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Attività di Trapianto allogenico in Italia
Procedure (N= > 41000) e Indicazioni
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National Pegaspargase-modified risk-oriented program for 
Ph-negative ALL/LL: GIMEMA LAL 1913 final results

Bassan R, et al. EHA 2022; Abstract S113 and oral presentation.

DFS by MRD response DFS by HCT 
(ITT, time-dependent Simon–Makuch plot)



Outcome according to Ph-like signature

Bassan R, et al. EHA 2021; Abstract S114 and oral presentation.

1-year relapse rate: Ph-like 40.1%
Not Ph-like 3.2%

P=0.0005

Disease-free survival by Ph-like signature Relapse incidence in MRDneg group 
by Ph-like signature



Screening of newly diagnosed cases of ALL

Harvey RC, Tasian SK. Blood Adv 2020;4:218–28; 
Frisch A, Ofran Y. Haematologica 2019;104:2135–43.
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Outcomes of allogeneic hematopoietic cell transplantation 
in adults with fusions associated with Ph-like ALL

Aldoss I, et al. Blood Adv 2022;6:4936–48.
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Figure 2. Genomic classification. (A) Flow diagram of the final comprehensive genomic classification. (B) Pie chart showing the frequency of genomic alterations in
adults with Ph-like ALL.
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Blinatumomab maintenance after allogeneic hematopoietic 
cell transplantation for B-lineage ALL

Gaballa MR, et al. Blood 2022;139:1908–19.

§ 12/23 pts (57%) completed all 4 cycles (17 pts were alive at the end 
of the study; 6 pts relapsed)

§ With a median follow up of 14 3 months, the 1year OS, PFS, and 
non-relapse mortality rates were 85%, 71% and 0%; CIR 29%

§ The cumulative incidence of acute GVHD grades 2 to 4 and 3 to 4 
were 33% and 5%, respectively; 2 cases of mild (10%) and 1 case of 
moderate (5%) chronic GVHD were noted

§ In a matched analysis with a contemporary cohort of 57 patients, 
no significant difference between groups regarding blinatumomab 
efficacy

§ Responders had greater numbers of CD3, CD4, CD160 T cells 
compared with non responders. In addition, responders had higher 
levels of CD8 T cells after therapy

§ Blinatumomab is safe and feasible for use in B-ALL after allogeneic 
HCT

§ The composition of a patient’s T-cell subsets at the time of treatment 
may be indicative of whether they will respond to blinatumomab

Main resultsPFS OS



Candoni A et al.: Biol Blood Marrow Transplant 25 (2019) 2388-2397 

A challenging choice: consolidation in Ph+ ALL 

Figure 1. (A) Post-HSCT OS of the entire study population (median OS, 62 months). (B) Post-HSCT PFS of the entire study population (median PFS, 26 months). (C) OS
according to status at HSCT (1, MRD-negative; 2, cytologic CR but MRD-positive; 3, refractory or relapsed MRD-negative versus MRD-positive (P = .0015). (D) PFS
from according to status at HSCT (1, MRD-negative; 2, cytologic CR but MRD-positive; 3, refractory or relapsed MRD-negative versus MRD-positive; P = .003).

Figure 2. (A) CIR at 2 years, 27.9% (95% CI, 23.6% to 32.3%), and 5 years, 31.8% (95% CI, 27.1% to 36.5%). (B) CIR according to MRD status at SCT. Gray test, SHR, .47 (95%
CI, .31 to .73); P = .001. CIR at 1, 2, and 5 years for MRD-negative patients: 9.1% (95% CI, 5.1% to 14.5%), 16.3% (95% CI, 1.6% to 23.1%), and 19.5% (95% CI, 13% to 27%),
respectively; CIR at 1, 2, and 5 years for MRD-positive patients: 24.3% (95% CI, 19.2% to 29.8%), 30.3% (95% CI, 24.6% to 36.2%), and 35.4% (95% CI, 29.1% to 41.7%),
respectively. (C) NRM at 1, 2, 3, and 5 years: 19.1% (95% CI, 15.5% to 22.9%), 20.7% (95% CI, 17% to 24.7%), 24.1% (95% CI, 20% to 28.5%), and 24.1% (95% CI, 20% to 28.5%),
respectively. (D) Cumulative incidence of extensive cGVHD at 1, 2, 3, and 5 years: 16% (95% CI, 12.7% to 19.6%), 18.5% (95% CI, 14.9% to 22.4%), 18.8% (95% CI, 15.2% to
22.7%), and 19.8% (95% CI, 16% to 23.9%), respectively.

2392 A. Candoni et al. / Biol Blood Marrow Transplant 25 (2019) 2388!2397
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Outcome of Allogeneic Hematopoietic Stem Cell Transplantation in Adult Patients with Ph+ ALL in the Era of Tyrosine 
Kinase Inhibitors: A Registry-Based Study of the Italian Blood and Marrow Transplantation Society (GITMO) 



Ghobadi A et al.: Blood 17 november 2022 | volume 140, number 20 2101 

The role of allogeneic transplant for adult Ph+ ALL in CR1 with complete 
molecular remission: a retrospective analysis 

complete the evaluation at https://www.medscape.org/journal/blood; and (4) view/print certificate. For CME questions, see
page 2181.

Disclosures
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Learning objectives
Upon completion of this activity, participants will:
1. Describe outcomes of adult patients with Philadelphia chromosome-positive (Ph+) acute lymphoblastic leukemia (ALL) treated with

induction therapy, including tyrosine kinase inhibitors (TKIs), who attained complete molecular remission (CMR) within 3 months of
diagnosis, comparing patients who did and did not receive allogeneic hematopoietic cell transplantation (allo-HCT) in first
complete remission (CR1), according to a multicenter retrospective analysis

2. Determine impact of reduced-intensity conditioning and salvage treatment on outcomes of adult patients with Ph+ ALL treated
with induction therapy, including TKIs, who attained CMR within 3 months of diagnosis, comparing patients who did and did not
receive allo-HCT in CR1, according to a multicenter retrospective analysis

3. Identify clinical implications of outcomes of adult patients with Ph+ ALL treated with induction therapy, including TKIs, who
attained CMR within 3 months of diagnosis, comparing patients who did and did not receive allo-HCT in CR1, according to a
multicenter retrospective analysis

Release date: November 17, 2022; Expiration date: November 17, 2023

Introduction
The Philadelphia chromosome (Ph+) is the most common
cytogenetic abnormality in adult acute lymphoblastic leukemia
(ALL), occurring in ~25% of patients at diagnosis.1 Prior to the
introduction of tyrosine kinase inhibitors (TKIs) targeting the
BCR-ABL fusion protein, Ph+ ALL was associated with a poor
prognosis, with an anticipatedlong-termsurvival of <20% with
chemotherapy only and ~40% with consolidation allogeneic
hematopoietic cell transplantation (allo-HCT).2,3 With the inte-
gration of imatinib into the induction and consolidation phases
of ALL therapy, outcomes have significantly improved.4-8

Smaller studies employing “next-generation” TKIs (dasatinib,
ponatinib, or nilotinib) have reported even better outcomes,
with overall survival (OS) ranging from 46% to 86%. Multiple
studies in the pre- and post-TKI era have suggested improved
survival with consolidation allo-HCT in first complete remission
(CR1).3-5,9,10 However, given the rarity of adult ALL, randomized
data are lacking, and the current recommendations for early
allo-HCT are based on single-arm observational studies or
biologic randomization studies.9,11

Attaining complete molecular response (CMR) after induction
has long been recognized as a powerful prognostic factor in this

Ph+ ALL
(n = 658) Ineligible for study (n = 398)

   Not in CMR at day 90 (281)
   No qPCR BCR-ABL1 testing (49)
   Prior diagnosis of CML (40)
   Death before day 90 (18)
   Follow up ! 90 days (10)

Underwent HCT in remission
after day 210 (n = 30)

Achieved CMR by
day 90 after diagnosis

(n = 260)

Eligible for study
(n = 230)

Allo-HCT (n = 98)
MA HCT (80)
RIC HCT (18)

Non-HCT (n = 132)

Figure 1. Study screening flowchart for cohort selection. All adult (age ≥18) patients with confirmed Ph+ ALL and available clinical records at participating centers were
screened for inclusion. Patients were identified via pathology reports and, where available, querying institutional leukemia- and transplant-specific databases. As described in
the “Methods,” patients were excluded if they died or were lost to follow-up before day 90, had a prior diagnosis of CML, failed to achieve CR or complete molecular
remission (CMR) prior to day 90 or, having achieved CR or CMR, experienced molecular or morphologic relapse prior to day 90. Patients without sufficient testing to establish
CMR were also excluded. Furthermore, to improve cohort homogeneity, patients who achieved CR1/CMR prior to day 90 and underwent allo-HCT in remission after day 210
were excluded. Created with BioRender.com.

2102 17 NOVEMBER 2022 | VOLUME 140, NUMBER 20 GHOBADI et al
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line maintenance was dasatinib, ponatinib, and imatinib in 44%,
26%, and 23%, respectively. Twenty-nine patients (22%)
received >1 TKI during maintenance. Duration of maintenance
was <1, 1 to 3, and >3 years in 20%, 37%, and 43% of patients,
respectively.

In the allo-HCT cohort, TKIs received during induction were
dasatinib (55%), imatinib (39%), and ponatinib (6%). Forty-two
patients (43%) received maintenance after transplant, starting
at a median of 70 days after HCT (range: 23 to 433 days). First-
line maintenance was dasatinib, imatinib, and ponatinib in 26%,
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Figure 2. Outcomes by unadjusted analysis. (A) OS, (B) RFS, (C) CIR, (D) NRM, and (E) GRFS. Hazard ratios are reported without adjustment for covariates. P values are
reported per the log-rank test. Red line represents cohort receiving consolidation allogeneic hematopoietic cell transplant (allo-HCT). Blue line represents non-HCT cohort.
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26%, and 23%, respectively. Twenty-nine patients (22%)
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was <1, 1 to 3, and >3 years in 20%, 37%, and 43% of patients,
respectively.

In the allo-HCT cohort, TKIs received during induction were
dasatinib (55%), imatinib (39%), and ponatinib (6%). Forty-two
patients (43%) received maintenance after transplant, starting
at a median of 70 days after HCT (range: 23 to 433 days). First-
line maintenance was dasatinib, imatinib, and ponatinib in 26%,

1.0

Pr
ob

ab
ili

ty 
of

 su
rv

iva
l

Years post diagnosis

0.8

0.6

0.4

0.2

HR=0.78, p=0.26

Overall survival (OS)A

C D Non-relapse mortality (NRM)Relapse

0.0

0 2 4 6 8

1.0

Cu
m

ul
at

ive
 in

cid
en

ce

Years post diagnosis

0.8

0.6

0.4

0.2

98
132

73
89

57

HR=0.45, p!0.01

55
44
32

29
16

0.0

0 2 4 6 8

1.0

Cu
m

ul
at

ive
 in

cid
en

ce

Years post diagnosis

0.8

0.6

0.4

0.2

98
132

73
89

57

HR=1.35, p=0.29

55
44
32

29
16

0.0

0 2 4 6 8

B Relapse-free survival (RFS)
1.0

Pr
ob

ab
ili

ty 
of

 su
rv

iva
l

Years post diagnosis

0.8

0.6

0.4

0.2

HR=0.75, p=0.15

A
B

98
132

76
100

63
59

46
35

29
17

A
B

98
132

73
89

57
55

44
32

29
16

0.0

0 2 4 6 8

E GvHD & relapse-free survival (GRFS)

A
B

1.0

Pr
ob

ab
ili

ty 
of

 su
rv

iva
l

Years post diagnosis

0.8

0.6

0.4

0.2

98
132

36
89

27

HR=2.13, p!0.01

55
20
32

12
16

0.0

0 2 4 6 8

A. ALLO-HCT

B. Non-HCT

Figure 2. Outcomes by unadjusted analysis. (A) OS, (B) RFS, (C) CIR, (D) NRM, and (E) GRFS. Hazard ratios are reported without adjustment for covariates. P values are
reported per the log-rank test. Red line represents cohort receiving consolidation allogeneic hematopoietic cell transplant (allo-HCT). Blue line represents non-HCT cohort.
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• At the end of the second cycle of blinatumomab, a 
molecular response was reported in 52% of patients 
that further increased at 81% after the fourth cycle

• The 18-month OS and RFS were 95% and 88%, 
respectively

• Very low non-relapse mortality : 1/24 (4%) patients 
who received allografts from veno-occlusive disorder

Foà, et al. N Engl J Med. 2020

D-ALBA: results



CHIMERIC ANTIGEN RECEPTOR T-CELL THERAPY 
IN ADULTS WITH B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA

Punita Grover	et	al.	Blood	Adv,	2022



Hay, et al. Blood 2019

HCT may improve EFS following CD19 CAR in some 
published studies

Frey, et al. JCO 2020 Jiang, et al. AJH 2019
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CIK cell
Introna et al, BMT, 2006, Marin et al, Exp. Hematol,2006, 
Franceschetti et al, Exp Hematol, 2009, Introna et al, BBMT, 2010, 
Pievani et al, Blood, 2011, Pievani et al, Blood, 2011, 
Rambaldi Leukemia 2015, Introna et al, BBMT 2017

Cytokine induced killer cells

Non-viral vector to generate CAR-CIK cells

Sviluppo di cellule CAR-T allogeniche in Italia: un network lombardo



SLEEPING	BEAUTY-ENGINEERED	CARCIK	CELLS	ACHIEVE	ANTI-LEUKEMIC	
ACTIVITY	WITHOUT	SEVERE	TOXICITIES	

Magnani,	J Clin	Invest.	2020



RESPONSE	DATA	AND	SURVIVAL

77%	achieved	a	CR,	of	these	76%	were	MRD	negative

Lussana F et al.: ASH 2022

@	12	mo	OS:	43%



In AML AlloHSCT is the most effective consolidation treatment 
but leukemia relapse remains high

A. Rambaldi et al.: The Lancet Oncology, 2015



How to improve these results
1. Accurate definition of the disease biology

2. Reducing the tumor burden (MRD)

3. Reducing the incidence of refractory AML

4. Improving the conditioning regimen

5. Making alloHSCT a platform for further treatments (post transplant strategies)



Clinical significance of chromatin-spliceosome AML: 
a report from the NILG randomized trial 02/06 

Caprioli C et al.:  Haematologica 2021 Volume 106(10):2578-2587 

• We analyzed a prospective cohort of 
413 newly diagnosed AML patients who 
were enrolled in a randomized clinical 
trial (NILG AML 02/06)

• Among clinically defined de novo AML, 
17.6% carried CS mutations (CS-AML) 
and showed clinical characteristics 
closer to sAML (older age, lower white 
blood cell counts and higher rate of 
multilineage dysplasia)



Clinical significance of chromatin-spliceosome AML: 
a report from the NILG randomized trial 02/06 

Discussion 

In this study, we challenged a CS-mutational signature14 
against conventionally defined sAML and de novo AML 
patients to seek whether a comparison between related 
outcomes might provide a basis for implementing current 
clinical and cytogenetic diagnostic criteria of sAML with 
molecular information. Importantly, the identification of 

patients carrying CS mutations has been allowed by con-
ventional methods and by commercially available NGS 
solutions, which can be easily and cost-effectively imple-
mented in the routine diagnostic work-up of AML.20 Since 
diagnostic uncertainty is higher in cases lacking informa-
tive cytogenetics, we focused the search of CS mutations 
on patients with normal karyotype as these mutations 
were infrequently associated with abnormalities of chro-

Clinical significance of chromatin-spliceosome AML

haematologica | 2021; 106(10) 2585

Figure 5. Kaplan-Meier survival analysis according to acute meloid leukemia category. Survival estimates were calculated at 5 years and not censored at allogeneic 
transplant. (A) Overall survival; CS-AML vs. de novo AML, P<0.0001; sAML vs. de novo AML, P<0.0001; CS-AML vs. sAML, P=0.02. (B) Disease free survival; CSAML 
vs. de novo AML, P=0.0009; sAML vs. de novo AML, P<0.0001; CS-AML vs. sAML, P=0.32.  CS: chromatin-spliceosome; AML: acute myeloid leukemia; sAML: sec-
ondary AML; CS-AML: de novo AML carrying the CS mutations. 

Figure 6. Simon-Makuch plots of overall survival according to allogeneic 
hematopoietic stem cell transplant. Transplant was considered as a time-
dependent event. Survival estimates were calculated at 5 years from the 
date of complete remission (CR) after induction chemotherapy. (A) CS-AML, 
(B) sAML and (C) de novo AML. CS: chromatin-spliceosome; AML: acute 
myeloid leukemia; sAML: secondary AML; CS-AML: de novo AML carrying the 
CS mutations.
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Cumulative incidence of relapse by conventional MFC-MRD 
status 

Craddock C et al.: J Clin Oncol. © 2020 

In exploratory studies, pretransplant MRD, measured using
a widely used flow cytometric methodology, was pro-
spectively examined as a prognostic determinant of
transplant outcome. Pretransplant MRD status was iden-
tified as an important prognostic factor for relapse in
multivariable analysis, confirming previous retrospective
analyses. However, although the US CTN 0901 trial
identified the presence of NGS-determined pretransplant
MRD as a predictor of outcome in patients transplanted
using a reduced intensity but not a MAC regimen,31 in the
FIGARO trial, we observed no benefit accruing in MRD-
positive patients from intensification of RI conditioning. Of
interest, the risk of relapse after transplant in the RIC arm of
US-CTN 0901 (48% at 18 months2) was strikingly higher
than that observed in the FIGARO trial despite both trials
using similar RIC regimens.

One of the major limitations of the widely used flow cyto-
metric MRD assays has been the inevitable subjectivity from
manual gating of immunophenotypic raw data. Using a
novel unsupervised analysis approach as independent

evaluation of conventional flow cytometric MRD, we were
able to confirm the reproducibility of the prognostic signif-
icance of immunophenotypic pretransplant MRD in this
older age group typically considered for RIC regimens. In-
corporating comprehensive genetic information for genetic
subtype MRD interpretation (such as FLT3-ITD29,31), con-
sideration of under-representation of MRD from hemodi-
lution or hypoplasia and potentially MRD as a continuous
variable will further progress refining and validating flow
cytometric MRD thresholds for transplant decision making.

There is much debate concerning the benefit of an RIC
allograft in patients with evidence of pretransplant MRD. It
is therefore of interest that approximately 50% of FIGARO
patients with evidence of pretransplant MRD did not re-
lapse, confirming the validity of transplantation using an
RIC regimen as a therapeutic strategy in high-risk AML—
even in patients with detectable MRD. There is compelling
evidence of a potent GVL effect in patients with AML
allografted using an RIC regimen.37 The observation that
the adverse prognostic impact conferred by the presence of
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FIG 3. (A) CIR by conventional MFC-MRD status, (B) CIR by conventional MFC-MRD with 0.2% cutoff, (C) CIR by unsupervised (computational) MFC-MRD
with 1% cutoff, (D) CIR by unsupervised (computational) combined MFC-MRD test status. Impact of flow cytometric MRD on outcomes of transplanted
patients are shown with comparison of results from conventional and unsupervised (computational) analysis approaches. Unsupervised MFC-MRD cutoff is
higher than conventional MFC-MRD as the former values summate all quantifiable nonoverlapping abnormal blast subpopulations from an antibody
combination, whereas conventional MFC-MRD values are from a single LAIP. UnSup-combined MRD is unsupervised MRD applying criteria of MRD-positive
5 aberrant blasts in at least two of the three antibody combinations (standard and stem cell) and MRD-negative or equivocal 5 aberrant blasts in 0-1 of 3
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Cumulative incidence of relapse (a) and survival (b) for patients, with AML 
receiving TBF or BUFLU

Sora F et al.: BBMT Biol Blood Marrow Transplant 26 (2020) 698703



An International Randomised Clinical Trial of Therapeutic Interventions with the 
Potential to Improve Outcome in Adults with Acute Myeloid Leukaemia and 
High-Risk Myelodysplasia Undergoing Allogeneic Stem Cell Transplantation (COSI)

• Chief Investigator: Professor 
Charles Craddock
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HCTs in patients 70 years and older

Muffly, L. Et al.: Blood. 2017;130(9):1156-1164 

(ie, 7 of 8). Neutrophil engraftment was defined as neutrophil count above
500/mL for 3 consecutive days. Graft-versus-host disease (GVHD) was defined
as acute GHVD (grades II-IV or III-IV according to maximum organ
stage) or chronic GVHD.

The primary outcome for this study was overall survival (OS), defined as
death from any cause; patients for whom death was not observed were censored
at the time of last follow-up. Transplant-related mortality (TRM) was defined as
death in the absenceofdisease relapseorprogression.The composite endpoint of
progression-free survival (PFS) required either disease relapse or progression or
death; patients alive without such events were censored at the time of last follow
up. Primary cause of death for each patient was reported by the treating center.

Statistical analysis

Descriptive statistics summarized the baseline patient, disease, and transplant-
related characteristics according to two time cohorts during the study period
(2000 to2007, 2008 to2013).Theproportionof transplants performed inpatients
70 years of age and older relative to all transplants performed in theUnited States
was computed. Univariate summary measures for all outcomes were calculated
and compared over the two time periods. Probabilities of OS and PFS were
calculated using the Kaplan-Meier estimator, and comparisons between groups
were performed using log-rank and point-wise tests. Probabilities of neutrophil
engraftment, GVHD, TRM, and disease relapse/progression were calculated by
cumulative incidence function accounting for competing risks. Comparisons of
cumulative incidence across time cohorts were performed via Gray’s test.

Prognostic factor analysis was performed on 3 patient subsets. The first
analysis included all patients $70 years transplanted between 2008 and 2013
with the intention of focusing on a contemporary cohort of patients with all
disease indications who received comorbidity assessment by the HCT-
comorbidity index (which was not available prior to 2008). For this subset, a
multivariable Cox proportional hazards regression model was built using
stepwise variable selection to evaluate patient, disease, and transplant variables
associated with OS. The variables analyzed were age (70-74 and $75 years),
gender, HCT-comorbidity index (0-2 and $3),22 KPS (modeled at $80% and
$80%), disease, disease status, donor type (HLA-matched sibling, HLA-
mismatched related, and HLA matched unrelated donor, divided according to
donor age [,30 and$30 years] ormismatched unrelated donor, unrelated donor
withHLA-matching unknown, and umbilical cord blood), conditioning regimen
intensity19,20 graft source (bone marrow, mobilized peripheral blood stem cells,
and umbilical cord blood), year of transplant, donor-recipient gender match,
donor–recipient cytomegalovirus serologic status, and GVHD prophylaxis
(calcineurin inhibitor andmethotrexate, calcineurin inhibitor andmycophenolate
mofetil, and calcineurin inhibitor with other combinations and other regimens).

The second subset analysis explored variables associated with OS and TRM
among patients $70 years with controlled disease entering transplant. This
subset included patients with early or intermediate-risk AML (ie, patients
in complete remission 1 [CR1] or CR2 as opposed to active disease), MDS
with ,5% blasts, and chemosensitive non-Hodgkin lymphoma (NHL) who

underwent HCT between 2008 and 2013. This more homogenous subset
included the most common disease indications for HCT among older adults and
enabled analysis of variables associated with TRM without confounding from
less common transplant disease indications. Multivariable Cox regression
models were constructed by testing the covariates as abovewith the exception of
disease status as all patients in this subset had early or intermediate disease at
transplant.

The third subset focused on exploring outcomes by comorbidity and disease
status in patients with AML andMDS undergoing transplant between 2008 and
2013. For this subset, probabilities of OS and TRM were calculated as above.

For multivariable analysis performed in the first and second subsets, all
covariates associated with outcome at P, .05 were retained in the final models
and considered significant. Tests of proportionality for each covariate and of
interaction between covariates were performed; no violations of proportionality
or significant interactions were found. All analyses were performed using
SAS 9.2 (SAS Institute, Cary, NC).

Results

HCT utilization for adults 70 years and older over time

A total of 1106 patients$70 years underwent first allogeneic HCT in
the United States andwere reported to the CIBMTR between 2000 and
2013. The absolute number of transplants for adults $70 years
increased substantially over that time, from 5 in 2000 to 283 in 2013.
The proportion of allogeneic HCT recipients$70 years also increased
over time, from 0.1% in 2000 to 3.85% in 2013. Further, the absolute
number of transplant programs performing allogeneic HCT in patients
$70 years increased from 65 centers in 2000-2007 to 93 centers in
2008-2013. Transplant for AML and MDS accounted for the main
indications across time periods (Figure 1).

Patient and HCT characteristics

Baseline patient demographics and transplant characteristics stratified
by HCT time period for all patients in the dataset are described in
Table 1. The median age at time of HCT was 72 (range, 70-84 years).
KPS was ,80% in 9% of the patients. Comorbidity by HCT-
comorbidity index (captured for recipients transplanted from 2008 to
2013) demonstrated high HCT-comorbidity index of $3 in 46% of
patients; 16% had HCT-comorbidity index scores of $5. Among
patients with available DRI, the majority received transplant with
intermediate risk. The donor source shifted from related donors in 51%
in the initial time period to 70%unrelated grafts in the later time period,
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and older by indication. MPS, myeloproliferative syndrome.
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participating in an approved clinical study through the Center for
Medicare and Medicaid Services Coverage with Evidence Devel-
opment.23 Additionally, the increasing use of unrelated donors (and,
to some extent, haploidentical or cord blood donor stem cell sources)
relative to sibling donors fueled transplant growth by substantially
expanding donor availability. Perhaps themost important yet difficult to
measure factor is the societal changes that have prompted physician and
patient willingness to consider transplant. Similar trends in uptake for
older patients have been reported in autologous transplants where donor
sources are irrelevant, as well as in solid organ transplantation.24,25

Despite increased utilization of HCT for this older adult popula-
tion, the relatively small number of allogeneic transplants confirms
reports by others26,27 that the vast majority of adults aged $70 years

with transplant-eligible hematologic malignancies are not undergoing
HCT. For example, according to the National Cancer Institute’s
Surveillance, Epidemiology, and End Results Program, there are
;3000 new cases of AML diagnosed per year in adults aged 70 to 79
years in the United States (http://seer.cancer.gov/). Our data reveal that
only 253 AML patients aged $70 years underwent allogeneic HCT
between 2012 and 2013, representing only 4% of the population of
newlydiagnosedAMLpatients in their eighthdecadeof life.Transplant
was even more rarely pursued in this age group for other disease
indications, such as NHL (n5 113) and acute lymphoblastic leukemia
(n5 25).

The lack of transplant outcome data in this age group has been
a major impediment and previously has been restricted to reports
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Figure 2. Allogeneic HCT outcomes in adults 70 years and older. (A) OS after HCT in patients $70 years by year of transplant (2000-2007 vs 2008-2013). (B) Disease-
free survival after HCT in patients $70 years with AML in remission, myelodysplasia, and chemotherapy-sensitive NHL from 2008 to 2013. (C) OS after HCT in patients $70

years with AML in remission, myelodysplasia, and chemotherapy-sensitive NHL from 2008 to 2013. (D) Disease-free survival after HCT in patients $70 years from 2008 to
2013 according to DRI. (E) OS after HCT in patients $70 years from 2008 to 2013 according to DRI.
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AlloHSCT as a platform for subsequent 
treatments



A Phase Ib/II, open label study of sabatolimab as a treatment 
for patients with AML and presence of measurable residual 

disease after allogeneic stem cell transplantation
(ClinicalTrials.gov Identifier: NCT04623216)

• Sabatolimab is a humanized, IgG4 (S228P) 
antibody targeting TIM-3. 

• TIM-3 is expressed on immune cells as well 
as leukemic stem cells (LSCs) and blasts, but 
not normal hematopoietic stem cells. 

• Sabatolimab is a potential first-in-class 
immunotherapeutic.

• Blockade of TIM-3 by sabatolimab may 
restore immune function while also directly 
targeting LSCs and blasts.

Sabatolimab targets TIM-3 on immune and 
leukemic cells: a novel immuno-myeloid therapy 

•Binds TIM-3 on immune cells, 
enhancing antileukemic immune 
activation and phagocytic killing of 
LSCs and blasts1-4

•Directly targets TIM-3 on LSCs, 
inhibiting TIM-3/galectin-9–driven 
self-renewal1,2

Sabatolimab

Macrophage

TIM-3

Galectin-9

TIM-3

T/NK Cell

FcγR

Phagocytic
uptake

Inhibition of
Self-renewal loop

Leukemic 
cell

FcɣR, Fc gamma receptor.
1. Acharya N, et al. J Immunother Cancer. 2020;8(1):e000911; 2. Sabatos-Peyton C, et al. SITC 2020. Abstract 439; 3. Borate U, et al. HemaSphere. 2020;4(suppl 1):Abstract S185; 
4. Borate U, et al. EHA 2020. Oral presentation.



Magrolimab

Andreozzi, F.et al.: Int. J. Mol. Sci.2022,23,3887



Targeting intracellular WT1 in AML with a novel 
RMF-peptide-MHC-specific T-cell bispecific antibody

• Key Points
• A T-cell bispecific antibody targeting 

intracellular WT1 presented on HLA-A2 
for treatment of AML

• The novel, clinical-stageWT1-TCB 
mediated high-level killing of primary 
AML cells, which was enhanced by the 
addition of lenalidomide

• These properties led to the initiation of 
an entry-into-human clinical trial 
(#NCT04580121) for the treatment of 
relapsed/refractory AML

Augsberger C et al.: Blood 138, 25, 2655-2669, 2021 



Cellular Therapies in AML



Bednarski J.J. et al Blood 2022



Clinical outcome after the sequential Infusion of Donor Lymphocyte Infusion and 
Cytokine-Induced Killer Cells

Introna M., Lussana F . Et al. : Biology of Blood and Marrow Transplantation 2017



Split Dual-CAR CIK for the targeting of R/R AML

By courtesy of S. Tettamanti and A. Biondi


