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“Classical” approach to treatment of MCL – before TRIANGLE

Patient Eligible for Aggressive Therapy Patient Not Eligible for Aggressive Therapy

Preferred Regimens Other Recommended Regimens

▪ LyMA regimen: RDHA + platinum 

× 4 cycles followed

by R-CHOP for non-PET CR

▪ NORDIC regimen

▪ Rituximab + bendamustine 

followed by rituximab + 

high-dose cytarabine

▪ TRIANGLE regimen:

Alternating R-CHOP + covalent 

BTKi/RDHA + platinum

▪ Hyper-CVAD + 

rituximab

▪ Bendamustine + 

rituximab

▪ VR-CAP

▪ R-CHOP

▪ Lenalidomide 

(continuous) + 

rituximab

Preferred Regimens Other Recommended Regimens

▪ RBAC500 

▪ Consolidation 

with HDT/ASCR

Maintenance covalent BTKi × 2 years + 

rituximab every 8 weeks × 3 years

Maintenance rituximab every 8 weeks for 2-3 years 

following R-CHOP or BR



Older patients: not eligible for 
aggressive induction



StiL Trial: BR vs R-CHOP

BR
• Bendamustine 90 mg/m2 day 1 + 2

• Rituximab 375 mg/m2 day 1

R-CHOP
• Cyclophosphamide 750 mg/m2 day 1

• Doxorubicin 50 mg/m2 day 1

• Vincristine 1.4 mg/m2 day 1 

• Prednisone 100 mg days 1-5

• Rituximab 375 mg/m2 day 1

Mantle cell lymphoma 

and iNHL R

Phase III noninferiority trial

1:1

N = 549 (94 patients with MCL)

Rummel MJ, et al. Lancet. 2013;381(9873):1203-1210.

StiL, Study group indolent Lymphomas



StiL Trial: Progression-Free Survival (PFS)

Rummel MJ, et al. Lancet. 2013;381(9873):1203-1210.

HR, hazard ratio; IQR, interquartile range



Acalabrutinib plus bendamustine and rituximab 
in untreated mantle cell lymphoma (MCL): 

Results from the phase 3, double-blind, 
placebo-controlled ECHO trial
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Study Design

Bendamustinea

Rituximabb

x 6 cycles

Untreated MCL 
(N=598) 

• Age ≥65 years
• ECOG PS ≤2

Stratification
• sMIPI score: Low vs 

intermediate vs high

• Geographic region: 
North America vs 
Western Europe vs other

Primary endpoint:
• PFS (Independent Review Committee)
Key secondary endpoints:
• ORR (Independent Review Committee)
• OS
SafetyR
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Bendamustinea

Rituximabb

x 6 cycles

Maintenance Rituximab

(every 2 cycles x 2 years)

Maintenance Rituximab

(every 2 cycles x 2 years)

if ≥PR

if ≥PR
Crossover to 
acalabrutinib after PD 
was permitted

ECHO: multicenter, double-blind, placebo-controlled, Ph 3 trial

aBendamustine 90 mg/m2 on days 1 and 2. bRituximab 375 mg/m2 on day 1. 
BID, twice daily; ECOG PS, Eastern Cooperative Oncology Group performance status; MCL, mantle cell lymphoma; sMIPI, simplified Mantle Cell Lymphoma International Prognostic 
Index; ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PO, orally; PR, partial response.

Enrollment: Apr 2017–Mar 2023 
Sites: 195 globally 1 cycle = 28 days

Acalabrutinib 100 mg BID, PO until PD or toxicity

Placebo BID, PO until PD or toxicity



Demographics and Baseline Characteristics
Acalabrutinib + BR

(n=299)
Placebo + BR

(n=299)
Age, median (range), y 71 (65–85) 71 (65–86)

≥75 y, n (%) 84 (28.1) 77 (25.8)
Male, n (%) 214 (71.6) 209 (69.9)
ECOG PS, n (%)

1 129 (43.1) 132 (44.1)
2 12 (4.0) 23 (7.7)

Tumor bulk ≥5 cm, n (%) 112 (37.5) 113 (37.8)
Blastoid/pleomorphic histology, n (%) 41 (13.7) 38 (12.7)
Simplified MIPI score, n (%)

Low risk 99 (33.1) 101 (33.8)
Intermediate risk 128 (42.8) 125 (41.8)
High risk 72 (24.1) 73 (24.4)

Extranodal disease, n (%) 264 (88.3) 277 (92.6)
TP53 status, n (%)a

Mutated 22 (7.4) 29 (9.7)
Unmutated 97 (32.4) 83 (27.8)

Ki-67, n (%)
<30% 133 (44.5) 126 (42.1)
≥30% 139 (46.5) 147 (49.2)

aAll other patients in the acalabrutinib (n=180) and placebo (n=187) groups had unknown TP53 mutation status.
BR, bendamustine + rituximab; ECOG PS, Eastern Cooperative Oncology Group performance status; MIPI, Mantle Cell Lymphoma International Prognostic Index.



Best Overall Response and Complete Response Rates

• An additional 13% of patients achieved CR with acalabrutinib + BR

CR: 66.6%
CR: 53.5%

PR: 24.4%
PR: 34.4%
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BR, bendamustine + rituximab; CI, confidence interval; CR, complete response; ORR, overall response rate; PR, partial response.



PFS (primary endpoint) Was Significantly 
Improved With Acalabrutinib + BR

ABR
(n=299)

PBR
(n=299)

PFS events, n (%) 110 (36.8) 137 (45.8)
PD 57 (19.1) 99 (33.1)

Median PFS, months 
(95% CI)

66.4
(55.1, NE)

49.6
(36.0, 64.1)

Stratified HR (95% CI), 
log-rank P-value 0.73 (0.57, 0.94), P=0.0160

aAt a median follow-up of 45 months.
ABR, acalabrutinib + bendamustine + rituximab; BR, bendamustine + rituximab; BTKi, Bruton tyrosine kinase inhibitor; CI, confidence interval; HR, hazard ratio; NE, not estimable; 
PBR, placebo + bendamustine + rituximab; PD, progressive disease; PFS, progression-free survival.

• Significant improvement in median PFS by ~17 mo
• 27% reduction in risk of PD or deatha

69% received BTKi as 
subsequent treatment 
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Significantly Longer PFS With ABR in Patients With
High-risk MCL

1. Presented at the European Hematology Association (EHA) Annual Meeting; June 12–15, 2025; Milan, Italy. S233

2, Wang M, et al. J Clin Oncol. 2025:101200JCO2500690. doi: 10.1200/JCO-25-00690. Online ahead of print.

BR, bendamustine-rituximab; BTKi, Bruton tyrosine kinase inhibitor; CI, confidence interval; HR, hazard ratio; MCL, 

mantle cell lymphoma; NE, not estimable; PD, progressive disease; PFS, progression-free survival.

PFS in High-risk Population1 PFS in Full Analysis Population2

• After PD, 38 (53.5%) of 71 patients with high-risk disease who 
progressed on placebo crossed over to acalabrutinib

• Of the 99 patients who progressed on placebo, 75 (75.8%) 
received at least 1 subsequent anticancer therapy, and 
among these 75, 68 (90.7%) received BTKis, including 51 
patients who crossed over to acalabrutinib within the trial1

ECHO High Risk Analysis



Overall Survival Including Crossover

ABR
(n=299)

PBR
(n=299)

OS events, n (%) 97 (32.4) 106 (35.5)
Median OS, months 
(95% CI)

NE
(72.1, NE)

NE
(73.8, NE)

Stratified HR (95% CI), 
log-rank P-value 0.86 (0.65, 1.13), P=0.2743
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Median follow-up of 45 months.
ABR, acalabrutinib + bendamustine + rituximab; BR, bendamustine + rituximab; CI, confidence interval; HR, hazard ratio; NE, not estimable; OS, overall survival; PBR, placebo 
+ bendamustine + rituximab.



Adverse Events of Interest

aGrouping of preferred terms; defined as a hemorrhagic event that is serious, or grade ≥3 in severity, or that is a CNS hemorrhage (any severity grade). bGrouping of preferred terms.
BR, bendamustine + rituximab; CNS, central nervous system.

Acalabrutinib + BR
(n=297)

Placebo + BR
(n=297)

Any grade Grade ≥3 Any grade Grade ≥3

Event, n (%)

Atrial fibrillation 18 (6.1) 11 (3.7) 13 (4.4) 5 (1.7)

Hypertension 36 (12.1) 16 (5.4) 47 (15.8) 25 (8.4)

Major bleedinga 7 (2.4) 6 (2.0) 16 (5.4) 10 (3.4)

Infectionsb 232 (78.1) 122 (41.1) 211 (71.0) 101 (34.0)

Second primary 
malignancies (excluding 
non-melanoma skin)b

29 (9.8) 16 (5.4) 32 (10.8) 20 (6.7)

Median treatment 
exposure (range), months

29 (0.1, 80.1) 25 (0.03, 76.4)



Deaths 

n (%)

Acalabrutinib + 
BR

(n=299)

Placebo + BR 
including 
crossover

(N=299)

Total deaths 97 (32.4) 106 (35.5)

Due to disease progression 30 (10.0) 43 (14.4)

Due to AEs ≤30 days of last dose of study drug (TEAEs) 27 (9.0) 27 (9.0)

Due to AEs >30 days after last dose of study drug 19 (6.4) 14 (4.7)

Othera 14 (4.7) 16 (5.4)

Unknown 7 (2.3) 6 (2.0)

a“Other” includes fatal adverse events occurring >30 days after last study drug dose AND not considered treatment-related.
AE, adverse event; BR, bendamustine + rituximab; TEAE, treatment-emergent adverse event.



OS With and Without COVID-19 Deaths: 
Prespecified Sensitivity Analysis

ABR, acalabrutinib + bendamustine + rituximab; CI, confidence interval; COVID-19, coronavirus disease 2019; HR, hazard ratio; NE, not estimable; OS, overall survival; PBR, 
placebo + bendamustine + rituximab.

Full analysis population (including crossover)

ABR
(n=299)

PBR
(n=299)

OS events, n (%) 97 (32.4) 106 (35.5)

Median OS, months 
(95% CI)

NE
(72.1, NE)

NE
(73.8, NE)

Stratified HR (95% 
CI), log-rank P-value 0.86 (0.65, 1.13), P=0.2743

ABR
(n=299)

PBR
(n=299)

OS events, n (%) 64 (21.4) 80 (26.8)
Median OS, months 
(95% CI)

NE
(NE, NE)

NE
(73.8, NE)

Stratified HR (95% 
CI), log-rank P-value 0.75 (0.53, 1.04), P=0.0797

COVID-19 deaths censored
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…and now to younger patients 
eligible for aggressive 

induction…



There are no randomized trials which confirm benefit of ASCT in MCL

Dreyling M, et al. Blood. 2005 Apr 1;105(7):2677-84.
Lancet Haematol 2021; 8: e648–57



ASCT in MCL: retrospective analysis – Flatiron cohort

Martin et al, JCO 2022



Has transplant-free 
future arrived in 

MCL?

YES!..



Abstract #240: Role of Autologous Stem Cell Transplantation in the 
Context of Ibrutinib-Containing First-Line Treatment in Younger 
Patients with Mantle Cell Lymphoma: Results from the Randomized 
Triangle Trial By the European MCL Network

Abstract #240
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TRIANGLE: Trial Design

▪Patients with MCL

▪Previously untreated

▪Stage II-IV 

▪<66 years

▪Suitable for HA and ASCT

▪ECOG 0-2

▪ R maintenance was added following national guidelines in all 3 trial arms

▪ Rituximab maintenance (without or with Ibrutinib) was started in 168 (58 %)/165 (57 %)/158 (54 %) 

of A/A+I/I randomized patients.

▪ Follow-up = 55 months
Abstract #240



▪Superiority of A+I vs. A

▪4-year FFS A+I: 82%

▪4-year FFS A: 70%

▪p-value (overrunning, one-sided): 

p=0.0026

▪HR (A+I vs. A): HR=0.64

TRIANGLE: FFS Superiority of A+I vs. A 



TRIANGLE: No FFS Superiority of A vs. I 

▪Superiority of A vs. I rejected

▪4-year FFS A: 70% 

(MCL Younger: 70%) 

▪4-year FFS I: 81%

▪p-value (overrunning, one-sided): 

p=0.9890

▪HR (A vs. I): HR=1.29

▪Superiority of I

(two-sided, retrospective) 

p=0.0208



TRIANGLE: Overall survival

• ASCT + I OR I vs ASCT: 
Ibrutinib containing arms 
were superior

• ASCT + I vs I: Analysis 
Ongoing

Abstract #240



TRIANGLE: Grade >3 AEs (maintenance/follow-up) 

Abstract #240



Progression-free survival

Kaplan-Meier curves*

Arm A+I: PFS

CCA + 
CBPS

MICE
MICE + 
CBPS

CCA

Arm I: PFS

Progression-free survival

Kaplan-Meier curves*

PFS based on 

Rituximab maintenance

CCA + 
CBPS

MICE
MICE + 
CBPS

CCA

*Propensity Score including MIPI single variables, response after induction (arm I) after ASCT (arm A, A+I), Ki67, cytology Abstract #237



LBA-6: Lack of Benefit of Autologous Hematopoietic Cell 
Transplantation (auto-HCT) in Mantle Cell Lymphoma (MCL) 
Patients (pts) in First Complete Remission (CR) with Undetectable 
Minimal Residual Disease (uMRD): Initial Report from the ECOG-
ACRIN EA4151 Phase 3 Randomized Trial

LBA-6
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University of Rochester, Rochester, NY, 22 Weill Cornell Medicine, New York, NY.
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OS – Arms A & B

• With median follow up of 2.7 years, the 

futility boundary was an OS hazard 

ratio (HR) of 0.984 for Arm A vs B. 

• The estimated OS HR for Arm A vs B in 

all randomized (n=516) and pts 

treated as assigned (n=375) were 1.11 

(CI 0.71-1.74, p=0.66) and 1.00 (CI 

0.58-1.74, p=0.99), respectively and 

crossed the futility boundary. 

• The 3 year OS for Arms A and B were 

82.1% and 82.7% in all randomized pts, 

and 86.2% and 84.8% in pts treated as 

assigned.

All 

randomized 

Treated as 

assigned

LBA-6



Chemo-free induction?



Abstract #235: Ibrutinib-Rituximab Is Superior to Rituximab-
Chemotherapy in Previously Untreated Older Mantle Cell Lymphoma 
Patients: Results from the International Randomized Controlled Trial, Enrich

Abstract #235
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Trial design

▪ Inclusion criteria

•60 years or older

•Pathologically confirmed MCL

•Previously untreated, measurable (>1.5cm), stage II-IV MCL 
in need of treatment

•ECOG 0-2

▪ Exclusion criteria

•Considered fit for stem cell transplantation 

•CNS involvement

Rituximab 375mg/m2

Ibrutinib - 560mg od
Bendamustine 90mg/m2 D1+D2 of 28 day cycle
CHOP - (Cyclophosphamide 750mg/m2, Doxorubicin 50mg/m2, 
Vincristine 1.4mg/m2, Prednisolone 100mg *5 days) 21 day cycle
Maintenance rituximab - 1400mg sc every 56 days

Abstract #235



PFS for R-CHOP or BR vs IR

PFS difference is mainly driven by lack of benefit with R-CHOP

• Similar findings with OS

Subgroup analysis:

• Blastoid (n=25) – Shorter PFS with IR

• TP53 Mutation (n=40) – Longer PFS with IR Abstract #235



Acalabrutinib-umbralisib-ublituximab (AU2) in MCL: Dosing Schema

12 patients
6/12 had TP53 mutation

Danilov et al, ASH 2024



2-year PFS: 63%

2-year OS: 88%

2-year PFS: 21%

2-year OS: 67%

Danilov et al, ASH 2024

All patients

TP53mut

ORR 100%

CR 100%

uMRD (10-6) 73%

AU2 efficacy after median follow up 2.5 years



Venetoclax+Lenalidomide+Rituximab (VALOR) in de novo MCL

Untreated Mantle 
Cell Lymphoma 

(MCL) who required 
treatment

Lenalidomide 20 
mg PO daily Day 1-
21 every 28 days

Venetoclaxa 400 mg 
PO daily 

Rituximab 375 
mg/m2 D1, D8, 

D15, D22 Cycle 1

Day 1 of each cycle 
during induction

PET/CT1 scan and MRD 
testing (peripheral 

blood) after Cycle 3, 6, 
9, and 12

Lenalidomide 10 
mg PO daily Day 1-
21 every 28 daysc

Venetoclax 400 mg 
PO daily 

Rituximab 375 
mg/m2 even cycles 

only
In

d
u

ct
io

n

12 planned cyclesb

aVenetoclax started at 50 mg on day 8 of cycle 1 and escalated weekly (dose doubled 

until 400 mg dose or DLT)
bstudy was amended to allow for transition to maintenance after cycle 6 if patient in 

radiographic CR and MRD (-)
cOR HALF FINAL DOSE of MAINTENANCE.

Patients who are in a 
Radiographic CR and 
MRD (-), Patients w/o 
PD or not eligible for 
transplant or decline 

transplant

Patients with PD

Off 

study 

M
ai

n
te

n
an

ce

Dosing Duration
Venetoclax for 12 months

Lenalidomide for 24 months
Rituximab for 36 months

R
es

p
o

n
se

 A
ss

es
sm

en
t

Philips et al, Blood Adv 2023



Patient characteristics
Characteristic Patients (N =28)

Variant
• Blastoid/Blastic
• Pleomorphic

• 4 (14%)
• 2 (7%)

Ki-67
• <30%
• ≥30%

• 8 (one not reported at COH)
• 19

P53 status
• Deleted
• Mutated

• 1 (had concurrent mutation)
• 4*

Cytogenetics at diagnosis
• 25
• 3

• Normal
• Abnormal

Unfit for or ineligible for high dose chemotherapy • 3 patients
• Two patients for age/fitness
• One patient concurrent medical condition

Philips et al, Blood Adv 2023



Toxicities

Philips et al, Blood Adv 2023



Response and MRD

Philips et al, Blood Adv 2023
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Progression-free survival

Philips et al, Blood Adv 2023

2-year PFS = 89%



• Inclusion

 High risk features as classified by Jain et al.  
JCO 2020 

o Blastoid/Pleomorphic variants

o Ki67≥50%

o Presence of a TP53 mutation defined by 
either molecular testing or IHC

o del (17p) by FISH

o complex karyotype

o 3 or more cytogenetic abnormalities in 
addition to t(11:14)

o High-risk MIPI score (≥6.2)

o Bulky disease

o Exclusion

• Prior systemic therapy excluding 
corticosteroids.

GLOVe in 1L high-risk MCL



• Inclusion

 Pretty much any patients 
with previously untreated 
MCL

Participating sites:

• COH Duarte

• COH Atlanta

• Northwestern University

• Cleveland Clinic

R-nemta in de novo MCL

*Participants with PR or CR at the end of Induction will be eligible to proceed to Maintenance

Participants may continue therapy with nemtabrutinib beyond 30 cycles if they have not achieved or maintained CR state 

at the end of 30 cycles of therapy



Summary: MCL

Targeted therapy with BTKi secured its role in frontline therapy for MCL

ECHO is the preferred regimen for older patients

Most patients with MCL do not need consolidation with ASCT in first remission. 

It is entirely unclear which patients, if any, need ASCT

Rituximab maintenance can prolong PFS in targeted era

In this context, ECHO regimen is a reasonable approach to use in the initial 

treatment of younger patients

Chemo-free regimens are coming fast and furious

ECHO – BR+acala improves PFS over BR

Triangle – No benefit to ASCT in era of BTKi. Rituximab maintenance improves PFS

Enrich – IR improves PFS & OS over RCHOP and less toxicity than BR in frontline

EA4151 – Minimal (if any) benefit to ASCT in era of BTKi
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