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Transform: Liso-cel is superior to SOC

PFS OS

Abramson et al, Blood 2023, Seghal et al, Lancet Oncology 2023

PFS PILOT



Sehgal A, et al. Lancet Oncol. 2022;23(8):1066-1077.

At least 1:

Age ≥ 70y

ECOG 2

DLCO <=60%

EF <=50%

CrCl <=60mL/min

AST/ALT 2x ULN

PILOT Eligibility
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ZUMA-7	Study	Schema	and	Endpoints:	Axi-Cel	Versus	
SOC as Second-Line	Therapy	in	Patients	With	R/R	LBCL	

4

SOC	(n=179)

Axi-Cel	(n=180)
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Responders	
(CR or	PR)
Proceed	to	
HDT-ASCT

Nonresponders

Additional	
Treatment	Off	

Protocold

R/R	LBCL
N=359
77	sites

Key	Eligibility:	

• Aged	≥18	y
• LBCL1

• R/R	≤12	mo	of	1L	therapya

• Intended	to	proceed	to	
HDT-ASCT

Stratification:

• Response	to	1L	therapy	
• Second-line	age-adjusted	

IPI	(sAAIPI)

Optional	Steroid-Only	
Bridging	(No	Chemotherapy)

Cycle	1 Cycle	2 Cycle	3
(Optional)

Investigator-Selected	

Platinum-Based	
Chemoimmunotherapyc
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Primary	Endpoint

• Event-free	survivale

(EFS)	by	blinded	
central	review

Key	Secondary	
Endpoints
• ORR
• OS

Secondary	Endpoints
• PFS

• Safety
• PROs

No	Protocol-Specified	
Crossover

a Refractory	disease	was	defined	as	no	CR	to	1L	therapy;	relapsed	disease	was	defined	as	CR	followed	by	biopsy-proven	disease	relapse	≤12	months	from	completion	of	1L	therapy.	b Axi-cel	patients	underwent	leukapheresis	
followed	by	conditioning	chemotherapy	with	cyclophosphamide	(500	mg/m2/day)	and	fludarabine	(30	mg/m2/day)	5,	4,	and	3	days	before	receiving	a	single	axi-cel	infusion	(target	intravenous	dose,	2×106 CAR	T	cells/kg).		
c	Protocol-defined	SOC	regimens	included	R-GDP,	R-DHAP,	R-ICE,	or	R-ESHAP.	d 56%	of	patients	received	subsequent	cellular	immunotherapy.	e	EFS	was	defined	as	time	from	randomization	to	the	earliest	date	of	disease	
progression	per	Lugano	Classification,2 commencement	of	new	lymphoma	therapy,	or	death	from	any	cause.	
1.	Swerdlow SH,	et	al.	Blood.	2016;127:2375-2390.	2.	Cheson BD,	et	al.	J	Clin	Oncol.	2014;32:3059-3068.



Westin et al, NEJM 2023

Houot et al, Nat Med 2023

ZUMA7: Axi-cel is superior to SOC

EFS OS
ALYCANTE

EFS



Houot R, et al. Nat Med. 2023 [Epub ahead of print].

Age ≥ 65y

HCT-CI ≥3

Prior ASCT

1. ECOG performance status of 0, 1 or 2.

2. Absolute neutrophil count ≥1.0 × 109 l−1.

3. Absolute lymphocyte count ≥0.1 × 109 l−1 .

4. Platelet count ≥75 × 109 l−1.

5. Creatinine clearance ≥40 ml min−1.

6. Left ventricular ejection fraction ≥45%.

ALYCANTE Eligibility
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Axi-Cel Improved Overall Survival Versus Standard of Care

a Approximately 30% for early R/R LBCL in ORCHARRD (van Imhoff GW, et al. J Clin Oncol. 2017;35:544-551). b <40% for those with prior rituximab and early R/R LBCL in CORAL (Gisselbrecht C, et al. J Clin Oncol. 2010;28:4184-4190).
3L, third line; axi-cel, axicabtagene ciloleucel; HR, hazard ratio; LBCL, large B-cell lymphoma; R/R, relapsed/refractory; SOC, standard of care.

• 57% (n=102/179) of SOC patients received subsequent cellular immunotherapy (off protocol)

• Despite the increased survival in the SOC arm versus historical studies, axi-cel increased survival over SOCa,b

4-Year

46.0%

54.6%

57% Received 3L+ Cellular Immunotherapy 
(Off Protocol)Median Follow-up: 47.2 months

HR 0.726 
(95% CI, 0.540-0.977); one-sided P=0.016827.4% Reduction in Risk of Death



Liso-cel trends toward overall survival improvement 
compared to chemotherapy and AutoSCT

Kamdar et al, ASCO 2024



Westin and Sehn, Blood 2022



AutoSCT is inferior

• 2L standard is CAR T-cell, either axi-cel or liso-cel

• Trying chemotherapy first and proceed to AutoSCT or CAR T-cell 
is the control arm of Zuma7 and Transform = worsened overall 
survival

• What about in patients with CR to chemo?

• What about when CAR T-cell is not available easily?



Shadman et al, Blood Cancer Journal 2024

Auto-HCT CAR T-cell

Prior Lines of Therapy 2 3

KPS >90%

(performance status)

57% 39%

Refractory to 1L 20% 29%

Treatment failure <12m 58% 72%

Product Tisa: 53%

Axi-cel: 45%

Liso-cel 1%

This analysis is not practice informing:

• Cannot predict CR

• 2L does better than 3L 

the outcome of patients with relapsed LBCL who receive an auto-HCT while in a 

CR is superior to those who receive CAR-T therapy, both in CR

R/R LBCL in CR: Auto vs CAR T-cell



This thing all things devours:
Birds, beasts, trees, flowers;
Gnaws iron, bites steel;
Grinds hard stones to meal;
Slays king, ruins town,
And beats high mountain down

J.R.R Tolkien, The Hobbit, 
Gollum's riddle about time

Westin and Kurzrock, CCR 2012

Patients in earlier lines of therapy have better outcomes



Patients with poor PS have worse 
outcomes

Lunning et al, AJH 2024, Nastoupil et al, JCO 2020



Shadman et al, Blood Cancer Journal 2024

Auto-HCT CAR T-cell

Prior Lines of Therapy 2 3

KPS >90%

(performance status)

57% 39%

Refractory to 1L 20% 29%

Treatment failure <12m 58% 72%

Product Tisa: 53%

Axi-cel: 45%

Liso-cel 1%

R/R LBCL in CR: Auto vs CAR T-cell

This analysis is not practice informing:

• Cannot predict CR

• 2L does better than 3L 



Westin & Sehn, Blood 2022



1. Platinum chemotherapy in early relapse DLBCL: CR rate is 28-39%

2. Using bridging therapy is ok

3. Time to infusion is important



AutoSCT is sub-optimal, but useful

• 2L is CAR T-cell, either axi-cel or liso-cel

• Trying chemotherapy first and going AutoSCT is the control arm of 
Zuma7 and Transform = worsened overall survival

• Chemotherapy CRR: 32% (Zuma7) and 39% (Transform)

• In many places, CAR T-cell therapy is available but logistics take 
+++ time or cost is prohibitive

• If bridging therapy = a CR, AutoSCT is reasonable if 
apheresis/manufacturing not started



Westin and Sehn, Blood 2022



Hilton et al, JCO 2023

Early relapse: 9-24m

Late relapse: >24mWhat about late relapsing patients?



Hilton et al, JCO 2023

What about late relapsing patients? Early relapse: 9-24m

Late relapse: >24m



Many unshared mutation 

between initial diagnosis 

and relapse

Hilton et al, JCO 2023



Hilton et al, JCO 2023



Hilton et al, JCO 2023

Light Chain

Heavy Chain



Hilton et al, JCO 2023

Cell of Origin

LymphGen



Hilton et al, JCO 2023



Edelman Saul et al, Westin ASH 2024



If “relapse” is >3y from initial therapy, 

could you try 1L again? 

Edelman Saul et al, Westin ASH 2024



Edelman Saul et al, Westin ASH 2024

If “relapse” is >3y… could you try 1L again? 



My approach to very late ‘relapse’

If fit, 2 cycles of RCHOP-like therapy

• If CR, change to RCEOP to complete planned course

• If <CR, move to CAR T-cell therapy



When is the golden moment for CAR T-cell?

When chemotherapy is unlikely to work

Early relapse or refractory

Suboptimal response to 2L chemotherapy (consider restage after 1 cycle)
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ZUMA-23 Phase 3 Study Design

1. Cheson BD, et al. J Clin Oncol. 2014;32:3059-3068.
a Lymphodepleting chemotherapy will consist of cyclophosphamide (500 mg/m2/day) and fludarabine (30 mg/m2/day), received Days –5 through –3 before receiving axi-cel. b Prophylactic corticosteroids may be 

administered after axi-cel infusion per investigator discretion. c If standard of care per local clinical practice, patients may also receive 2 additional cycles of rituximab monotherapy.
Axi-cel, axicabtagene ciloleucel; CR, complete response; DA-EPOCH-R, dose-adjusted etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin, and rituximab; DLBCL, diffuse large B-cell lymphoma; 

ECOG PS, Eastern Cooperative Oncology Group performance status; EFS, event-free survival; FL, follicular lymphoma; HGBL, high-grade B-cell lymphoma; IPI, International Prognostic Index; 
LBCL, large B-cell lymphoma; MZL, marginal zone lymphoma; NOS, not otherwise specified; OS, overall survival; PFS, progression-free survival; PRO, patient-reported outcomes; 

R-chemotherapy, rituximab plus chemotherapy; R-CHOP, rituximab + cyclophosphamide, doxorubicin, vincristine, and prednisone; QOL, quality of life. 

Primary Endpoint

• EFS (central assessment)1

Key Secondary Endpoints

• PFS (central assessment)1

• OS

Other Secondary Endpoints

• CR rate (central assessment)1

• PFS (investigator assessment)1

• Safety

• PRO QOL assessments

Investigator-selected:

R-CHOP or DA-EPOCH-R (5 cycles)
Optional additional rituximab (2 cycles)c
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High-Risk LBCL
N≈300

Key Eligibility:
• Age ≥18 years
• DLBCL-NOS, HGBL, or 

transformed FL or 
MZL

• IPI score ≥4

Stratification:
• HGBL (yes vs no)
• Tumor bulk (present 

[≥1 lesion ≥7.5 cm] vs 
absent)

• ECOG PS (0-1 vs 2)
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Axi-Cel

Leukapheresis 

and 
bridging 
therapy

Lymphodepleting 
chemotherapya

+
axi-cel 

(2×106 CAR T cells/kg)b

Standard-of-Care Therapy



I want to try to get my patient to CAR but disease is 
progressing too rapidly… 

Use whatever tools you have

Pinnix et al, Blood Advances 2020



I want to try to get my patient to CAR but disease is 
progressing too rapidly… 

Use whatever tools you have

Jain et al, Blood Advances 2024



Conclusion:

The golden moment to use CAR T-cell is 

• second line 

• third line

• maybe first line in IPI 4-5?

Bridging and holding therapies?

• Polatuzumab

• Radiation

• Steroids

• Chemotherapy



Thank you!

Obrigado!

Jason Westin, MD MS FACP FASCO
Jwestin@mdanderson.org
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