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CAR-T SIE  prospective observational trial, as of August 2024

1002 pts recorded

747 infused patients with e-crf evaluable

N = 1002

Median age 59.0 [IQR 49.0, 65.0]

Histology

DLBCL/HGBCL* 745 (75%)

MCL 135 (13%)

PMBCL 92 (9%)

FL 17 (2%)

missing 13 (1%)

*40/745 (5%) axi-cel @ second line

2019-2024
747 patients 

evaluable

Axi-cel
49% (n = 368)

Tisa-cel
37% (n = 272)

Brexu-cel
14% (n = 106)

In Italy CAR-T for second relapse were reimboursed starting november 2019 (for first relapse nov 2023);
21 of 38 centers are enrolling.



QUESTIONS ADDRESSED IN A REAL LIFE SETTING:

• Role of histologies (PMBCL, DLBCL, HGBCL, MCL)

• Bridging therapy

• Activity of different CAR-T products

• Prognostic scores

• Second primary malignancies
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Response after CAR-T infusion, 
days +30 and +90 
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Duration of response (DoR) and  
Non relapse mortality  (NRM) 

DoR:  CR vs PR (all)DoR:  PMBCL vs DLBCL

p 0.0147 p 0.0001

NRM at 12 months (all): 
5.25% (95% CI: 3.52-7.83%)



Progression-free and Overall Survival 
median follow up 12.17 months 

PFS
PMBCL vs DLBCL

OS
PMBCL vs DLBCL

p 0.0034 

12-mo OS: 86% (95% CI:78-95) 

12-mo OS: 71% (95% CI:64-79) 

p 0.0386 

12-mo PFS: 62% (95% CI:51-75) 

12-mo PFS: 48% (95% CI:41-57) 



Safety

Tocilizumab was administered in 73% PMBCL and 73% DLBCL, 
steroids in 34% PMBCL and 30% DLBCL.

PMBCL
(N=70)

DLBCL
(N=190)

p value

CRS 0.5310
No 14% 12%
Yes 86% 88%

Grade 1 41% 50%
Grade 2 31% 30%
Grade 3 10% 7%
Grade 4 3% 1%

ICANS 0.3758
No 61% 68%
Yes 39% 32%

Grade 1 11% 12%
Grade 2 7% 10%
Grade 3 9% 7%
Grade 4 6% 3%
Grade 5 6% 0

PMBCL
(N=70)

DLBCL
(N=190)

p value

Anemia 0.0236
No 43% 27%
Yes 57% 73%

Grade 3-4 19% 23%
Neutropenia 0.7242

No 17% 20%
Yes 83% 80%

Grade 3-4 74% 72%
Thrombocytopenia 0.2532
No 44% 36%
Yes 56% 64%

Grade 3-4 23% 39%
Febrile Neutropenia 0.0984
No 77% 66%
Yes 23% 34%

Grade 3-4 17% 27%
Cardiac 0.2416

No 91% 95%
Yes 9% 5%

Grade 3-4 5% 2%



*Variables used for the propensity score model:
histology, age, sex, disease status (relapse vs.
refractory), Ann Arbor (I-II vs. III-IV), IPI (≥3 vs. <3),
LDH, CPR, bulky disease, number of previous
treatments, ASCT, bridging therapy (No vs. Yes with
response vs. Yes without response), time since last
treatment and center size (≥25 vs. <25 patients 
contributed).

Blood Cancer Discovery 2024 



Overall Survival and Progression-Free Survival : Axi-cel vs Tisa-cel
Propensity Score Analysis 



The role of bridging treatment



CAR-T in vivo expansion in LBCL is associated with response 
at day 90 (262 pts)
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High levels of inflammatory markers in pts expanding 
CAR T-cells but not responding 
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Patients Characteristic: HGBL vs DLBCL
HGBL (n=78) DLBCL (n=354)

Sex, n (%)
Female
Male,

33 (42)
45 (58)

120 (34)
234 (66)

Age, median (range) 63 (55.5-68.0) 60 (52.0-67-0)
IPI, n (%)
      0-2
      >2

31 (40)
47 (60)

205 (58)
149 (42)

LDH at infusion, n (%)
normal
increased
missing

46 (59)
18 (23)
14 (18)

203 (57)
90 (26)
61 (17)

PCR at infusion, n (%)
<10
>=10

39 (50)
39 (50)

176 (50)
178 (50)

ECOG, n (%)
0
>=1

47 (60)
31 (40)

208 (59)
146 (41)

Disease status, n (%)
Relapsed
Refractory

18 (23)
60 (77)

108 (31)
246 (69)

Bulky disease, n (%)
Yes
No

33 (42)
45 (58)

110 (31)
244 (69)

CAR-T product, n (%)
Axi-cel
Tisa-cel

38 (49)
40 (51)

172 (49)
182 (51)

CAR-HEMATOTOX score, n (%)
Low (0-1)
High (>=2)
Missing

29 (37)
19 (24)
30 (39)

144 (41)
83 (23)

127 (36)
Dodero A et al, submitted do not post



PFS and OS in DLBCL and HGBCL: 
non-weighted and weighted analyses

HGBL, non-weighted OS 

 HGBL, weighted OS 

DLBCL, non-weighted OS 

 DLBCL, weighted OS 

Non-weighted log-rank test p-value: 0.0036
Weighted log-rank test p-value: 0.0343 
 

HGBL, non-weighted PFS 

 HGBL, weighted PFS 

DLBCL, non-weighted PFS 

 DLBCL, weighted PFS 

Non-weighted log-rank test p-value: 0.2772
Weighted log-rank test p-value: 0.6127 
 

Dodero A et al, submitted  do not post



Not all LBCL are the same: outcome in 
different subtypes after CAR T-cells failure

Dodero A et al, ASH2024 do not post



CAR – HEMATOTOX score in LBCL

Stella F et al, in press JTCT



From univariable Fine and Gray models, a high CAR HEMATOTOX score was found to be
associated with higher risk for occurrence of SPM.

The relative rarity of events prevented us from performing multivariate analyses.

CAR HEMATOTOX and SPM
                                 Rejeski K et al. Blood 2021



2019-2024

746 patients infused 

Axicel 49%

368 patients 

Tisacel 36% 

272 patients

Brexucel 14%

106 patients

4.4% patients developed 

SPMs (33/746)
3.6% haematological 

malignancies (27/746)

0.8% solid malignancies (6/746)

3.1% myeloid 

malignancies (23/746)

0.5% lymphoid 

malignancies (4/746)



• Median follow-up 14.9 months (IQR: 6.68-24.47)

• Median time to diagnosis: 12.6 months (range 1-40)

• Very low incidence of T-NHL: 0.26%

• AML and MDS represented 70% of all SPMs (3.1%)

• 12 deaths were observed, of which 7 were related to SPMs

Secondary primary malignancies in CART-SIE NHL

2-year cumulative incidence of SPMs was 9.9% (95% CI: 6.5-14) 

2-year cumulative incidence of myeloid malignancies was 6.7% (95% CI 4-10) 

Risk factors for occurrence of myeloid malignancies were Ann Arbor stage III-IV, previous ASCT, 

ICAHT, platelets count < 100.000/microliter at day 90 after infusion and neutrophils count < 500/microL

before lymphodepletion.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

T-LGL

T-follicular helper proliferation

Bladder cancer

Colorectal cancer

Nasopharingeal cancer, EBV+

Non melanoma skin cancer
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AML
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2024 Aug 2:JCO2302786.
doi: 10.1200/JCO.23.02786. Online ahead of print.

Among axi-cel–infused patients, PFS at 5 years was 29% and OS at 5 years was 40%.
The 5-year lymphoma-specific survival was 53% with infrequent late relapses. However,
the 5-year NRM was 16.2%, with over half of NRM events occurring beyond 2 years.
Patients who were 60 years and older had a lower risk of relapse, but a higher risk of
NRM compared with patients younger than 60 years (NRM odds ratio, 4.5). Late NRM
was mainly due to infections and subsequent malignant neoplasms (SMNs). In total,
SMNs occurred in 24 patients (9%), including therapy-related myeloid neoplasms (n =
15), solid tumors (n = 7), and unrelated lymphoid malignancies (n = 2).



CART-SIE Mantle Cell Lymphoma  - Clinical characteristics

% (N=106) % (N)

Median age 63 (IQR 55; 69) N prior therapies (median) 3 (range 2-5)

Histology
- Classic MCL
- Blastoid MCL
- Pleomorphic MCL

70% (74)
19% (20)
11% (12)

Previous BTKi

- BTKi relapsed
- BTKi primary refractory
- Missing

100%

51% (54)
28% (29)
21% (23)

Stage III/IV 91% (96) Previous ASCT 58% (61)

Ki-67 >30%* 41% (43)
*36% (38) missing

POD24 57% (60)

Tp53
- Wild type
- Mutated
- Not assessed

26% (27)
12% (13)
62% (66)

sMIPI
- High
- Intermediate
- Low
- Missing

39% (41)
17% (18)
30% (32)
14% (15)

Stella F et al, British J Haematol 2024



No bridging or 
steroids; 38%

Novel drugs containing 
regimen; 46%

Chemotherapy; 18%

Radiotherapy; 4%

Ibrutinib 27
Lenalidomide 6
Venetoclax 4
Bortezomib 3
Pirtobrutinib 3

Bridging therapy
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Stella F et al, British J Haematol 2024



Response after CAR-T infusion

▪ CR
▪ PR
▪ SD
▪ PD
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Stella F et al, British J Haematol 2024



Safety

All grades Grade > 3

CRS 95% 22%

ICANS 48% 18%

Tocilizumab: 84%; Steroids: 54%

ICU admission: 18%

Non relapse mortality (NRM)
NRM at 1 year = 7.3% (3.2%-14%). 

NRM: 7 patients
- grade 5 CRS: 1
- grade 5 ICANS: 1
- infections: 2
- multi organ failure: 2
- stroke: 1

Stella F et al, British J Haematol 2024



Overall Survival in ZUMA-2 (MCL) at 4 years (N=68)

27
CR, complete response; mo, month; NE, not estimable; NR, no response; PR, partial response.

• As of July 23, 2022, median follow-up in ZUMA-2 was 47.5 months (N=68; range, 37.9-68.3) 

• Median OS in ZUMA-2 was 58.7 months for patients with a CR (n=46)

• After almost 4 years of median follow-up, 30 patients (45%) were still alive, 27 of which had achieved a CR

Goy et al, ASH 2023



Progression-free Survival and Overall Survival
Median follow-up: 12.07 months (IQR: 5.95, 17.86)

1-yr OS: 82% (95% CI: 74-90%)
1-yr PFS: 62% (95% CI: 52-74%)

Stella F et al, British J Haematol 2024



29

Progression-free Survival and Overall Survival, by histotype
Median follow-up: 12.07 months (IQR: 5.95, 17.86)

p 0.013p 0.018

Stella F et al, British J Haematol 2024



30

PFS and OS, by response to bridging PFS and OS, by iBTK refractoriness

p 0.993

p 0.186

p 0.014

p 0.0001

Stella F et al, British J Haematol 2024



Brexu-cel in vivo expansion is associated with 
response at day 90 and PFS
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Conclusions

❑ In the ZUMA-2 trial and in real-life experiences, brexu-cel demonstrated high rates
of durable responses in R/R MCL with prior iBTK failure, but without a clear plateau
in the survival curves.

❑ In the CAR-T SIE study, brexu-cel provided a high response rate at day 30 (ORR 92%,
CR 75%) and day 90 (ORR 77%, CR 70%), with a 1-year PFS of 62% (95% CI: 52-74%).
NRM at one year is not negligible.

❑ In vivo CAR-T expansion correlates with response at day +90 and PFS, representing a
potentially important “early” prognostic biomarker.

❑ Refractoriness to iBTK represents a challenge, and new strategies are needed.



33

Phase II study PRIMACART. PI: Prof Paolo Corradini.

STUDIO DI FASE II PER VALUTARE L’EFFICACIA DELLA TERAPIA A CELLULE

CAR-T CON KTE-X19 IN PAZIENTI CON LINFOMA MANTELLARE

RECIDIVATO/REFRATTARIO CON OTTENUTA REMISSIONE PARZIALE IN CORSO DI

TERAPIA DI SALVATAGGIO CON IBRUTINIB

PRIMACART

• 2 centri partecipanti: INT (Prof. P. Corradini)
e Bologna (Prof. P.L. Zinzani)

• Criteri di inclusione: pazienti con MCL (18-75
aa) recidivato/refrattario dopo una linea di

terapia in risposta parziale (TC/PET) dopo un

minimo di 6 mesi di trattamento con Ibrutinib in
monoterapia.

• Obiettivo primario: remissione completa a 90
giorni dopo l’infusione di KTE-X19.

Phase II study PRIMACART. PI: Prof. Paolo Corradini

0-5     -4    -3

Linfodepletion
Flu-Cy

KTE-X19
Infusion

Ibrutinib < 6 months 
with incomplete 
response

REFERRAL

PR confirmed by PET/CT 
after 6 months of 

Ibrutinib.

ENROLLMENT AND 
START OF SCREENING

LEUKAPHERESIS

continued therapy with ibrutinib.

-7

STOP 
IBRUTINIB

FOLLOW-UP 
36 months

Hospitalization
(minimum of 10 days 

post-infusion).

20 PATIENTSPrimary Objective: CR at 90 days
after infusion of KTE-X19.
Secondary Objectives: CR at 6
months; PFS/OS at 1, 2, and 3 yrs;
DOR, NRM; AEs; biological study.
2 centers:
• Fondazione IRCCS Istituto

Nazionale dei Tumori, Milano
• Istituto di Ematologia L.A.

Seragnoli, Bologna
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