
La terapia cellulare CAR-T è più efficace

del trapianto autologo nella terapia 

di 2L dei DLBCL ricaduti precocemente?
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La 2a linea nei DLBCL in era pre-Rituximab: ASCT standard of care

Parma study

Philip T et al. NEJM 1995;333:1540-1545

50%



Diminishing role of AutoSCT R/R patients in TE 
in the Rituximab era: CORAL study

HD chemo + autoSCT: all patients

(intent to treat) 

EFS for rituximab treatment +  relapse 

<12 months after diagnosis

3-year EFS ≈ 20%
3-year PFS ≈ 29%

Gisselbrecht C., et al. J Clin Oncol. 2010;28:4184–90





Pivotal Anti-CD19 CAR T-Cell Therapy Trials

Axicabtagene Ciloleucel[1] Tisagenlecleucel[2] Lisocabtagene Maraleucel[3]

Construct Anti–CD19-CD28-CD3z Anti–CD19-41BB-CD3z Anti–CD19-41BB-CD3z

Dose 2 x 106/kg (max 2 x 108) 0.6 to 6.0 x 108/kg 50 to 150 x 106

Lymphodepletion Flu/Cy 30/500 x 3 days
Flu/Cy 25/250 x 3 days,

or bendamustine x 2 days
Flu/Cy 30/300 x 3 days

ZUMA-1[1,2] JULIET[3] TRANSCEND NHL 001[4]

Study phase II II I

Patient population Adults with refractory DLBCL Adults with R/R DLBCL Adults with R/R DLBCL

Apheresed/treated, n 111/101 165/111 344/269^

Bridging therapy None allowed in pivotal trial 92% 59%

ORR/CR, % 82/54% 52/40% 73/53%

Grade ≥ 3 CRS, % 13† 22* 2†

Grade ≥ 3 NT, % 28 12 10

1. Neelapu. NEJM. 2017;377:2531. 2. Locke. Lancet Oncol. 2019;20:31. 3. Schuster. NEJM. 2019;380:45. 4. Abramson. Lancet. 2020;396:839.

^256 included in the efficacy-evaluable set.
*Per Penn scale. †Per Lee Scale. 



Pivotal Anti-CD19 CAR T-Cell Therapy Trials

1. Neelapu. NEJM. 2017;377:2531. 2. Locke. Lancet Oncol. 2019;20:31. 3. Schuster. NEJM. 2019;380:45. 4. Abramson. Lancet. 2020;396:839.
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ZUMA-1 (Axi-Cel): 5-year follow-up



Primary endpoint: Event Free Survival



Locke FL, et al. NEJM 2022

ZUMA-7:

Phase 3 Randomized Trial of Axi-cel vs. Standard-Of-Care

Axi-cel
(n = 180)

SoC
(n = 179)

Enrolled 
Patients
(N = 359)

Underwent 
leukapheresis

(n = 178)

Received 
lymphodepleting

CT

(n = 172)

Received 
axi-cel infusion

(n = 170)

Received ≥1
dose salvage CT

(n = 168)

Responded to
salvage CT

(n = 80)

Proceeded to 
leukapheresis

(n = 69)

Received 
HDT-ASCT

(n = 64)

94%

36%

Median EFS 8.3 vs 2 months
24-Months EFS: 41% vs 16%





Westin et al 2023



Abramson, et al. Blood 2023

TRANSFORM:

Phase 3 Randomized Trial of 

Liso-cel vs. Standard-Of-Care

Median EFS NR vs 2.4 months
18-Months EFS: 53% vs 21%



Bishop MR, et al. NEJM 2021

BELINDA:

Phase 3 Randomized Trial of Tisa-cel vs. Standard-Of-Care

Screening, 
leukapheresis

Adults with 
histologically 

confirmed aggressive 
NHL R/R within 12 mo 
of first-line treatment, 

AHCT eligible, ECOG 
PS 0/1

(N = 322)

Tisagenlecleucel Infusion
0.6-6 x 108 CAR T-cells (n = 162)

SoC (1st PCT)
(n = 160)

Stratification by region (US vs ex-US); 
R/R (<6 vs 6-12 mo); IPI (<2 vs ≥2) 

Optional Bridging PCT 
+ lymphodepletion

(n = 162)

W
k 

6
 P

ET
/C

T

SoC (2nd PCT or Optional 3rd Cycle)
(n = 160) W

k 
1

2
 P

ET
/C

T

SoC arm received first PCT + AHCT for responders or second PCT for nonresponders, based on 
Wk 6 assessment. Crossover to tisagenlecleucel permitted for SoC at Wk 12 for nonresponders. 
Patients assessed at Wk 6 and 12, then 3-monthly to Mo 12, 6-monthly to Mo 24, and yearly to 
Mo 60.



CAR T-cell therapy vs. SoC in 2L DLBCL - Safety

ZUMA-71,2 TRANSFORM3 BELINDA4,5

SoC Axi-cel SoC Liso-cel SoC Tisa-cel

N 168 170 91 92 160 162

Grade 3–5 AEs 83% 91% 87% 92% 84% 90%

Grade 3–5 haematological toxicity

Anaemia

Thrombocytopenia

Neutropenia

Febrile neutropenia

39%

57%

41%

27%

30%

15%

69%

2%

49%

64%

51%

24%

49%

49%

80%

15%

57%

47%

39%

25%

33%

32%

40%

13%

Grade 3–5 infections 11% 14% 21% 15% 15% 17%

Prolonged cytopenias 19% 29% 3% 43% N/A N/A

CRS

Grade 1–2

Grade 3–5

Onset / Duration (median)

---

---

---

86%

6%

3 / 7 d

---

---

---

48%

1%b

5 / 4 d

---

---

---

53.7%

4.9%

N/A

Neurological events

Grade 1–2

Grade 3–5

Onset / Duration (median)

19%

1%

23 / 23 d

39%

21%

7 / 9 d

---

---

---

7%

4%

11 / 6 d

---

---

---

8.4%

1.9%

N/A

Toxic deaths (due to AEs) 2 (1%) 7a (4%) 2 (2%) 1 (1%) 13 (8.1%) 10 (6.2%)

Cross-study comparisons cannot be made due to differences in study designs, endpoint definitions and patient populations
a Only 1 related to CAR T; b No case Grades 4–5 AE: adverse event; CRS: cytokine release syndrome

1. Locke FL, et al. ASH 2021 (Abstract 2).   2. Locke FL, et al. N Engl J Med 2022.   3. Abramson R, et al. Blood 2022.   4. Bishop MR, et al. ASH 2021 (Abstract LBA6). 5. Bishop MR, et al. N Engl J Med 2022.

Axi-Cel Liso-Cel Tisa-Cel



Caratteristiche pazienti ZUMA-7 CAR-T arm BELINDA CAR-T arm TRANSFORM CAR-T arm

Pazienti 180 162 92

Età mediana 58 59.5 60

≥ 65 anni (%) 28 (- anziani) 33 39

PS ECOG 1 (%) 47 43 48

IPI ≥2 (%) 46 65 (+ HR) 39

Refractory (%) 74 66 73

ZUMA-7 ASCT arm BELINDA ASCT arm TRANSFORM ASCT arm

Pazienti 179 160 92

Età mediana 60 58 58

≥ 65 anni (%) 32 29 27

PS ECOG 1 (%) 44 41 38

IPI ≥2 (%) 44 58 (+ HR) 40

Refractory (%) 73 67 74



Caratteristiche malattia ZUMA-7 CAR-T arm BELINDA CAR-T arm TRANSFORM CAR-T arm

Pazienti 180 162 92

DLBCL (%)
HGBCL (%)
HGBCL including DHIT (%)
Missing/other

70
0

17
13

62
4

20
14

58
/

24
18

GCB (%)
ABC (%)
Unclassified (%)
Missing/NA (%)

61
9 (- ABC)

9
22

28
32
2

38

49
23
27
1

ZUMA-7 ASCT arm BELINDA ASCT arm TRANSFORM ASCT arm

Pazienti 179 160 92

DLBCL (%)
HGBCL (%)
HGBCL including DHIT (%)
Missing/other

67
1

14
19

70
5

12
13

53
/

23
24

GCB (%)
ABC (%)
Unclassified (%)
Missing/NA (%)

55
5 (-ABC)

8
32

39
26
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31
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Study design ZUMA-7 CAR-T arm BELINDA CAR-T arm TRANSFORM CAR-T arm

Inclusion criteria • LBCL
• refractory or relapsed within 12 

months of 1L therapy
• transplant-eligible

• LBCL
• PMBCL
• FOL 3B 
• refractory or relapsed within

12 months of 1L therapy
• transplant-eligible

• LBCL
• PMBCL
• FOL 3B 
• refractory or relapsed within

12 months of 1L therapy
• transplant-eligible

Primary endpoint EFS

SD considered event at week 21

EFS

SD considered event at week 12

PET scan at 6 weeks 
(that did not count as an event 
but might have affected clinical 
decision making)

EFS

SD considered event at week 9

Need for urgent
therapy 

Excluded Included Included

Bridging therapy Only steroids Allowed Allowed

Control arm salvage
therapy

Only 1L allowed Up to 2 lines allowed Up to 2 lines allowed



Study design ZUMA-7 CAR-T arm BELINDA CAR-T arm TRANSFORM CAR-T arm

Definition of EFS pro cons pro

Pathologic characteristics More GCB More ABC More ABC and HGBCL

HR IPI distributon Higher IPI ≥2

Median time from 
randomization to infusion:

29 days 
(IQR, 27 to 34 days) 

34 days 
(IQR, 31 to 36 days) 

Median time from 
leukapheresis to infusion:

52 days
(IQR, 43 to 61 days) 

US: 41 days
Non-US: 57 days

36 days 
(IQR, 34 to 41 days) 

Bridging therapy Only steroids
1 cycle: 36%

>1 cycle: 48%
1 cycle: 58%
> 1cycle: 5%

Differences in the 3 studies that may have impacted the outcomes



Transplantation and Cellular Therapy 28 (2022) 546559 



Transplantation and Cellular Therapy 28 (2022) 546559 



*only steroids

Transplantation and Cellular Therapy 28 (2022) 546559 



Transplantation and Cellular Therapy 28 (2022) 546559 



Progressive disease on PET scan:

• Tisa-cel arm: 26% (impact of the long time before receiving Tisa-cel)

• > 1 cycle bridging therapy (48%)

In BELINDA, response rates (ORR and CR) with Tisa-cel resulted lower than expected

• BELINDA: ORR: 46%; CR: 28%

• JULIET:     ORR: 52%; CR 40%

Possible bias of the Tisa cell arm of the BELINDA trial



Bommier C, et al. Hematol Oncol 2022; Gisselbrecht C. JCO 2010

Similar EFS in the control arms
in the 3 RCTs: 2-3 months

CORAL strudy:
EFS for rituximab treatment +  relapse 

<12 months after diagnosis



How to approach patients
who started salvage therapy and have a response ? 

• high-dose therapy and auto-HCT consolidation is curative for approximately 45% of patients with DLBCL 

despite achieving only a PR after salvage therapy. 

• no alternative consolidation strategy (including CAR T cell therapy) has been proven superior to auto-HCT 

consolidation in patients with DLBCL 

• cost considerations may favor auto- HCT 

• although CAR T cell therapy can salvage patients who relapse after auto-HCT, the reverse sequence often

is not feasible



Shadman et al Blood 2022

• CIBMTR registry database

• adult patients with DLBCL who received either an auto-HCT (266 patients; 2013-2019) or CAR-T treatment 

with axi-cel (145 patients; 2018-2019) while in a PR by CT-PET

• Median lines of therapy before auto-HCT vs CAR-T: 2 (1-6) vs 3 (2-11) (p< 0.001)

• > 2 lines of therapy before auto-HCT vs CAR-T: 33% vs 67% (p< 0.001)



Shadman et al Blood 2022

Auto-HCT vs CAR-T in patients with DLBCL in PR

All patients Patients with ≤ 2 prior lines of therapy





La 2a linea nei DLBCL: ruolo del ASCT ?

Data from EBMT Registry



Westin J, Blood 2022



Conclusioni

• La terapia di 2L nei pazienti giovani/fit viene data con significato curativo

• Nei pazienti con DLBLC refrattari o ricaduti entro 12 mesi dalla terapia di 1L e ritenuti eleggibili al

trapianto, il trattamento di salvataggio con Axi-cel e Liso-Cel si è dimostrato globalmente superiore al

trapianto autologo

• Le curve di EFS del braccio di controllo nei 3 studi sono risultate sovrapponibili; questo dato riflette lo

scarso beneficio derivante dalla CIT di salvataggio

• Il trattamento di salvataggio con Tisa-Cel non si è dimostrato superiore al trapianto autologo; alcuni

motivi legati al disegno dello studio possono almeno in parte essere responsabili del mancato

raggiungimento dell’obiettivo

• Il reale impatto delle CAR-T vs autologo nei pazienti responsivi alla terapia di salvataggio rimane

ancora da definire



Gazzetta Ufficiale del 11/11/2023

«Yescarta» e' indicato per il trattamento di pazienti adulti con linfoma diffuso a grandi cellule B

(diffuse large B-cell lymphoma, DLBCL) e linfoma a cellule B ad alto grado (high-grade B cell

lymphoma, HGBL) refrattario alla chemioimmunoterapia di prima linea o recidivante entro dodici

mesi dal completamento della chemioimmunoterapia di prima linea».

Attribuzione del requisito dell'innovazione terapeutica.
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