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1st Generation: 1992 → 2005

Chemotherapy, R-chemotherapy, Autologous SCT consolidation

2nd Generation: 2006 → 2013

Bortezomib, Bendamustine, Lenalidomide, Temsirolimus (in EU)

3rd Generation: 2013 → 2019

Covalent BTKi (Ibrutinib, Acalabrutinib, Zanubrutinib), maintenance rituximab

4th Generation:  2020 →→→

CAR-T cell therapy

Non-covalent BTKi (Pirtobrutinib), maintenance BTKi, BTK degrader

Bispecific MAbs

“Chemo-free” combinations (duplets, triplets)

Therapeutic Evolution in MCL

Slide courtesy of Michael Williams, MD



Frontline Treatment of MCL…
....until few years ago

• YOUNG: Intensive treatment: Role of 
HD AraC

• R-CHOP/R-DHAP

• R-DHAP

• NORDIC

• R-HyperCVAD

• Consolidation + Maintenance 
• HDT + ASCT → R maintenance for 3 

years

• 10 years PFS: 46% (Hermine et al. JCO 2022)

• Elderly: Less Intensive treatment 

• BR

• VR-CAP

• R-CHOP

• Lenalidomide + R

• Rituximab maintenance

• After R-CHOP: R maintenance until PD

• R-maintenance after BR



Role of ASCT in Frontline  MCL 
(Before BTK inhibitors) 

• ASCT has been often used for patients with MCL 
in first remission based on a historical 
randomized trial that showed improvement in 
PFS1

• Other studies have shown prolonged remission 
with induction chemo-immunotherapy plus 
autoHCT in MCL, but none included a 
randomization with or without ASCT 2-5

• Recent retrospective studies have raised doubts 
about the advantages of autoHCT for patients in 
complete remission6-7

1. Dreyling. Blood. 2005;105:2677. 2. Eskelund. Br J Haematol. 2016;175:410. 3. Hermine. Lancet. 2016;388:565. 4. Hermine. JCO. 

2023;41:479. 5. Damon. JCO. 2009;27:6101. 6. Gerson, JN, JCO 2019 7. Martin. JCO. 2023;41:541. !

Gerson, JN, JCO 2019 
• No OS benefit !....Can novel therapies improve 

and/or replace ASCT in frontline MCL? 



MRD has a prognostic value before ASCT:

• Nordic MCL 3 study: Undetectable MRD after augmented R-CHOP/R-HA 
associated with prolonged PFS after ASCT

• LYMA Trial: Patients with undetectable MRD after 4 R-DHAP who received ASCT 
had superior PFS

• MCL Younger Trial: MRD positivity before ASCT was strongly prognostic for 
shorter PFS, independently of the induction treatment arm.

ASCT in Frontline  MCL 
Use of MRD

Can MRD status after induction chemoimmunotherapy help to identify patients 

that will benefit (or not) from  consolidation with ASCT ?



RWE: Utilization of ASCT in Frontline 
MCL

BR: 41.8%

AraC: 13.6%

(10.9%) (20.5%)

Martin. P et al. JCO. 2023;41:541



ASH 2024: The Kiss of Death for ASCT 
in Frontline MCL?

TRIANGLE STUDY UPDATE EA 4151: MRD-DRIVEN MCL TRIAL

Arm A: AutoHCT + Rituximab x 3yr
(n = 257)

Arm B: Rituximab x 3yr
(n = 259)

Arm C: AutoHCT + Rituximab x 3yr
(n = 49)

Arm D: AutoHCT + Rituximab x 3yr
(n = 85)

Stratified by MIPI-c (high/high-int vs low/low-int) and induction (intensive vs non-intensive)

MRD6- CR

MRD indeterminate

Yes

No

MRD6+ CR or 
MRD6+/- PR 

Clonal 
marker 

present?

Post-
induction 
restaging,  

MRD 
assessment

*



First Kiss of Death: Addition of Ibrutinib 
to chemo-R with or without ASCT

▪ Primary endpoint: FFS

▪ Secondary endpoints: Response rate, PFS, OS, safety

Patients with 
previously untreated 
stage II-IV MCL; aged 
≤65 yr; suitable for 

high-dose cytarabine 
and ASCT; ECOG PS 0-2

(N = 870)

ASCT Arm:
R-CHOP x 3/
R-DHAP x 3

(n = 288)
Ibrutinib Arm:

R-CHOP + Ibrutinib x 3/
R-DHAP x 3

(n = 290)

2-Yr Ibrutinib 
Maintenance*

Observation

ASCT* Observation

*R maintenance was added following national guidelines in all 3 arms 
(ASCT arm: 58%; ibrutinib arm: 54%; ibrutinib + ASCT arm: 57%).

ASCT + Ibrutinib Arm:
R-CHOP + Ibrutinib x 3/

R-DHAP x 3
(n = 292)

ASCT
2-Yr Ibrutinib 

Maintenance*
Observation

Randomized, open-label, 3-arm phase III trial

Dreyling. Lancet 2024;403:2293 



TRIANGLE Failure Free Survival (FFS) 
and OS (2022)

Dreyling et al, ASH 2022



TRIANGLE: Take Home Message in 2022

▪ Primary endpoint: FFS

▪ Secondary endpoints: Response rate, PFS, OS, safety

Patients with 
previously untreated 
stage II-IV MCL; aged 
≤65 yr; suitable for 

high-dose cytarabine 
and ASCT; ECOG PS 0-2

(N = 870)

ASCT Arm:
R-CHOP x 3/
R-DHAP x 3

(n = 288)
Ibrutinib Arm:

R-CHOP + Ibrutinib x 3/
R-DHAP x 3

(n = 290)

2-Yr Ibrutinib 
Maintenance*

Observation

ASCT* Observation

*R maintenance was added following national guidelines in all 3 arms 
(ASCT arm: 58%; ibrutinib arm: 54%; ibrutinib + ASCT arm: 57%).

ASCT + Ibrutinib Arm:
R-CHOP + Ibrutinib x 3/

R-DHAP x 3
(n = 292)

ASCT
2-Yr Ibrutinib 

Maintenance*
Observation

Randomized, open-label, 3-arm phase III trial

Dreyling. ASH 2022; Lancet 2024;403:2293 

FFS 

Better

FFS: No 

difference 

OS: No difference 
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ASH 2024: TRIANGLE UPDATE 
4-Yr FFS and 4-Yr OS 

FFS (Arm A vs Arm I)
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Median follow-up = 55 mo
A (n = 288): median not reached
I (n = 290): median not reached
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81%

70%

90%

81%

88%

4-yr OS: 
Arm A vs I (HR: 0.565; P = .0019)
Arm A vs A + I (HR: 0.587; P = .0036)
Arm A + I vs I: ongoing

4-yr FFS: 
Arm A vs I (HR: 1.29; 1-sided P = .9890)
Superiority of A vs I rejected
Superiority of I (2-sided, retrospective): P = .0208 

4-yr FFS: 
Arm A vs A + I (HR: 0.64; 1-sided P = .0026)
▪ A + I superior to A – confirmed
Arm A + I vs I (HR: 0.83; 1-sided P = .21)

82%

70%

Dreyling. ASH 2024. Abstr 240. 



TRIANGLE STUDY IN 2025
Take Home Messages  

• Improved outcomes with BTK inhibitors

• The inclusion of Ibrutinib in either induction, maintenance, or both significantly improved FFS and 
OS in younger MCL patients.

• ASCT is not always necessary

• The addition of ibrutinib to the ASCT arm did not lead to superior outcomes compared to the 
ibrutinib-only arm (no transplant)…….and ASCT was associated with significantly increased toxicity

• Ibrutinib-only arm is a viable new standard

• This arm showed similar efficacy to the ASCT+ ibrutinib arm, suggesting that ASCT can be safely 
omitted for most patients. Ibrutinib (and by extension other BTK inhibitors) should be a 
mandatory component of first-line treatment for younger MCL patients.

• High-risk patients are an exception

• For patients with high risk features (blastoid, pleomorphic, p53 expression, Ki-67 >30%), ASCT may 
still have a role, and its inclusion in the treatment plan should be considered on an individual basis.



ECOG-ACRIN EA4151: Phase III Trial of 

Autologous Hematopoietic Cell Transplantation in MRD-

Negative Patients With Mantle Cell Lymphoma in First Complete 

Remission

Fenske, T. et al. Late Breaking Abstract 6

66th ASH Annual Meeting, December 7-10, 2024, 

San Diego, CA

Can MRD status after any induction chemoimmunotherapy help to 

identify MCL patients that will benefit (or not) with ASCT ?

Second Kiss of Death: MRD-Driven Trial 
in MCL



ECOG-ACRIN EA4151
Study Design   

Patients aged ≥18 and ≤70 yr with 

MCL in first remission; 

considered candidates for 

autoHCT per treating physician; 

any rituximab-containing 

induction regimen allowed 

(including BTKi); if completed 

induction therapy, must be within 

120 days prior to preregistration 

and  <300 days between first day 

of therapy and preregistration

(N = 650)

Arm A: AutoHCT + Rituximab x 3yr
(n = 257)

Arm B: Rituximab x 3yr
(n = 259)

Arm C: AutoHCT + Rituximab x 3yr
(n = 49)

Arm D: AutoHCT + Rituximab x 3yr
(n = 85)

Stratified by MIPI-c (high/high-int vs low/low-int) and induction (intensive vs non-intensive)

MRD6- CR

MRD indeterminate

Yes

No

MRD6+ CR or 
MRD6+/- PR 

Clonal 
marker 

present?

Post-
induction 
restaging,  

MRD 
assessment*

Fenske. ASH 2024. Abstr LBA6.



Arm A vs B: No difference in 3-Yr PFS 
and OS   

Fenske. ASH 2024. Abstr LBA6.

Arm A: MRD-, 
AutoHCT

Arm B: MRD-, 
No AutoHCT

HR (95% CI)

3-Yr OS, %

All randomized 
(n = 516)

82.1 82.7
1.11 (0.71-1.74) 

P = .66

Treated as assigned 
(n = 375)

86.2 84.8
1.00 (0.58-1.74)

P = .99

3-Yr PFS, %

All randomized 
(n = 516)

76.6 77.4
1.05 (0.71-1.56)

P = .79

Treated as assigned 
(n = 375)

81.5 80.4
0.95 (0.59-1.54) 

P = .84

At a median follow-up of 2.7 yr, the futility boundary was an OS HR of 0.984 (Arm A vs Arm 
B); estimated OS HR crossed this boundary



Arm A vs B: No difference in PFS and 
OS  by MIPI-c or Tx Intensity 

Fenske. ASH 2024. Abstr LBA6.

3-Yr OS, % Arm A: MRD-, AutoHCT Arm B: MRD-, No AutoHCT

MIPI-c low/low-intermediate 
(n = 313)

84.6 85.7

P = .96

MIPI-c high/high-intermediate 
(n = 169)

77.4 77.6

P = .71

3-Yr OS, % Arm A: MRD-, AutoHCT Arm B: MRD-, No AutoHCT

Intensive induction (n = 382)
83.0 86.2

P = .30

Non-intensive induction (n = 134)
79.5 72.8

P = .48



ECOG-ACRIN EA4151 
Conclusions 

Fenske. ASH 2024. Abstr LBA6.

• In the ECOG-ACRIN EA4151 trial, patients with MCL who achieved CR and 
MRD negativity after induction therapy had similar 3-yr OS with or without 
ASCT……. Transplant can be omitted

• 3-yr OS: 82.1% vs 82.7%, respectively, in all randomized patients

• 3-yr PFS: 76.6% vs 77.4%, respectively, in all randomized patients

• In exploratory analysis, patients with MRD+ who converted to MRD- after 
autoHCT appeared to have improved 3-yr OS and PFS….Transplant can be 
considered



ASCT in Frontline Treatment of MCL 
Conclusions 

Taken together,  the TRIANGLE update data and the ECOG-ACRIN 
EA4151 trial have significantly limited the role of ASCT in the 

frontline treatment of young MCL patients
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