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 I may discuss: 
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(AstraZeneca), zanubrutinib (Beigene) and pirtobrutinib (Lilly/Loxo), 
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Outline

Potential role for transplant and cellular therapy (auto-HCT, allo-HCT, CAR-T) in the 
management of R/R MCL
–Auto-HCT
–Allo-HCT
–CAR-T

Special focus on how pts with R/R are likely to be different than in prior years 
– and how this may affect selection of TCT options
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So what has changed in recent years?
A LOT !! – many new options

Bortezomib

Lenalidomide
MIPI

Frontline RCT: 
AutoHCT vs IFN

RHCVAD + 
Mtx/araC

RCHOP / 
RDHAP  
autoHCT
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RIC AlloHCT

t(11;14)

Acalabrutinib

Brexu-cel 
(CAR-T)

Maint 
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autoHCT

Zanubrutinib

Liso-cel 
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Pirtobrutinib
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So what has changed in recent years?

More recently, fewer patients going to auto in first 
remission

Based on TRIANGLE, EA4151



Brian T. Hill, MD, PhD, “The End of Transplant for Mantle Cell Lymphoma, 
The Hematologist, Jan 2025

Copyright © 2025 American Society of Hematology 

Characteristic           2020  2021     2022     2023 
Number of patients      421  469       402      266 

Declining numbers of frontline autotransplants for MCL
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So… soon we will likely be seeing more R/R MCL pts who did 
not have an auto in first remission

We will have multiple cell therapy options: auto-HCT, allo-HCT, CAR-T
How will we choose?
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Prognosis in R/R MCL
 POD24 pts do particularly poorly

–European MCL Network study: median OS 7.3 mo (high MIPI-c) vs 13.4 mo (other MIPI-c)
–Nordic study: 5 yr OS if POD24: 10% (POD24 after BR); 25% (POD24 after Nordic or RCHOP)

Sarkozy et al, Blood 2023 (Suppl 1): 299; 
Ekberg et al, Lugano 2023
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Prognosis in R/R MCL
 POD 24 pts do particularly poorly

– Italian studies: 
–  focused on younger pts who relapsed after 1L HDAC regimens (about 75% with autoHCT)

Visco et al, Br J Haem, 2018 Visco et al, Leukemia, 2021

POD24: median OS 12 mo
POD24: median OS about 1 yr 
except if BTKi given, then 2-3 yr

Late POD: median OS 3+ yrs 
regardless if CIT vs BTK



Autologous HCT for R/R MCL
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“The Consensus Panel acknowledges 
that in the modern era of novel 
immunotherapies, auto-HCT likely will 
have a limited role in the management of 
R/R MCL, particularly in the presence of 
TP53 aberrations…
However, among standard-risk MCL 
patients (eg, those lacking a TP53 
mutation or biallelic deletion) not having 
undergone auto-HCT in first 
remission, the panel felt that 
considering HDT consolidation therapy 
in the subset of patients who have 
achieved complete remission after 
second-line chemoimmunotherapy, 
particularly after a long first 
remission, is reasonable and 
supported by observations in more 
recent registry and other retrospective 
studies”
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Although “reasonable”, rarely considered

Silkenstedt E and Dreyling M, Blood, 2025; 
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56/78 pts (72%) were 
relapsed pts 
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“AUTO2” pts were relapsed or refractory
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“Late” = relapsed, or >2 lines 
of therapy prior to transplant 

Left-truncated analysis 
looking at survival from time 
of diagnosis.  Shows benefit 
of early auto (versus late 
auto), among those who 
survive 2 yrs post diagnosis. 
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Allogeneic HCT for R/R MCL



22nd International Ultmann Chicago Lymphoma Symposium

Study Regimen TRM Relapse PFS OS Follow up
Seattle1

   (n=33)
Flu/TBI
42% w/ prior auto

24% 1-2yr 9% 60% 65% 2 yrs

MDACC2

   (n=35)
FCR 9%  1yr NR 46% 53% 6 yrs

Britain3

   (n=70)
FluMel or 
Flu/Bu +/- Alem

18%  1yr
21%  3 yr

65% 14% 37% 5 yrs

France4

   (n=70)
RIC
67% w/ prior auto

32%** NR 50%
60% sens

53%
60% sens

2 yrs

CIBMTR5

   (n=138)
RIC (early)
RIC (late)
None w/ prior auto

25% 1yr
17% 1yr
≈30%  3yr

15%
38%

55%
24%

62%
31%

5 yrs
5 yrs

France6

   (n=106)
RIC
All w/ prior auto

28% 1 yr
32% 3 yr

≈20% ≈35% ≈55% 4 yrs

MSKCC7

   (n=42)
RIC
64% w/ prior auto

20% 2yr 19% 61% 2y 78% 2y 2 y

Italy8

   (n=55)
80% RIC
78% w/ prior auto

7% 1yr
23% 3 y

26% 45% 5y 50% 5y 3.5 y

Studies of alloHCT for rel-refr MCL
RIC conditioning, at least 2 yr f/u

1Maris, Blood (2004); 2Tam, Blood (2009); 3Cook, BBMT (2010); 4LeGouill, Ann Onc (2012);
 5Fenske, J Clin Onc (2014); 6Tessoulin, BMT (2016); 7Lin, BJHaem (2018); 8Arcari, Leuk&Lym (2021)
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PFS OS

“Late” = relapsed, or >2 lines of therapy prior to transplant 
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What about allo-HCT in POD24 MCL?

Visco et al, Br J Haem, 2018

 Allo-HCT appears to overcome the adverse prognosis assoc with POD24
–POD24 pts who underwent allo-HCT had similar outcome to late POD pts undergoing allo
–Both groups appear to have plateau of OS curves
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What about allo for TP53-mutated MCL?

Lew et al, Leuk & Lymhoma, 2023

 2 studies
 Allo appears to 

largely overcome 
the adverse 
prognosis 
associated with 
TP53 mutations

Whole cohort TP53 mutated cohort

Lin et al, BJHaem,2018

Melbourne, Australia group

MSKCC group
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So… fair to say that RIC allo-HCT is a potentially curative therapy 
for R/R MCL, and can overcome adverse prognosis associated 
with TP53mut and POD24

However TRM still 10-20% in first year, and 20-30% by 3 yrs 

Can we do better with CAR-T?



CAR-T for R/R MCL
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Commercial CAR-T for R/R MCL: Brexu-cel ZUMA-2 trial

• Brexu-cel, updated data from ZUMA-2
• N=68 pts
• Prior BTKi in 100% (88% BTK rel/refr)

• N=68 pts;  median follow up now 35.6 month
• For all treated pts, ORR 91%; CR rate 68%
• ORR and peak CAR-T levels lower if benda <12mo
• Prior autoHCT: 43%
• TP53 mutations: 6/36 mutated.  32 unknown
• POD24: 33/68  (48%)
• NRM: (5/68) 7.3% by 37 mo
• mDOR 28 mo; 47 mo for patients achieving CR

– Of note: of the 20 in CR at 2 yrs, 6 relapses 
between 2-4 yrs .  Is this curative?

Wang et al, NEJM (2020)

Wang et al, J Clin Onc (2023)
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Commercial CAR-T for R/R MCL: Brexu-cel “real world” data

Wang Y J Clin Onc (2023)

• Aug 2020 – Dec 2021 at 16 centers
• N=189 pheresed, 168 infused
• TP53 mutated: 53/110 (48%)
• POD24: 51%
• CNS involvement: 20
• Prior autoHCT: 28%
• BTKi refractory: 77%

• ORR 90%; CR rate 82%
• DOR 65% at 1 year; med DOR 17 mo
• 1 year NRM 9.1%
• Gr 3-4 CRS 8%; Gr 3-4 ICANS 32%
• Patients with recent bendamustine exposure 

(within 2 yrs of leukapheresis) had shorter 
PFS and OS
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Commercial CAR-T for R/R MCL: Liso-cel

Wang M, J Clin Onc (2023)

• Liso-cel, MCL cohort of TRANSCEND NHL
• N=104 pheresed, with 88 infused
• Median prior LOT = 3 (range 1-11)
• 53% BTKi refractory; 33% prior autoHCT
• 23% with TP53 mutations; %POD24 - NR
• 8% secondary CNS disease
• ORR 83% / CR 72%
• Median PFS 15.7 mo
• CRS in 61% (only 1% Gr3-4); NEs in 31% 

(9% Gr3-4)
• Prolonged cytopenias in 40%
• NRM: 12/88 infused = 13.6% (>50% were 

covid related)
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How does CAR-T perform in TP53 mut pts?

Wang M, J Clin Onc (2023)

• ZUMA-2 only had 6 
TP53mut pts.  All 
responded but 4 
relapsed eventually

• In the Brexu-cel “real 
world” analysis TP53 
mut pts had inferior 
PFS

• In the Liso-cel 
TRANSFORM MCL 
cohort, 19 pts had 
TP53mut.  17 
responded but only 11 
CR. DOR not diff than 
unmutated

Wang Y J Clin Onc (2023)
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How does CAR-T perform in POD24 pts?

Wang Y J Clin Onc (2023)

• ZUMA-2 
• Brexu-cel RWA
• Liso-cel: POD24 not 

capture/ reported on

Wang Y J Clin Onc (2023)
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How does CAR-T perform overall in R/R MCL patients?

• About 60-80% achieve CR
• However 60-70% relapse within 2-4 years.  Curve doesn’t appear to flatten 

out, more continuous pattern of relapse
• Doesn’t appear curative
• Performs worse in POD24 and TP53 mutated patients
• NRM is probably at least 10% at 1-2 years, accounting for early toxicities 

and secondary malignancies
– NRM still lower than allo-HCT

• Doing CAR-T does not preclude allo-HCT later
• Higher NRM, but potentially curative
• If patient can get 1-2 years post allo-HCT without relapse and without severe GVHD, 

lymphoma is likely cured
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– CD19/20 dual targeting using a tandem 
bispecific vector construct

– 2.5 million CAR T-cells / kg
– 8 to 12 day “adaptive” point of care 

production schema + modification of 
cytokines for expansion from IL-2  IL-7+ 
IL-15

– Point of care production that meets GMP 
requirements (without a GMP facility), 
using Miltenyi CliniMACS Prodigy system

• Shah N et al, J Clin Oncol (Online Adv Pub 31 March 2025)
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– 17 patients with R/R MCL (3 phase 1, 
14 phase 2)

– 94% BTKi exposed, 76% BTKi 
progressed

– 47% prior autoHCT; 12% prior alloHCT
– 4 median prior lines of therapy 
– 76% prior bendamustine
– 35% with TP53 mutations
– All 17 pts reached target cell dose of 

2.5 million CART/ kg
•  13 pts in 8 days and 4 pts in 12 days

Shah N et al, J Clin Oncol (Online Adv Pub 31 March 2025)
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– 100% ORR; 88% CR
– Med PFS and OS – NR at median f/u of 15.8 months
– 94% CRS, all Gr1-2; 18% ICANS, 12% Gr3; 12% IEC-HS, all 

reversible
– 2 late ICANS (d+41 and d+58), both with very high CSF WBC 

(1005 and 386) with signif % CAR-T cells.  Both resolved 
ICANS with one dose of IT hydrocort

– 3 NRM events: 1 each covid, GNR sepsis, meningoenceph – 
all in context of ongoing B-cell aplasia

– 2 pts died from relapsed MCL
– Day 90 clonoSEQ predictive of relapse
– Able to rapidly get pts to CAR (start LD 4 days after pheresis), 

much faster than commercial CARs, with less ICANS than 
Brexu-cel? (need larger numbers) Shah N et al, J Clin Oncol (Online Adv Pub 31 March 2025)



R/R MCL Indication for 
treatment ?

No

Yes

BTK naïve?
Prior Auto?

POD24?
TP53 mut?
Prior CAR?
CAR elig?
Allo elig?

Observe Consider auto-HCT if 
CR2 after CIT

So where do we stand now in 2025?
2ND LINE

CAR-T
Can consider BTK 

retreatment if 
exposure remote and 

never progressed.
Pirto if covBTK resist

BTK naïve;
Auto naïve;

No POD24 or 
TP53 mut 

Otherwise cov BTK-i

BTK naïve;
Prior auto or 

not auto cand;
No POD24 or 

TP53 mut 

Cov BTK-I; no cell 
therapy if CR or near 

CR achieved

BTK naïve;
POD24 or 
TP53 mut 

Cov BTK-I; CART at first 
sign of PD or to consol 
PR. Can wait until next 

line if frail/ unfit

BTK exposed

Modified from: Dreger et al, How we treat mantle cell lymphoma with cellular therapy in 2025: the European and American perspectives, in preparation



R/R MCL
Typically will 
all be covBTK 

resistant

Prior CAR?
CAR elig?
Allo elig?

So where do we stand now in 2025?
3RD LINE

CAR-T naive
Bridge with pirto or 

Ven regimen

R/R after 
CAR-T

CAR-T

PR as best 
response 3 

mo after 
CAR; MRD+ 

post CAR 
with very 
high risk 
features

Consider allo in elig 
pts with responsive 

disease

Consider 
consolidative allo 

depending on 
disease burden.  

May not get 
another window to 

cure with allo

Modified from: Dreger et al, How we treat mantle cell lymphoma with cellular therapy in 2025: the European and American perspectives, in preparation
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