone, and autologous
stem-cell transplant and maintenance with, if available, at least a doublet
combination could be the preferred option. Regarding non-TE NDMM,
first-line quadruplet treatments are expected to provide the best treatment
outcome; however, the balance between efficacy and potential toxicity
requires even more careful consideration in this setting. Additionally, to
further improve the treatment landscape in all NDMM patients with HR,
new immunotherapies (e.g., chimeric antigen receptor [CAR] T cells and
bispecific antibodies) might play a promise role. However, reliable and
uniform identification of patients with HRMM remains the first step to
enhance their outcomes.

MENAGEMENT OF DYNAMIC RISK IN MULTIPLE MYELOMA

S. Oliva, A. Casson, F. Gay, S. Bringhen

Division of Hematology, Azienda Ospedaliero-Universitaria Città della
Salute e della Scienza di Torino, Italy

Multiple myeloma (MM) is characterized by a variety of biological
and clinical features that confer a profound diversity in clinical courses
and long-term prognosis. As consequence, there are patients with “low
risk” disease and survival of more then 10 ten years, compared with sub-
jects with an “high risk” profile and survival of maximum of 2-3 years,
even when treated with intensive therapies.1 Current prognostic models
are based on baseline genetic, patient and disease-related factors 2-5 but
can misclassify a group of them, because they do not consider their “func-
tional high risk” profile, meaning the possibility of an early progression
(12-18 months) or suboptimal response after initial treatment thus a
shorter progression- free survival (PFS) and overall survival (OS). 6-7 The
precise identification and definition of dynamic high-risk patients, as
well as their management, currently represents an unmet medical need
and different strategies are being explored to try to improve their out-
come. First, the achievement of Minimal Residual Disease (MRD), both
in and outside the bone marrow, is now considered the objective of MM
treatment, particularly with the use of modern quadruplets with or with-
out autologous transplant, intensive maintenance approaches and novel
T-cell redirecting therapies; MRD allow to identify the most effective
treatment up-front and at relapse at the highest possible sensitivity (aim-
ing to 10-6) to reduce the risk of early progression; can modulate the poor
prognostic role of cytogenetic particularly when it is sustained overtime
(1-2 year at least) and can be used as a dynamic tool to intensify or de-
intensify treatment. Therefore, ongoing clinical trials are exploring a “re-
sponse – adapted strategy” based on MRD response and other “high risk”
features to try to improve the outcome of these MM patients, the use of
modern T- cell treatments (CAR-T and bispecifics) in early phases of
disease as well as the choice of the best salvage regimen at first MRD
resurgence/biochemical relapse vs clinical relapse.8 
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AD ORIGINE DALLA ZONA MARGINALE
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Extranodal marginal zone lymphomas (EMZLs) also known as
MALT lymphomas represent the most frequent subtype of marginal zone
lymphomas, accounting for 50-70% of cases.1,3 They are usually diag-
nosed in the elderly (median age 65 years) and the most typically in-
volved site is the stomach, although any organ in the body can potentially
be involved. MALT lymphomas are typically associated with chronic in-
fections, or autoimmune diseases. In addition to Helicobacter pylori,
other microorganisms have been associated with site-specific EMZLs,
although the evidence is less compelling. Several genetic alterations have
been described including chromosomal translocations and gene muta-
tions with a well-preserved association between anatomical sites, genetic
changes, and infectious agents.3 At presentation, MALT lymphomas are
typically confined to a single organ, with the potential to remain localised
for long periods. However, an involvement of regional lymph nodes and
multiple mucosal sites or more disseminated disease may be evident at
diagnosis, particularly in non-gastric EMZLs.4 Clinical course of
ENMZL is that of truly indolent neoplasms with a relapsing remitting
course and with a risk of transformation into aggressive histotypes which
however is lower compared to other low grade lymphomas. Several
prognostic scores are currently available, and include the MALT-IPI5 and
the recently validated MZL-IPI6 Regarding therapy, once a pathogenic
infection is documented eradication therapy is required independent of
stage and symptoms. In patients failing eradication therapy and in sub-
jects without pathogenic infection, treatment choice is based on disease
stage and symptoms, similarly to other indolent lymphomas.7. Involved-
site radiotherapy at standard (or very low doses is recommended for stage
I disease, while systemic therapy is only indicated for advanced-stage
symptomatic cases and require the use of rituximab combined with sev-
eral agents mainly alkylating9 or purine analogues (e.g. bendamustine).9
Patients with relapsed MZL require a highly individualised approach.
Several agents have been confirmed as active in the treatment of MZL,
mainly beyond first line. These include BTK inhibitors, immunomodu-
lating agents, and promising data are being generated with bispecific an-
tibodies and CAR-T therapies. Based on recently reported studies and
those currently underway, the treatment landscape of MZL is expected
to rapidly evolve towards multiple chemo-free options in the next few
years.
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Primary mediastinal B-cell lymphoma (PMBCL) is curable in nearly
70% of cases: anthracycline and rituximab-containing regimens remain
an unsurpassed frontline approach.1 The cyclophosphamide, doxorubicin,
vincristine and prednisone plus rituximab combination given every 21
days (R-CHOP21) displays reduced efficacy in comparison to the same
regimen delivered every two weeks (R-CHOP14).2 Third-generation reg-
imens, like the methotrexate/etoposide + doxorubicin, cyclophos-
phamide, vincristine, prednisone, bleomycin (MACOP-B/ VACOP-B),
and the dose-adjusted etoposide, prednisone, vincristine, cyclophos-
phamide, doxorubicin (DA-EPOCH) combination, both with the addition
of rituximab, have outcomes similar to R-CHOP14.3 According to the
results of the randomized positron emission tomography-guided
IELSG37 trial, consolidation radiotherapy can be safely omitted in pa-
tients achieving a complete metabolic response (Deauville score of 1-3)
after induction chemoimmunotherapy.4 However, the role of radiation
therapy remains undetermined in case of an end-of treatment Deauville
score of 45: these patients may be managed conservatively, provided pro-
gression is excluded.6 The extremely poor prognosis of refractory disease
is nowadays mitigated by immunotherapy, which has definitely replaced
salvage chemotherapy. The anti-programmed death-1 (PD-1) checkpoint
inhibitor pembrolizumab yielded a response rate of 42% in the
KEYNOTE-170 trial, with a complete response (CR) in up to 21% of
cases and a progression-free survival (PFS) rate of 33% at 4 years. Pa-
tients in CR neither experienced progression nor required any further
consolidation with transplant.7 The combination of the anti-PD-1
nivolumab with the anti-CD30 drug conjugate brentuximab vedotin en-
hanced the response rate to 73%, including a CR in 40% of cases. Half
of patients received consolidative transplant. More than 75% of treated
patients were alive at 2 years, with 56% being progression-fre.8 At pre-
sent, no conclusion can be drawn about consolidation beyond CR in pa-
tients treated with checkpoint inhibitors. Chimeric antigen receptor
(CAR) T-cells are an option in pretreated patients independently of prior
checkpoint blockade: real life experience acknowledges high response
rates (76%), mostly consisting of CR (67%), with 78% of patients being

alive and 64% progression-free at 2 years.9 PMBCL patients receiving
CART-cells have better outcomes than those with diffuse large B-cell
lymphoma.10
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PRIMARY BREAST LYMPHOMA

A. Chiappella 

Ematologia, Fondazione IRCCS Istituto Nazionale dei Tumori, Milano,
Italy

Primary breast lymphoma (PBL) is a rare type of non-Hodgkin lym-
phoma (NHL), representing the 0.5% of all the malignant breast tumors,
the 1% of NHL, and the 2% of extranodal NHL.1 In 1972, Wiseman and
Liao first defined PBL according to four criteria:2

1. mammary tissue and lymphoma must be in close anatomic proxim-
ity;

2. no preceding diagnosis of extramammary lymphoma;
3. no evidence of disseminated disease, other than ipsilateral axillary

lymphadenopathy;
4. adequate quality of the histopathological specimen.

Usually, PBL occurs in female, but rarely cases are described in the
male population; the median age at diagnosis is 62-64 years, but some
cases, namely aggressive ones, are reported in younger females.1

Histologically, these lymphomas are heterogeneous and include dif-
fuse large B-cell lymphomas (DLBCL), which are the most common
form, in 40-80% cases, mucosa-associated lymphoid tissue (MALT), in
9-28%, follicular lymphomas (FL), in 10-19%, Burkitt’s lymphomas
(mainly occurring during pregnancy or lactation), in 1-5%; other (each
< 1%) histological types include small lymphocytic lymphoma, mantle
cell lymphoma, plasmablastic lym phoma, Hodgkin lymphoma, and pe-
ripheral T-cell lymphoma, namely anaplastic lymphoma kinase-negative
T-cell lymphomas (BIA-ALCL), which are associated with breast im-
plants.3,4 The typical clinical presentation is a painless breast mass (me-
dian 4 cm diameter), slightly more frequently on the right side systemic
symptoms present in <5% of patients, almost always those with dissem-
inated disease. Approximately 70% of patients have stage IE disease,
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with the other 30% having regional nodal involvement (stage IIE); from
4% to 13% of patients have bilateral breast involvement at presenta-
tion.5,6 At relapse, PBL displays extranodal tropism; in particular, the ip-
silateral and contralateral breasts are involved at relapse in 12-44%;
central nervous system (CNS) recurrence is frequent (5-16%), expecially
in bilateral PB-DLBCLs.7 The standard treatment for newly diagnosed
PB-DLBCL is R-CHOP for 6 cycles; a CNS prophylaxis is highly rec-
ommended.5,7 A consolidation with ipsilateral radiotherapy 30 to 36 Gy
should be considered, namely in cases with positive interim positron
emission tomography.8 BIA-ALCL is an uncommon and emerging T-cell
lymphoma, most frequently arising around a textured surface breast im-
plant. The clinical presentation is usually a delayed seroma around the
breast implant, and manifests with breast pain, swelling or asymmetry,
capsular contracture, but can also present with a breast mass, and lymph
node or chest involvement.9 The prognosis of BIA-ALCL is favorable;
complete surgical excision for localized disease is an important part of
the management of these patients.9 In advanced stage, a combination
therapy with Brentuximab-Vedotin plus CHP is recommended.10
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HIGH-RISK ACUTE MYELOID LEUKEMIA: FROM MICROENVI-
RONMENT IMMUNE LANDSCAPE TO IMMUNOTHERAPY

A. Curti 

IRCCS Azienda Ospedaliero-Universitaria di Bologna, Istituto di Ema-
tologia “Seràgnoli”, Bologna, Italy

Acute myeloid leukemia (AML) cell-intrinsic cytogenetic and
molecular aberrations have always been considered the only determining
factors in disease onset and progression. In recent years, this concept has
been challenged, thus establishing that AML development also depends
on BM microenvironment. Indeed, the interplay between leukemic cells
and a variety of immune cells resulting in the dysregulation of both in-
nate and adaptive immune response has been demonstrated to influence
the disease outcome, being a crucial determinant of AML pathophysiol-
ogy. In particular, an emerging body of evidence indicates that high-risk
AML, especially TP53 mutated AML, may constitute a subset where
such immune and inflammatory dysregulation is mostly pronounced and
prominent. In this scenario, where cancer immunotherapy is rapidly

changing the therapeutic armamentarium available to treat human solid
and some hematological malignancies, a new era of immunological ther-
apies has initiated also in the AML setting. Several immunological ap-
proaches have been tested, including antibody-based therapies and
immune checkpoint/macrophage inhibitors, based on strong preclinical
rationale and with promising early clinical results. However, further clin-
ical interventions globally resulted in disappointing and dismals clinical
data, despite some important exceptions. In this scenario, a possible ex-
planation for these unsatisfactory results relies on a largely incomplete
understanding of the interactions between AML cells and leukemia mi-
croenvironment and, very importantly, the lack of validated immunolog-
ical targets, which  represent major gaps and limitations for the
advancement and optimization of effective and personalized immuno-
logical approaches in AML. The incorporation of immunotherapies
within the backbone of AML therapy is certainly a mandatory step to-
wards an optimization and full exploitation of such strategies. However,
future immunotherapy studies should be designed in a way that immuno-
logic and immunotherapy-specific biomarkers will be used to select
those patients who have an increased probability to respond. In that,
high-risk AML, whose treatment and clinical management represent an
unmet medical need, should be considered a “fertile soil” for clinically
developing a novel approach to immunotherapies, preferentially driven
by the characterization of disease biology and immunological landscape. 
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HOW CAN ALLOGENEIC STEM CELL TRANSPLANTATION BE
OPTIMIZED IN PATIENTS WITH HIGH-RISK ACUTE MYELOID
LEUKEMIA?

F. Lussana

Department of Oncology and Hematology, University of Milan and
Hematology and Bone Marrow Transplant Unit, Azienda Socio Sanitaria
Territoriale Papa Giovanni XXIII, Bergamo Italy

Allogeneic stem cell transplantation (alloHSCT) is the most effective
consolidation treatment modality for patients with acute myeloid
leukemia (AML) since it decreases the risk of disease relapse in all cases.
However, the risk of Non-Relapse Mortality (NRM) and Graft Versus
Host Disease requires an accurate definition of disease and patient-re-
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lated prognostic factors. Disease risk stratification utilizing genetic and
measurable residual disease (MRD) technologies allows the identifica-
tion of patients with high-risk acute myeloid leukemia (AML) with an
estimated risk of relapse (>35%) if treated by chemotherapy alone. For
all these patients an alloHSCT should be considered and eventually ad-
vised1, at least in experienced transplant centers where the risk of NRM
can be kept below the threshold of 20% at 2 years. Nonetheless, relapse
occurs in a significant proportion of patients and remains the leading
cause of transplant failure. Given the poor outcome of patients with re-
lapsed disease, the development of new approaches to reduce the risk of
post-transplant relapse is urgently needed.  When considering all these
variables, the improvement of the clinical outcome of patients undergo-
ing alloHSCT will come from the following critical steps: 1. The initial
treatment of each AML patient should start from the selection of the most
appropriate induction/consolidation program taking into consideration
the disease biology and patient’s age.2-4 Patients up to the age of 75 at
diagnosis should be regarded as potential candidates for alloHSCT; 2.
Immediate HLA typing and search activation for a donor (in the family
and the registry including Cord Blood Units); 3. Increase the proportion
of patients achieving a complete hematologic response after
induction/early consolidation and optimize the supportive care to reduce
the incidence of infectious complications; 4. Increase the remission qual-
ity by reducing MRD at conditionin;5-6 5. Selecting the most appropriate
donor and keeping the time to transplant as short as possible; 6. Keeping
a low NRM without compromising the antileukemic effect of the condi-
tioning regimen; 7. Whenever possible and indicated, start an early post-
transplant treatment with effective pharmacologic7-9 or cell-based
interventions.10
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SOLO LE CARATTERISTICHE BIOLOGICHE INFLUENZANO 
LA SCELTA TERAPEUTICA?

A. Visentin

Università degli Studi di Padova, Italy

Chronic lymphocytic leukemia (CLL) is usually a disease of the el-
derly, but chronological age does not accurately discriminate frailty sta-
tus which instead describes the patient’s resilience. Currently, we are in
the era of targeted continuous and time-limed therapies, which have
helped to control the disease and achieve long lasting remissions more
effectively and to avoid the toxicity of chemoimmunotherapy (CIT).1

However, these drugs are not free from side effects2-3 and drugs interac-
tions, comorbidities, or adherence to treatment should be considered
when choosing between continuous or a time-limited therapy. The chal-
lenge we face is to balance the risk of toxicity and efficacy in a person-
alized way. In this line Geriatric assessment (GA) should be a
standardized and reproducible tool used to evaluate the state of frailty
beyond clinical observation1. Much of the evidence supporting the ben-
efits of GA stems from the previous era in which CIT was predominant.
One of the most used criteria for the assessment of fitness was presence
of creatinine clearance <60ml/min and/or CIRS (Cumulative Illness Rat-
ing Scale) score ³6. Albeit several clinical trials have been designed
specifically on these criteria, they failed to identify patients at higher risk
of severe adverse events or treatment discontinuation since targeted ther-
apies proved to be safe and effective also in “unfit” patients.4-6 In a recent
series of 712 patients with chronic lymphocytic leukemia (CLL) treated
with BTKi outside clinical trials, baseline ECOG was the most accurate
predictors of treatment feasibility and outcomes.7 Age did not influenced
survival and ibrutinib tolerance, indicating that not age per se, but age-
related conditions, may affect drug management. The presence of a se-
vere comorbidity was significantly associated with permanent dose
reductions (PDRs), not translating into worse outcomes7. Instead, clinical
outcome with venetoclax seems not influenced by CIRS or concomitant
medications8. Among octogenarian patients PDRs were common but sus-
tained and deep remissions were achievable.9 Although most guidelines
still suggest to select treatment according to the fitness status of the pa-
tients10 no specific tool is recommended and treatment selection should
be based on performance status, presence of specific comorbidities,
availability of a caregiver, concomitant drugs and their interactions.
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MANAGMENT OF ACUTE PAIN IN SICKLE CELL DISEASE

V.M. Pinto

Centro della Microcitemia e delle Anemie Congenite, Ente Ospedaliero
Ospedali Galliera, Genova, Italy

Sickle cell disease (SCD) is an inherited red cell disorder due to a
single amino acid substitution at the sixth residue of the beta-globin sub-
unit, resulting in the production of the pathological form of hemoglobin
S (HbS). SCD is one of the most important hemoglobinopathies world-
wide in terms of frequency and social impact.1 The main clinical mani-
festations of SCD are chronic hemolytic anemia and recurrent acute
vaso-occlusive crisis (VOCs), which are characterized by pain and is-
chemic/reperfusion organ damage. These are related to the entrapment
of the sickled, dense red cells in the microcirculation associated with in-
creased inflammatory response, vascular endothelial cell damage, and
activation of the coagulation system.2 Pain is a hallmark of VOCs and
has different origins such as vascular or neuropathic. Pain and VOCs re-
quire early identification and a well-timed therapeutic intervention to
halt the clinical course and abort the crisis, making patients with SCD
high utilizers of emergency departments (EDs). The ED management of
sickle cell-related VOCs consists of intravenous hydration and pain con-
trol with different molecules such as non-steroidal anti-inflammatory
drugs (NSAIDs) and opioids. The Scientific Italian Society for the study
of Thalassemias and Hemoglobinopathies (SITE) has developed an al-
gorithm to support ED healthcare professionals in the treatment of acute
pain in patients with SCD.3 The innovative aspect of SITE algorithm is
the optimization of the pain management with multimodal analgesia.
This is based on the administration of drugs with different pharmaco-
logical mechanisms of action and maximizing analgesia and minimizing
their adverse events.4-8 Ibuprofen and ketorolac are the most NSAIDs
used for treating acute sickle cell-related pain. NSAIDs act at peripheral
and central pain-mediated sites that are not involved in the opioid-mu
receptor system pathways. When administered in conjunction with opi-
oids such as morphine, NSAIDs are believed to have opioid-sparing ef-
fects, therefore, reducing the incidence of adverse events (e.g.:
nausea/vomiting) in patients with acute, post-operative pain. Although
morphine is the most widely used drug for pain management in ED, the
parenteral route of administration, dosage, and the recurrency of the
treatment may result in long-term drug addiction9-10 and also in increased
risk of chronic pain. Multimodal therapy is safe and effective during
acute pain management in children and adults with SCD.
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VON WILLEBRAND FACTOR: A TWO-FACED JANUS 
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Von Willebrand factor (VWF), a blood multimeric protein with a
very high molecular weight, plays a crucial role in the primary haemosta-
sis, the physiological process characterized by the adhesion of blood
platelets to the injured vessel wall. Hydrodynamic forces are responsible
for the VWF multiners conformational transitions from a globular to a
stretched linear conformation. These characteristics render this protein
a valuable object to be investigated by mechanochemistry, the biophys-
ical chemistry branch that studies the effects of shear forces on protein
conformation. This review will focus on the structural elements of the
VWF molecule involved in the biochemical response to shear forces.
The stretched VWF conformation favors the interaction with the platelet
GpIb and at the same time with ADAMTS-13, the zinc-protease that
cleaves VWF in the A2 domain, limiting its prothrombotic capacity. It
is important to consider the level or the function of VWF or ADAMTS-
13 always in relation each other, keeping in mind that in many throm-
botic forms of microangiopathies the reduction of the
ADAMTS-13/VWF ratio<0.5 can be a valuable parameter to predict a
real thrombotic risk. Hence, a significant increase in VWF level alone,
even without any reduction of ADAMTS-13 concentration, would still
be responsible for a significant reduction of the ADAMTS-13/VWF
ratio, which ultimately could reflect or predict a prothrombotic risk.  This
mechanism has been shown in some typical internal medicine diseases,
such as liver cirrhosis and chronic thromboembolic pulmonary hyper-
tension (CTEPH). Future studies will have to validate the concept
whether ADAMTS-13/VWF ratio could a valuable and reliable
biomarker to predict or confirm the presence of thrombotic risk in several
morbid conditions.
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MANAGING BLEEDING COMPLICATIONS DURING 
ANTITHROMBOTIC THERAPIES

A. Tosetto

Hematology Department, S. Bortolo Hospital, AULSS 8 “Berica”, Vi-
cenza, Italy

In most Western countries, the number of patients taking antithrom-
botic agents (either oral anticoagulants, such as Vitamin K Antagonists,
VKA and Direct Oral Anticoagulants, DOACs, or antiplatelet drugs) is
steadily increasing, with an estimated prevalence of oral anticoagulant
therapy (OAT) use around 1.5% of the general population.1 A recent sur-
vey has demonstrated that the use of anticoagulant drugs is the leading
cause of access to an emergency department because of outpatient ad-
verse drug events.2 We recently reported that the incidence of major
bleeding in two Italian cohorts of patients taking OAT is 0.40 per 100
patient-years, meaning that every year, about one person in every 244
taking OAT is at risk of death or significant disability because of an-
tithrombotic treatment. This figure may be even double when adding the
burden of antiplatelet agents, however.3 Consulting haematologists fre-
quently face the dilemma of optimally managing bleeding complications
in patients taking oral antithrombotic agents. This requires simultane-
ously assessing the bleeding severity, the need for drug reversal, and the
optimal timing of antithrombotic resumption. 

Appraising the bleeding severity. The degree of bleeding severity
dictates the need for urgent interventions. As a practical rule, any cerebral
or spinal bleeding requires immediate action, usually prompting the use
of drug reversal with appropriate antidotes (if available). Drug reversal
may be considered even before neurological imaging in the setting of a
patient taking antithrombotic agents and a rapidly deteriorating con-
sciousness state. Assessing the severity of gastrointestinal intestinal (GI)
bleeding is more complex because, in most cases, the baseline
haemoglobin level is unknown, and the dynamic of bleeding is conse-
quently uncertain. Support with red blood cell concentrates, carefully
monitoring the patient’s life parameters, and endoscopic GI visualization
are mandatory. Drug reversal should be considered in the face of rapidly
falling haemoglobin values or in a frail patient with GI bleeding. Selec-
tive arterial embolization should also be considered in patients with
retroperitoneal bleeding or in those patients with GI bleeding that could
not be endoscopically treated. In patients with active bleeding, several
clinical and laboratory parameters should be collected, such as standard
clotting tests (PT, PTT, TT) and the plasma level of the assumed antico-
agulant drug. The time of the last drug intake and the concomitant use

of antiplatelet agents should also be obtained.
Drug reversal. While drug reversal should always be considered to

control bleeding in high-risk patients, as previously discussed, it should
be remembered that it simultaneously poses a thrombotic risk. This risk
may be more relevant when using haemostatic-rebalancing agents (such
as activated prothrombin complex concentrates or recombinant activated
FVII [rFVIIa]) instead of specific drug antagonists. Stent thrombosis fol-
lowing platelet transfusion has been anecdotally reported, suggesting
caution in the use of platelet concentrates as a reversal agent in patients
receiving antiplatelet therapy.4 The most specific antidote for each an-
tithrombotic drug should be used for each patient (Table 1). 

Vitamin K Antagonists. The most specific antagonist for this drug
class is oral or intravenous vitamin K, generally at 5-10 mg.5 Vitamin K
is, however, too slow to obtain a prompt restoration of the acquired clot-
ting deficiency induced by VKA. For this reason, prothrombin complex
concentrates (PCCs) should be administered when immediate correction
is required (e.g., in patients with intracerebral hemorrhages). The usual
suggested dose is 30-50 U/kg, administered as a single bolus infusion.
Four-factor PCC concentrates more predictably normalize the INR and
should be preferred when the INR is higher than three in bleeding pa-
tients. The thromboembolic risk following administration of PCCs ap-
pears to be reasonably low.6

Dabigatran. The monoclonal antibody idarucizumab specifically in-
hibits dabigatran, causing the complete disappearance of its antithrombin
effect in >88% of patients immediately after the e.v. bolus infusion of
two 2.5 g idarucizumab doses.7 In the registration trial, one thrombotic
event occurred within 72 hours after idarucizumab administration in a
patient in whom anticoagulants had not been reinitiated, suggesting the
need for optimal antithrombotic resumption timing (see below).

Direct acting Factor Xa inhibitors (apixaban, edoxaban, rivaroxa-
ban). The administration of an excess of 4-factors PCC (50 U/kg) has
been traditionally suggested to restore thrombin generation in bleeding
patients taking anti-FXa DOACs, mainly based on ex vivo studies. A
more specific inhibitor, andexanet alpha - a modified recombinant FXa
not exerting coagulant activity - may counteract the anticoagulant effects
of DOACs by competing with endogenous FXa. In a recent trial com-
paring andexanet alpha to usual care (mostly PCC), andexanet alfa was
associated with lower volume expansion of intracerebral hematomas but
with an excess of thrombotic (particularly ischemic stroke) in those re-
ceiving andexanet alpha (10.3% vs 5.6%).8 Therefore, the use of andex-
anet alpha may be considered in patients with an intracerebral
haemorrhage, recent exposure to an anti-FXa drug, and a risk of neuro-
logical deterioration, provided that antithrombotic treatment is promptly
resumed after bleeding control (see below). However, a recent meta-anal-
ysis failed to observe an improvement of 30-day mortality in patients re-
ceiving andexanet compared to those receiving 4-factors PCC.9

Optimal timing of antithrombotic resumption. As mentioned above,
a common finding across several clinical studies is the recurrence of
thromboembolic events in the first month after an antithrombotic agent’s
suspension and/or reversal because of a bleeding complication. There is
no definite evidence about the optimal timing of resumption of the an-
tithrombotic drug, and the decision should be weighed against the pre-
existing thrombotic risk (e.g., a high CHA2DS2-Vasc score in patients
with atrial fibrillation, or a very recent thromboembolic event). Once
bleeding control has been achieved, it is, however, mandatory to resume
an antithrombotic treatment. This may require serial imaging of intrac-
erebral or retroperitoneal hematomas and demonstration of the stability
of their volumes. A suggested window for resumption after major bleed-
ing events is after 7-14 days but no later than 6-8 weeks.10

Patients with concurring blood disorders. A particular case is the
management of bleeding episodes in patients with blood disorders taking
an anticoagulant therapy. Other than the previously mentioned measures,
platelet count should be checked and maintained above a target value of
at least 50 x109/L. Bruton-type tyrosine kinase inhibitors (BTKi) should
be suspended until complete recovery of the bleeding episode, with sub-
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sequent re-assumption of BTKi therapy at a lower dosage or a switch to
another drug class. 

Table 1. Main antidotes for DOACs.

Antidotes                    Dabigatran     Apixaban,          Dose, comments
                                                             Edoxaban, 
                                                             Rivaroxaban      

Activated Charcoal      Yes                   Yes                       25-100 gr orally, if ingestion <2hr

Tranexamic Acid         Unclear            Unclear                10-15 mg/kg e.v., no studies on
                                                                                         DOAC, but good safety profile

Haemodialysis             Yes                   No                        Urgent removal of dabigatran 
                                                                                         excess – may be considered if
                                                                                         idarucizumab failure

aPCC                           Unclear            Unclear                Probably beneficial for 
                                                                                         all DOACs; concerns about 
                                                                                         safety should discourage its use

4F-PCC                       No                    Unclear                50 IU/kg, possibly beneficial 
                                                                                         for Factor Xa inhibitors

rFVIIa                          Unclear            Unclear                Possibly beneficial for all
                                                                                         DOACs; concerns about safety
                                                                                         should discourage its use

Idarucizumab               Yes                   No                        Specific antidote for reversal 
                                                                                         of dabigatran 

Andexanet alfa            No                    Yes                       Specific antidote for 
                                                                                         anti-FXa drugs 
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EMERGENCY MANAGEMENT OF ACQUIRED COAGULATION 
INHIBITORS

M. Marietta1, V. Coluccio1, S. Cordella 1,2, M. Luppi1,2

1Hematology Unit, Azienda Ospedaliero-Universitaria, Modena; 
2Department of Medical and Surgical Sciences, Section of Hematology,
University of Modena and Reggio Emilia, Modena, Italy

The occurrence of acquired coagulation inhibitors (ACI) is a rare but
potentially life-threatening syndrome, characterized by sudden bleed in
patients without an history of hemorrhagic diathesis and previously
normal hemostasis tests.1,2  Table 1 summarizes the main steps to
diagnose the specific factor defect.  

Table 1. Diagnostic approach to a suspected case of acquired factor inhibitors.

• Perform accurate anamnesis to exclude inherited bleeding disorders and/or ongoing
anticoagulant treatments. 

• Perform baseline complete blood count, PT, APTT, fibrinogen, D-dimer (to exclude
DIC). 

• If the patient is taking a Direct Oral AntiCoagulant (DOAC) perform specific tests to
assess its plasma concentration. DOAC can mask a bleeding diathesis due to acquired
coagulation inhibitors. 

• If PT and/or aPTT are prolonged, perform mixing studies, using a 1:1 mix of patient
plasma with normal plasma. Whereas a correction of an initially prolonged test result
will occur in the case of a factor deficiency, an inhibitor will not permit complete
correction of the prolonged test result in the mixing test. FVIII inhibitors may show
a time dependency for inhibition, so the mixing test should be performed after a two-
hour incubation of the sample. Other inhibitors do not generally show such a
dependency, and immediate mixing studies should still be effective for their
identification. 

• Assess abnormal results and findings of mixing tests to determine need for and type
of factor and/or inhibitor assays.

The most common autoimmune acquired bleeding disorder is
Acquired Haemophilia A (AHA), due to autoantibodies inhibiting factor
VIII.2AHA is characterized by muscle and soft tissue hematomas, leading
to severe anemia and compression of nerves and vessels up to
compartment syndrome. Life-threatening hemorrhages (gastrointestinal
bleeding, retroperitoneal hematoma, or intracranial hemorrhage) may
also occur [Table 2]. Minor bleeds (i.e, gingival bleeding, epistaxis, and
metrorrhagia) can be managed by local hemostatic measures, together
with tranexamic acid (TXA), systemically or topically given. TXA
should be avoided in case of urinary tract hemorrhages. Specific
hemostatic treatment with bypassing agents, i.e. recombinant activated
factor VII (rFVIIa) or Activated Prothrombin Complex Concentrates
(APCC) is required in case of organ- or life-threatening bleeding 3].
Other options include Recombinant Porcine Factor VIII and emicizumab,
a monoclonal antibody mimicking the function of activated FVIII.3

Immunosuppressive treatment with Prednisone,  alone or in
combination with cyclophosphamide,  should be started along with the
diagnosis of AHA.3

Immune Acquired Von Willebrand Syndrome [AVWS] is due to
autoantibodies that increase VWF clearance, often associated with
IgG/IgM MGUS or autoimmune diseases.4 Bleeding in AVWS is usually
mild and mainly mucocutaneous. In case of severe bleeding, the co-
administration of VWF/FVIII concentrates and high-dose intravenous
immunoglobulin (HDIVIG) increases the half-life of VWF/FVIII.
HDIVIG alone require 24-48 hours to increase the endogenous
VWF/FVIII:C levels; moreover, they have little effect in IgM MGUS-
related cases.4 Few cases of ACI to FV, FVII and FX have been
described.5-7 Clinical features and haemostatic and immunosuppressive
treatments are reported in Table 2. Autoantibodies against coagulation
factors II, IX, XI and XIII are extremely rare.1 The principles of
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management are the same of others ACI. Patients with ACI should be
referred to specialized centers, to ensure the most appropriate treatment
of bleeding along with the best global management.
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HEREDITARY DYSERYTHROPOIETIC ANEMIAS

R. Russo1,2, A. Iolascon A1,2, I. Andolfo I1,2, R. Marra1,2, B. Eleni Rosato1,2

1Dipartimento di Medicina Molecolare e Biotecnologie Mediche, Uni-
versità degli Studi di Napoli Federico II, Napoli; 2CEINGE Biotecnolo-
gie Avanzate Franco Salvatore, Napoli, Italy

The hereditary dyserythropoietic anemias (HDAs), commonly re-
ferred to as congenital dyserythropoietic anemias (CDA), are a group of
inherited blood disorders marked by abnormal erythroid development,
resulting in ineffective erythropoiesis.1 These conditions often present
with anemia, signs of hemolysis, and a disproportionately low reticulo-
cyte count. A frequent complication is secondary hemochromatosis due
to increased iron absorption.2 The severity of HDAs can range from se-
vere cases in infancy to subtle or absent symptoms in adulthood. Conse-
quently, the term “congenital” might be misleading, as clinical signs of
the disease may not emerge until later stages of life. Diagnosing HDAs
generally involves a multi-tiered approach, starting with basic assess-
ments like complete blood counts and evaluation of hemolysis and iron
overload. This is followed by a detailed morphological examination of
the bone marrow and genetic testing to identify any relevant mutations.
Traditionally, HDAs have been categorized into three main types - CDA
I, II, and III - based on specific morphological features in the bone mar-
row.1 However, such features are not exclusive to HDAs and can appear
in other conditions that cause erythropoietic stress, complicating the di-
agnosis. Advancements in genomic sequencing have enhanced the un-
derstanding of HDAs.3 Over ten genes involved in erythrocyte
development have been linked to HDAs, underscoring the role of genetic
testing in accurate diagnosis. This testing has led to diagnostic revisions
in 10-40% of cases initially suspected to be CDAs, revealing other un-
derlying conditions such as pyruvate kinase deficiency.4-6 Moreover, re-
search has expanded beyond the traditional types of CDAs to include
transcription-factor-related and syndromic forms.2 Recent studies have
explored the specific impact of certain gene mutations on iron
metabolism and erythroid differentiation, particularly mutations in
SEC23B and CDIN1,7,8 and have identified new HDA forms linked to
variants in VPS4A and RACGAP1 genes.9,10 These findings are guiding
the development of targeted treatments, which currently consist mainly
of supportive care tailored to the severity and specific features of the dis-
ease. Comparisons with other erythrocyte disorders, such as pyruvate ki-
nase deficiency, are shedding light on new potential therapeutic pathways
by clarifying the underlying mechanisms of iron dysregulation and inef-
fective erythropoiesis.
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DEFICIT ENZIMATICI: NUOVE PROSPETTIVE

W. Barcellini 

SOC Ematologia, IRCCS Ca’ Granda, Ospedale Maggiore Policlinico,
Milan, Italy

Pyruvate kinase deficiency (PKD) is a rare congenital hemolytic ane-
mia due to mutations in the PKLR gene, characterized by inefficient gly-
colysis, insufficient ATP levels and chronic hemolysis. The disease is
inherited as autosomal recessive, and is diagnosed by a reduced PK en-
zyme activity, and by the identification of two causative mutations in
the PKLR gene by molecular analysis. The clinical presentation is highly
heterogeneous and includes variable degree of anemia, fatigue, jaundice,
hepatosplenomegaly, cholelithiasis, and iron overload (both in transfused
and not transfused patients). More rare manifestations are osteopenia and
osteoporosis, aplastic crisis, extramedullary hematopoiesis, endocrine
disease, lower extremity ulcerations, pulmonary hypertension, and
thrombotic complications (all in splenectomized). All these manifesta-
tions deeply affect quality of life in patients with PKD. Therapy of PKD
has been historically limited to supportive care with transfusions and
splenectomy. The former are recommended based on anemia symptoms
and complications rather than a universal hemoglobin threshold.
Splenectomy is recommended in children older than 5 years and adults
who require regular or frequent RBC transfusions, or who have symp-
tomatic anemia after discussion of the individualized risks and benefits,
particularly the lifelong risk of sepsis and thrombosis. Nowadays, mi-
tapivat an oral allosteric PK activator, is available for adults with PKD
(approved by the FDA and EMA). The open label and the randomized
versus placebo clinical trials have demonstrated sustained improvements
in anemia and quality of life, with reduced hemolytic features and inef-
fective erythropoiesis and in about 50% adults with PKD. Response is
rapid and occurs through different doses but is observed only in patients
with at least one-missense mutation. Mitapivat is also effective in trans-
fusion-dependent patients (37% had a reduction of transfusions > 33%,
and 22% became transfusion-free). Clinical trials in children are ongoing.
Other PK activators are under investigation.  An additional experimental
treatment for PKD is gene therapy, which is currently under evaluation
in clinical trials, with preliminary positive results. Allogenic hematopoi-
etic stem cell transplantation has been performed in few severe cases,
without encouraging outcomes (38% graft-versus-host disease grade 4,
65% three-year cumulative survival, and 31% transplant-related death).
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DIAMOND BLACKFAN SYNDROME (DBAS)

I. Dianzani I1, A. Aspesi1, M. La Vecchia1, S. Cagliano1, U. Ramenghi2,
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DBAS is a pure erythroid dysplasia characterized by macrocytic ane-
mia, reticolocytopenia and bone marrow erythroblastopenia. Sixty % of
the patients present with congenital malformations. They also show an
increased risk of cancer, including solid tumors. Because several patients
do not show any symptoms, the main tool for diagnosis is the genetic
test. Eighty % of the patients carry mutations in the 28 DBAS genes. In
the others the diagnosis is made on clinical features, after exclusion of
differential diagnoses. Twenty-four genes encode for ribosomal proteins
(RP), 2 for chaperones involved in RP nuclear import (TSR2, HEATR3).
GATA1 and TP53 are rarely mutated. The most common gene is RPS19
(25%). Transmission is autosomal dominant for RP genes, X-linked for
GATA1 and TSR2, autosomal recessive for HEATR3 .1

Loss of treatment dependence is shown by 20% of patients and in
several cases is due to clonal hemopoiesis and the proliferative advantage
of a revertant clone.2

Bone marrow failure is due to the hypoproliferative and proapopto-
totic phenotype of erythroid progenitors, that are sensitive to nucleolar
stress, activated by the altered ribosome biogenesis, and resulting in p53
stabilization. The cells show a reduced number of active ribosomes, that
differentially translate certain transcripts, e.g. the main erythroid tran-
scription factor GATA1. The reduced general protein synthesis creates
an imbalance between globin and heme synthesis. Consequently, the
heme accumulates in erythroid precursors exerting a pro-oxidant effect.

Intriguingly, DBAS, that is characterized by hypoproliferation,
shows a moderate cancer risk. The continuous activation of p53 may
favor clones that somatically acquired an inactivating mutation of TP53.
The loss of the second TP53 allele may start tumor progression.3

Treatment includes chronic steroid administration or chronic trans-
fusion with iron chelation for the patients who do not respond to steroids.
HSCT shows a good outcome in transfusion-dependent children, but not
in adults.1 Gene therapy will be available soon, as an intense scientific
effort is ongoing in preclinical studies.

The improvement in the treatment and follow-up of pediatric patients
has posed new challenges for the adult hematologist, that provides life-
long care for these patients in adulthood. Multidisciplinary care is
needed, and the main aims are prevention of the iron overload compli-
cations and cancer surveillance.4
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Despite advances in the molecular and genetic landscape,
understanding of myeloid neoplasms (MNs), morphological evaluation
still plays a crucial role in the diagnostic process. This is particularly true
for major types of hematopoietic neoplasms, such as Acute Myeloid
Leukemia (AML), Myelodysplastic Syndromes(MDS),and
Myelodysplastic/Myeloproliferative neoplasms (MDS/MPN). The
diagnostic criteria outlined in the fourth and fifth editions of the WHO
classification continue to emphasize morphological, cytochemical, and
immunophenotypic characteristics of blast cells to determine their
lineage, along with identifying genetic abnormalities. These newer
criteria allow for an AML diagnosis with fewer than 20% blasts under
certain genetic conditions or with more than 10% blasts according to the
WHO fifth edition1 or the International Consensus Classification2 (ICC),
respectively. Some criteria for defining blast cell morphology have been
updated from previous classifications to provide a more precise
definition of “blast cells”. This precision is essential for categorizing
MNs and predicting their prognosis. To improve the enumeration of blast
percentages, the counting of “blast equivalents” has been introduced.

Morphology:
Promonocytes in acute monoblastic/monocytic leukemia and

chronic myelomonocytic leukemia are characterized by slightly
condensed nuclear chromatin, variably prominent nucleoli, and
abundant, finely granular blue/gray cytoplasm, which may be vacuolated.

Megakaryoblasts in acute megakaryoblastic leukemia exhibit
highly variable morphologic features. These cells often resemble
lymphoid cells with a high nuclear-to-cytoplasmic ratio, fine to variably
condensed nuclear chromatin, and cytoplasm that may be scant to
moderate, usually agranular or containing few granules. Cytoplasmic
blebbing or budding may also be evident.

Abnormal promyelocytes in acute promyelocytic leukemia
typically have a reniform or bilobed nucleus. Their cytoplasm can range
from heavily granulated with bundles of Auer rods to virtually agranular.

Erythroid precursors (erythroblasts) are not included in the blast
count except in rare instances of “pure” erythroleukemia3

Conclusion The morphology should be considered as a kind of
“gold-standard” starting point for the more accurate preliminary
classification of MNs,pending integration with detailed genetic
information according to the WHO 5th and the ICC.
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Acute myeloid leukaemia (AML) and myelodysplastic syndrome
(MDS) are largely incurable, with a 5-year survival rate that remains
below 40% despite recent advances in treatment1. In addition, the course
of these diseases remains physically and emotionally challenging. Pa-
tients often have a high burden of physical and psychological symptoms
and a high use of avoidant coping strategies.2,3 For patients with ad-
vanced solid tumours, the integration of early palliative care (EPC) into
standard oncological care from the time of diagnosis has shown several
benefits, including prolonged survival.4 Recent studies have reported that
EPC is feasible for AML patients in both inpatient and outpatient set-
tings.5-7 Specifically, the EPC intervention improves quality of life, pro-
motes adaptive coping, reduces psychological symptoms, improves
quality of care and reduces aggressiveness at the end of life.5-7 It has been
advocated that EPC should become the new standard of care for AML
patients.5 The results of these studies have been recognised by the Società
Italiana di Ematologia (SIE), which in its latest guidelines for AML pa-
tients aged >60 years recommends that “...if possible, early involvement
of the palliative care team...to promote simultaneous intervention by the
haematologist and the palliative care specialist”.8 To implement such a
model of care for all patients with AML/MDS and to extend it to patients
with other haematological malignancies (HM), several steps are required.
Firstly, haematologists need to recognise that EPCs are an additional
layer of support for their patients and need to be involved in the care
pathway in the same way as other specialties. Second, EPCs can help
haematologists manage patients and support them throughout the disease
process. Thirdly, the training of EPCs should be improved by increasing
the number of master courses and speciality schools. In this regard, in
Italy, the discipline of haematology should be recognised and included
in the training network of the Italian School of Specialisation in Medicine
and PC.9 Finally, the extension of this model of care to a larger number
of haematology patients, while training is still under development, could
lead to demand exceeding supply. Therefore, it is necessary to identify
criteria to determine the optimal timing for the integration of the EPC in
the specific treatment pathways of different HM, in order to move from
an early to a needs-based model.10
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RICHTER TRANSFORMATION: DIAGNOSIS, PROGNOSIS, 
CURRENT AND FUTURE THERAPEUTIC SCENARIOS
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guarda, Milano, Italy

Richter transformation (RT) is a complication of chronic lympho-
cytic leukemia (CLL) characterized by the development of an aggressive
lymphoma, most commonly diffuse large B-cell lymphoma (DLBCL).1
It is a rare event that can occur at any point in the course of CLL, re-
gardless of treatment status. Several risk factors for transformation have
been identified, including chromosomal abnormalities, particularly the
presence of high structural or numeric karyotype complexities, TP53
aberrations, NOTCH1 mutations, unmutated IGHV status, and stereo-
typed BCR usage. Currently, it is unclear whether treatment may favor
transformation, and whether the incidence of RT has changed since the
development of small molecule inhibitors is currently under investiga-
tion.2,3 The diagnosis of RT typically involves a sudden clinical deterio-
ration, with rapidly enlarging lymph nodes/asynchronous progression,
systemic symptoms, and elevated lactate dehydrogenase levels.4

Histopathological confirmation via biopsy is essential for diagnosis, as
it distinguishes the histologic type of transformation and differentiates
RT from other causes of disease progression, such as accelerated CLL
or infections. FDG PET/CT is a helpful diagnostic tool in RT. In sus-
pected cases, a SUVmax of ≥5 has high sensitivity, with increased speci-
ficity when the threshold is raised to ≥10, and may guide the biopsy to
the area with the most intense uptake.5,6 Prognostically, RT is associated
with poor outcomes, with a median overall survival of less than 1 year.7
Prognostic features include the presence of TP53 mutations, prior CLL
treatment status, ECOG-performance status and response to treatment.7,8

Determining the clonal relationship between DLBCL and CLL is crucial
for assessing patients’ prognosis and establishing treatment. About 80%
of patients with RT are clonally related to the underlying CLL, exhibiting
poor or no response to standard chemoimmunotherapy. In contrast, pa-
tients with clonally unrelated disease may benefit from DLBCL-directed
therapies.8 Recent advances in the treatment of RT have focused on tar-
geted therapies and combination regimens. Novel agents such as pathway
inhibitors, checkpoint inhibitors, bispecific antibodies, chimeric antigen
receptor T-cell therapy are under investigation and show promise in im-
proving outcomes.9 Additionally, ongoing research is exploring the role
of personalized medicine approaches, potentially offering new hope for
patients with this challenging condition.
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LINFOMI PRIMITIVI CUTANEI DI DERIVAZIONE B LINFOCITARIA

N. Pimpinelli 

Department of Health Sciences, Dermatology Unit, University of Flo-
rence, Italy

According to the WHO-EORTC classification 2018, included in the
WHO 2023, primary B-cell lymphomas (CBCL) consist of indolent
forma (follicle center ly. FCL; and marginal zone ly, MZ, with  60% 5-
and 10-year survival) and more aggressive forms (diffuse large B-cell
lymphoma, leg-type. DLBCL-LT, with <60% 5-year survival)  the
DLBC, NOS entity is discussed. Yet, their histogenetic profile (germinal
center-like vs ABC-like) seems heavily conditioning prognosis. The
prognostic significance of the primary site of localization (leg vs non-
leg) and bcl2 protein expression is still debated. Concerning staging,
bone marrow biopsy has to be considered optional in indolent entities,
if not indicated by other work-up procedures, while it is always indicated
in DLBCL. The treatment of choice in CBCL is radiotherapy in all pa-
tients with loco-regional extension of disease, with should be limited to
pts. with single lesions and high risk of toxicity to systemic treatment in
DLBCL. Systemic chemo(immuno)therapy is generally indicated in
DLCBL, while in indolent forms it should be restricted to pts. with mul-
tiple lesions in non-contiguouos skin sites.
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THROMBOSIS IN PATIENTS WITH IMMUNE THROMBOCYTO-
PENIA:  A THORNY, NOT UNLIKELY CLINICAL CHALLENGE

M. Carpenedo
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Grande Ospedale Metropolitano Niguarda, Milano, Italy

Immune thrombocytopenia (ITP) is a rare autoimmune disorder with
potential dangerous bleeding risk, mainly but not only related to low
platelet count. Nonetheless, in the last decades a closer observation of
these patients has raised awareness of their somehow unexpected high
risk of thromboembolic events (TE). Data published before the avail-
ability of Thrombopoietin receptor agonists (TPO-RA) showed that the
annualized risk of venous thromboembolism (VTE) in ITP patients
seems variable between 0.41 and 0.67, despite the different study de-
signs, compared with a correspondent range in control population vari-
able from 0.20 to 0.42.1-5 Similarly, a mild but notable increase of arterial
thrombotic events (ATE) has been also described in patients with ITP,
with an incidence of 0.96 to 1.15 per 100 persons/years.5 The increase
of VTE and ATE in patients with chronic ITP is mainly related and mod-
ulated by additional factors such as age, cardiovascular risk factors and
underlined comorbidities5,8 but the impact of pharmacological and sur-
gical treatment of ITP should be considered as not negligible. (Figure
1). In some retrospective cohort studies, splenectomized patients showed
an increased risk (2 to 4 – fold) of TE. Moreover, patients presenting
with antiphospholipid autoantibodies (APA) single, double or triple pos-
itivity seems to be at higher risk both of VTE and ATE in general popu-
lation, but the role of these antibodies in increasing the TE risk in ITP
patients is a matter of debate, because cohort studies5,6,7 didn’t show a
close relationship between APA and TE in ITP patients. Recently a new
class of drug has been used in patient with chronic ITP: fostamatinib, an
inhibitor of spleen tyrosine kinase (Syk), unlike other treatments, has not
demonstrated an increase in thrombotic risk in pivotal clinical trial9 and
may thus be considered for patients at higher thrombotic risk.10 If fosta-
matinib, with its distinct mechanism of action, does not induce the pro-
thrombotic state seen with TPO-RAs, has to be assessed collecting many
data both in clinical trial and in real word clinical practice. With the help
of real clinical cases we will focused on general consideration and sug-
gestions about the management of acute TE in ITP patients (Figure 2)
with ongoing treatment for their thrombocytopenia, but also about the
role of prophylaxis of TE between bleeding and thrombotic risk, and
how to select ITP treatment in patients at higher thrombotic risk.

Figure 1. Thrombotic risk in ITP patients: main effectors.

Figure 2. Prosposed management of Venous thromboembolism in ITP
patients (personal view).
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HIGH RISK-AML. INTENSIVE CHEMOTHERAPY VERSUS
NON-INTENSIVE THERAPY, WHICH CHOICE?
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dell’Adulto, University of Modena and Reggio Emilia, Azienda Os-
pedaliera Universitaria, Modena, Italy

High-risk acute myeloid leukemia (HR-AML), according to the ELN
2022 classification, accounts for approximately 35% of all AMLs world-
wide and is associated with a poor prognosis, with a 5-year OS probability
of 15% (9-10% if only patients older than 60 years are considered).1-3

Nevertheless, there are no specific guidelines or recommendations for
treatment of the fit patients with HR-AML subset. What is clear is that
the efficacy of the 3+7 regimen in this HR population is unsatisfactory.4,5

Comparative analyses between first-line intensive chemotherapy (IC)
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and non-intensive therapy (NIT) in fit AML-HR are still very limited
and are mainly derived from observational and retrospective studies in
which the compared populations often differ in age, fitness, follow-up
and AML biology, limiting the power of the results.6 Regarding IC in fit
HR-AML, one of the most tested and effective drugs is CPX-351 with a
significant improvement in OS compared to 3+7 regimen, particularly
in allogeneic SCT (Allo-SCT) recipients compared to those who did not
receive transplant.4 Other emerging IC regimens in this setting are
FLAI+Venetoclax and CLAI+Venetoclax.7 The therapeutic role of Allo-
SCT is well established and the inclusion of Venetoclax in both IC and
NIT regimens prior to allo-SCT is becoming increasingly important.8-10

To date, the use of hypomethylating agents plus Venetoclax (HMA-VEN)
in fit HR-AML patients who are also candidates for IC is being studied
prospectively, but is not yet recommended outside of clinical trials. Ret-
rospective studies suggest populations that may have a benefit from
HMA-VEN over IC, but this is not yet prospectively confirmed.6 The
use of HMA-VEN prior to Allo-SCT is also under investigation, and
some data indicate feasibility and ability to achieve pre-transplant mea-
surable residual disease (MRD) negativity.10 Upcoming prospective ran-
domized clinical trials will evaluate HMA-VEN versus IC in fit
HR-AML patients and its potential use as a standard pre-transplant in-
duction regimen, particularly in patients older than 60 years. In this chal-
lenging setting of AML, work is in progress but we are hopeful that new
and improved therapeutic options will be available in the near future.
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THE IMPACT OF GUT MICROBIOME IN HEMATOLOGIC 
MALIGNANCIES
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versitaria di Bologna, Bologna, Italy

The gut microbiome (GM) has emerged as a key factor in the genesis
and progression of many diseases.  A large literature now supports the
complex interlink between the GM and hematopoietic stem cells as well
as differentiated myeloid and immune cells, both in steady-state and in
pathological conditions. In particular, the microbiome communities have
been suggested to influence the development and progression of hema-
tologic malignancies, with specific GM configurations potentially con-
tributing to the multistep developmental hypothesis for leukemogenesis
and lymphomagenesis.1 While causal evidence of microbial impacts on
cancer biology is only beginning to be unraveled, enhanced biological
understanding can potentially open up microbiome-based strategies for
hematologic cancer prevention. Moreover, the intestinal bacterial com-
position also influences treatment-related side effects and even the effi-
cacy of oncological therapies. GM alterations occur during
chemotherapy course are associated with treatment-related complica-
tions, especially infections.2 Moreover, growing literature is suggesting
that GM configuration can be a predictor of response and toxicity to im-
munotherapy and cellular therapy, mainly immune checkpoint blockade
with mono-clonal antibodies targeting PD-1 and CAR-T cells.3,4 Allo-
geneic hemopoietic stem cell transplantation (allo-HCT) exerts a pro-
foundly destructive effect on the composition and function of GM.
Changes in GM influence the development of infections, graft versus
host disease (GvHD) and endothelial complications, mediated mainly
by the metabolites produced by the GM, such as short-chain fatty acids,
secondary bile acids and indole derivates5. Lower ecosystem diversity
prior to HCT at the time of neutrophil engraftment correlates with re-
duced overall survival in children and adults6,7. The reduction of com-
mensal species, such as Blautia, and the growth of potential pathogens,
such as Enterococcus, are correlated with the development of lethal graft
versus host disease.8,9 The GM also has a fundamental impact on post-
transplant immune reconstruction and immune cell dynamics10. Growing
evidence regarding the correlation between gut dysbiosis and transplant
complications underscores the possible therapeutic implications of tar-
geting the intestinal ecosystem (Figure 1). Potential strategies for mod-
ulating the GM are considered optimization of antibiotic administration,
use of enteral nutrition and fecal microbiota transplantation.

Figure 1. Factors implied in GM configuration during allo-HCT.
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Chimeric antigen receptor T cell (CART) immunotherapy is gene-
modified cellular therapy, highly effective treatment for hematological

malignancies. Nowadays six products are commercially available with
a growing number of treatment indications. Thanks to this effective treat-
ment a significant proportion of patients can be considered cured for
their disease. However, this population is still at risk to develop short
term and long term adverse events following this treatment. In particular,
due to the genetic modification of the infused cells, people receiving
CART are considered at risk to develop T cell lymphomas. Moreover,
as a recently approved treatments, little is known about the potential risk
to develop second primary malignancies after treatment infusion.  There-
fore understanding the risk of second primary malignancies development
after CRAT, and the potential mechanisms facilitating them is mandatory
to optimize this treatment and the follow up ot the treated patients.

In this lecture we will review the most updated data about the second
primary malignancies development after CART. Up to date, very few T
cell lymphoma cases after CART have been reported. Indeed, only in
four cases CAR transgene was detected in neoplastic cells and no specific
genetic lesions directly related to CAR insertion were identified to pro-
mote the malignant transformation. Also for CAR-negative T cell lym-
phoma cases, no specific risk factors have been identified, with a
potential promoting role on inflammation or lymphocyte precursors ab-
normalities. Nevertheless, CART patients have higher incidence to de-
velop hematologic and solid neoplasms. However, the rate of the
incidence of these second primary malignancies seems similar to the rate
expected in the same population after exposure to chemotherapy.

In conclusion, the analysis of second primary malignancies after
CART is still an open research field and more studies are needed to fully
understand the mechanisms behind this rare phenomenon.
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