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▪ molecular risk profile

▪ First line: chemotherapy standards

▪ targeted approaches

Mantle cell lymphoma

Overview
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Dreyling, Ann Oncol 2017

Mantle cell lymphoma

Spectrum of disease
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High risk Mantle cell lymphoma

Overall survival (n=465)

Scheubeck, Leukemia 2023



European MCL Network 

Suggested therapeutic algorithm

Dreyling, Haematologica 2016; Jain, JCO 2021



Multicenter Evaluation of MCL
Annency Criteria fulfilled
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Dreyling, ESMO CR MCL 2017 (updated)

First line treatment

1. relapse

higher relapse

Targeted approaches: Ibrutinib, Lenalidomide, 

Temsirolimus, Bortezomib (preferable in combination )

Alternatively: repeat previous therapy (long remissions)

Therapeutic algorithm

immuno-chemotherapy
(R-BAC, BR)

or targeted approaches

discuss: 

- allogeneic SCT

Immuno-chemotherapy
(BR)

or targeted approaches

immuno-chemotherapy
(BR, R-BAC)

or targeted approaches

discuss: 

- Rituximab maintenance

- radioimmunotherapy

conventional

immuno-chemotherapy
(VR-CAP, R-CHOP,BR, R-BAC)

Rituximab maintenance

Best supportive care?

R-Chlorambucil

BR (dose-reduced)

R-CVP

dose-intensified

immuno-chemotherapy
(R-CHOP, high dose Ara-C) 

 Autologous SCT

 Rituximab maintenance

young patient (<65) elderly patient (>65) compromised patient



Cavalli, ESMO 2018

VR-CAP vs. R-CHOP



VR-CAP vs. R-CHOP

Median follow-up: approx. 80 months

Progression-free Survival Overall Survival

Robak, NEJM 2015 Robak, Lancet Oncol 2019



Optimal  Therapy of MCL

=>  MRD elimination=>  Lymphoma remission

Immuno-chemotherapy !

Maintenance

+/- 

SCT

Induction Konsolidation



PFS OS

Group
5-year 
rate 95% CI

R 79% 67%-86%

IFN 59% 48%-69%

Group
5-year 
rate 95% CI

R 51% 40%-62%

IFN 22% 14%-32%

Kluin-Nelemans, 2020

R-CHOP +/- R maintenance



▪ synthesis : W.Ozegowski, D.Krebs, Institute of Microbiology and Experimental Therapy, Jena (1962)

▪ Published  in Journal für Praktische Chemie, Vol. 20, issue 3-4, 1963

Bendamustine:

An ‘agent’ with a long history



Salles, EHA 2021 (JCO 2023)

ROLE OF MAINTENANCE RITUXIMAB 
AFTER FIRST-LINE BR OR R-CHOP IN MCL PATIENTS 

FROM A LARGE US REAL-WORLD COHORT

Wang et al., ICML 2021



Dreyling, ESMO CR MCL 2017 (updated)

First line treatment

1. relapse

higher relapse

Targeted approaches: Ibrutinib, Lenalidomide, 

Temsirolimus, Bortezomib (preferable in combination )

Alternatively: repeat previous therapy (long remissions)

Mantle cell lymphoma

Therapeutic algorithm
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(R-BAC, BR)
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Rituximab maintenance
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 Autologous SCT
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young patient (<65) elderly patient (>65) compromised patient



Updated Results 2021 – TTF (PP)

• Median follow-up 10.6 years

• Median TTF:

R-CHOP 3.9 years

R-DHAP 8.4 years

• 10-year TTF (95% CI):

R-CHOP 25% (19% - 32%)

R-DHAP 46% (39% - 54%)

• Overrunning analysis (adjusted for interim analyses):

Hazard ratio 0.59 (p=0.038)

Hermine, ASH 2021, #380, JCO 2022



Updated Results 2021 – Overall Survival

• Median follow-up 11.0 years

• Median OS:

R-CHOP 11.3 years

R-DHAP not reached

p=0.12

• 10-year OS (95% CI):

R-CHOP 55% (48% - 62%)

R-DHAP 60% (53% - 67%)

• Hazard Ratio 0.80 (0.61-1.06), p=0.12

MIPI-adjusted Hazard ratio 0.74 (0.56-0.98), p=0.038

MIPI and Ki-67-adjusted hazard ratio (N=297): 

0.60 (0.41-0.87), p=0.0066

Hermine, ASH 2021, #380, JCO 2022



7y EFS: 76.2% vs 46% 
HR: 0.39 (0.25 ; 0.60)
P<0.0001

EFS from randomization

Median FU for living patients:
- from inclusion: 7.5 y (95% CI 7.4-7.7) 
- from randomization:  7 y (95% CI 6.8-7.2)

Nature of first 
Event

Observation, 
N=64/120 (53%)

Rituximab
N=30/120 (25%)

Relapse 51 (80%) 19 (63%)

Death w/o relapse 9 (14%) 6 (20%)

Serious infections 4 (6%) 4 (13%)

Life threatening
allergy to R

0 1 (4%)

Sarkozy, ICML: # 100



7y OS: 83.2% vs 72.2%
HR: 0.63 (0.37 ; 1.08)
P=0.09

*Suicide, **acute respiratory destress, car accident,

Overall Survival from randomization

Cause of death
Observation, 

N=33/120 (27.5%)

Rituximab, 

N=22/120 (18%)

Lymphoma 16 (48.5%) 11 (50%)

Secondary 

Malignancies
6 (18%) 7 (32%)

Treatment related: 

infectious
3 (9%) 1 (5%)

Vascular event 2 (6%) 0 (0%)

Treatment related 

during allotransplant
2 (6%) 2 (9%)

Other 2 (6%)** 1 (4%)*

Unknown 2 (6%) 0

7y OS: 83.2% vs 72.2%
HR: 0.63 (0.37 ; 1.08) 

Sarkozy, ICML: # 100



New

Bortezomib

Ibrutinib

Temsirolimus

Lenalidomide
copyright G. Hess



Early POD Late-POD
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R-B
ibrutinib
others

Ibrutinib*
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Visco, Leukemia 2021

Ibrutinib in relapsed MCL (POD 24)

Overall survival



< 65 years > 60 years

Relapse 

Ibrutinib +/-

ABT-199

Ibrutinib/

Bortezomib

MCL elderly R2:  

R-CHOP vs R-CHOP/Ara-C

=> Rituximab M

+/- Lenalidomide

MCL younger: 

R-CHOP/DHAP =>ASCT

R-CHOP+I/DHAP =>ASCT => I  

R-CHOP+I/DHAP => I

BR +/- BTKi

 Rituximab M 

+/- BTKi

> 65 years

European MCL Network 

Study generation 2023

BR 

vs.

BTKi-R

ENRICH:  

R-CHOP/Benda 

vs 

R-Ibrutinib

OASIS 2:  

R-Ibrutinib

+/-

Venetoclax

Ibrutinib/

R-Lenalidomide
Venetoclax/

R-Lenalidomide

MCL elderly 3:  

BR (Ibrutinib)

 vs 

R-Venetoclax-Ibrutinib

VR-BAC:  

R-BAC 

 Venetoclax

 (only high risk)

R-HAD 

+/- Bortezomib

+ chemo

vs. chemo

CARMAN (high risk):  

R-Ibrutinib => CAR-T

vs. 

R-Ibrutinib + chemo
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Mantle cell Lymphoma (older patients)

BR +/- Ibrutinib 
Wang, NEJM 2022

Ibrutinib + BR

Patients at Risk

Placebo + BR

261 228 207 191 182 167 152 139 130 120 115 106 95 78 39 11 0

262 226 199 177 166 158 148 135 119 109 103 98 90 78 41 11 0
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Ibrutinib + BR

Placebo + BR

Ibrutinib + 
BR 

(N = 261)

Placebo + 
BR 

(N = 262)

Median PFS, 
months 
(95% CI)

80.6 
(61.9-NE)

52.9 
(43.7-71.0)

Stratified HR (95% 
CI)

0.75 (0.59-0.96)

p value 0.011*

Ibrutinib + BR and 
R maintenance achieved:

• Significant improvement in 
median PFS by 2.3 years (6.7 
vs 4.4 years)

• 25% reduction in risk of PD 
or death 



Cause of death
Ibrutinib + BR 

(N = 261)
Placebo + BR 

(N = 262)

Death due to PD and TEAE 58 (22.2%) 70 (26.7%)

Death due to PD 30 (11.5%) 54 (20.6%)

Death due to TEAEs* 28 (10.7%) 16 (6.1%)

Death during post-treatment 
follow-up excluding PD and 
TEAEs

46 (17.6%) 37 (14.1%)

Total deaths 104 (39.8%) 107 (40.8%)

• Death due to Covid-19: 3 patients in the ibrutinib arm 
during the TEAE period and 2 patients in the placebo 
arm after the TEAE period

• Exploratory analysis of cause-specific survival 
including only deaths due to PD or TEAEs showed an 
HR of 0.88

Ibrutinib + BR

Patients at Risk

Placebo + BR

261 239 221 208 197 187 171 163 158 152 145 138 128 118 70 25 0

262 244 223 212 203 197 188 177 171 165 159 154 147 137 90 31 2
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Ibrutinib + BR

Placebo + BR

Ibrutinib + 
BR 

(N = 261)

Placebo + 
BR 

(N = 262)

Median OS, months NR NR

HR (95% CI) 1.07 (0.81-1.40)

Mantle cell Lymphoma (older patients)

BR +/- Ibrutinib 
Wang, NEJM 2022



TRIANGLE: Trial Design

▪ MCL patients 

▪ previously untreated

▪ stage II-IV 

▪ younger than 66 years

▪ suitable for HA and ASCT

▪ ECOG 0-2

▪ Primary outcome: FFS

▪ Secondary outcomes:

▪ Response rates

▪ PFS, RD

▪ OS

▪ Safety

• 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.

Dreyling, ASH 2022





TRIANGLE: FFS Superiority of A+I vs. I ?

▪Test A+I vs. I ongoing, 

no decision yet

Next lymphoma 
treatment (among
patients with first 
treatment failure)

A 
(n=68)

A+I 
(n=35)

I 
(n=37)

Treatment 
with Ibrutinib 34 79% 4 24% 3

11
%

Treatment 
without Ibrutinib 9 21% 13 76% 24

89
%

No treatment 25 18 10

A+I arm: IR-CHOP/R-DHAP+ASCT+I; I arm: IR-CHOP/R-DHAP+I. I: ibrutinib

27



• similar in all MIPI groups

• No differential efficacy 
according to cytology and Ki-
67

• More effective in 
high p53 expressors

• Trend toward higher efficacy 
in high risk biology

• No differential efficacy by 
rituximab maintenance

TRIANGLE: FFS Superiority of A+I vs. A 

A arm: R-CHOP/R-DHAP+ASCT; A+I arm: IR-CHOP/R-DHAP+ASCT+I



low 

high

low 

high

TRIANGLE: FFS Superiority of A+I vs. A 

A arm: R-CHOP/R-DHAP+ASCT; A+I arm: IR-CHOP/R-DHAP+ASCT+I



Mantle cell Lymphoma 

MCL younger +/- Ibrutinib
Dreyling, ASH 2022, #1

37



Mantle cell Lymphoma 

MCL younger +/- Ibrutinib
Dreyling, ASH 2022, #1

37
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Mantle cell Lymphoma

Onkopedia June 2023



Martin, Blood 2016

Relapsed mantle cell lymphoma

Failure under ibrutinib
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Relapsed Mantle cell Lymphoma

Onkopedia 2023
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Relapsed Mantle cell Lymphoma

Onkopedia 2023
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• Patients with R/R MCL have very poor outcomes

• In patients who progress after BTK inhibitor therapy, ORR is 

25% – 42% and OS is 6 – 10 months,1-3 and few patients 

proceed to alloSCT

• KTE-X19 is a new anti-CD19 CAR T cell therapy containing a 

CD3ζ T cell activation domain and CD28 signaling domain

• Manufacturing process removes circulating tumor cells4

• ZUMA-2 is a Phase 2, pivotal, multicenter, international study 

evaluating KTE-X19 in patients with R/R MCL

CAR-T cells in mantle cell lymphoma

Zuma 2: BTK failures



Wang, JCO 2022

Relapsed Mantle cell Lymphoma (after BTKi)

CAR T-cells: Survival rates



Hess, Dreyling, EHA 2021, Leukemia Lymphoma 2023









Pirtobrutinib Safety Profile

All Doses and Patients (N=725)

Treatment-Emergent AEs, (≥15%), % Treatment-Related AEs, %

Adverse Event (AEs) Any Grade Grade ≥ 3 Any Grade Grade ≥ 3

Fatigue 26.3% 1.7% 9.1% 0.8%

Diarrhea 22.1% 0.8% 8.6% 0.3%

Neutropeniaa 21.7% 18.6% 13.0% 10.5%

Contusion 19.0% 0.0% 12.6% 0.0%

AEs of Special Interestb Any Grade Grade ≥ 3 Any Grade Grade ≥ 3

Bruisingc 23.2% 0.0% 14.9% 0.0%

Rashd 12.3% 0.4% 5.5% 0.3%

Arthralgia 13.0% 0.4% 3.2% 0.0%

Hemorrhage/Hematomae 10.2% 1.7% 3.4% 0.4%

Hypertension 9.5% 2.8% 3.2% 0.6%

Atrial fibrillation/flutterf, g 2.6% 1.0% 0.7% 0.1%

Median time on treatment for the overall population was 8 months

Discontinuations due to TRAEs occurred in 2% (n=15) of overall patients

Dose reductions due to TRAEs occurred in 5% (n=38) of overall patients

Overall and MCL safety profiles were consistenth

Data cutoff date of 31 January 2022. aAggregate of neutropenia and neutrophil count decreased. bAEs of special interest are those that were previously associated with cBTKi. cAggregate of contusion, petechiae, ecchymosis, and increased

tendency to bruise. dAggregate of all preferred terms including rash. eAggregate of all preferred terms including hematoma or hemorrhage. fAggregate of atrial fibrillation and atrial flutter. gOf 19 total afib/aflutter TEAEs, 6 occurred in patients

with a prior medical history of atrial fibrillation. hMCL safety population data can be found via QR code.



Pirtobrutinib Efficacy in Patients with MCL

Prior cBTKi MCL Patients n=90

Overall Response Ratea, % 

(95% CI)

57.8% 

(46.9-68.1)

Best Responseb

CR, n (%) 18 (20.0)

PR, n (%) 34 (37.8)

SD, n (%) 14 (15.6)

PD, n (%) 15 (16.7)

cBTKi Naïve MCL Patients n=14

Overall Response Ratea, %

(95% CI)

85.7% 

(57.2-98.2)

Best Responsec

CR, n (%) 5 (35.7)

PR, n (%) 7 (50.0)

SD, n (%) 0 (0.0)

PD, n (%) 1 (7.1)

Data cutoff date of 31 January 2022. Data for 18 patients are not shown in the waterfall plot due to no measurable target lesions identified by CT at baseline, discontinuation prior to first response assessment, or lack of adequate imaging in follow-up.

*Indicates patients with >100% increase in SPD. aORR includes patients with a best response of CR and PR. b9 cBTKi pre-treated MCL patients were not evaluable. c1 cBTKi naïve patient was not evaluable. Response status per Lugano 2014 criteria

based on IRC assessment.



Pirtobrutinib Progression-Free Survival and Overall Survival in Prior 

cBTKi MCL

Median OS: Not Estimable 

95% CI: 14.8-Not Estimable

Median Follow-up: 16.6 

months 

Censored, n (%): 60 (67)

Median PFS: 7.4

95% CI: 5.3-12.5

Median Follow-up: 9.2 months 

Censored, n (%): 45 (50)

Data cutoff date of 31 January 2022. Response status per Lugano 2014 criteria based on IRC assessment.

Progression-Free Survival Overall Survival



< 65 years > 60 years

Relapse 

Ibrutinib +/-

ABT-199

Ibrutinib/

Bortezomib

MCL elderly R2:  

R-CHOP vs R-CHOP/Ara-C

=> Rituximab M

+/- Lenalidomide

MCL younger: 

R-CHOP/DHAP =>ASCT

R-CHOP+I/DHAP =>ASCT => I  

R-CHOP+I/DHAP => I

BR +/- BTK

 Rituximab M 

+/- BTK

> 65 years

European MCL Network 

Study generation 2023

BR 

vs.

BTK-R

ENRICH:  

R-CHOP/Benda 

vs 

R-Ibrutinib

OASIS 2:  

R-Ibrutinib

+/-

Venetoclax

Ibrutinib/

R-Lenalidomide
Venetoclax/

R-Lenalidomide

MCL elderly 3:  

BR (Ibrutinib)

 vs 

R-Venetoclax-Ibrutinib

VR-BAC:  

R-BAC 

 Venetoclax

 (only high risk)

R-HAD 

+/- Bortezomib

+ chemo

vs. chemo

CARMAN (high risk):  

R-Ibrutinib => CAR-T

Vs. 

R-Ibrutinib + chemo



IMCL-2015
“Multicentric phase II trial to evaluate the efficacy and
safety of Ibrutinib in combination with rituximab in patients
with indolent clinical forms of Mantle Cell Lymphoma”

Phase II (N= 50 patients, 14 GELTAMO sites)

▪ Upfront Ibrutinib + Rituximab combination in IMCL

▪ Biological studies: IGHV mutational study, DNA copy
number, WGS/WES and epigenetic studies in PB samples
(and tissue when possible) before treatment and in case of
relapse

- Histological review & PB sample collection (centralized, Hospital Clínic of Barcelona)
- Lugano response criteria (central review of PET-CT by GELTAMO Imaging Working group)
- MRD (EuroClonality): ASO-PCR (sensitivity 10-5) and NGS if needed (centralized, Hospital U. Salamanca)

Key inclusion and exclusion criteria:

- Asymptomatic MCL patients, no prior treatments, observation for at least 3 months

- Eligible both leukemic non nodal presentations and cases with lymph nodes < 3 cm and Ki67 < 30% 

- Blastoid variants excluded

E Giné et al, JCO 2022;40(11):1196-1205Gine, ICML 2023



IMCL-2015: SURVIVAL

(Data cut-off 15 March 2023)

Median PFS: 72 months
(CI 95%: 66-79)

5-yr PFS: 80% (CI95%: 66-93)

5-yr EFS: 65% (CI95%: 50-79)

5-yr OS: 86% (CI95%: 75-97)

Gine, ICML 2023



IMCL-2015: DOR from C24 According to MRD Status and Ibrutinib Discontinuation

- MRD(+): 6/12 (50%) patients continue on
Ibrutinib

Ibrutinib ongoing

- MRD (-): 20 /32  (63%) patients continue
MRD (-) at last control

(Data cut-off 20 March 2023)Medians DOR: not reached

DOR from C24 evaluation (n=44)

- MRD (-) / Ibrutinib discontinuation (n=32)

- Progression (n=6)

- MRD (+) / Ibrutinib ongoing (n=12) 

- Progression (n=2)

Gine, ICML 2023



copyright: A. Viardot

Mantle cell lymphoma

The era of combinations



OASIS: TREATMENT SCHEDULE

Cycle 1 Cycle 1 bis Cycle 2 cycles Maintenance

Baseline W1 W2 W3 W4 W1 W2 W3 W4 W1 W2 W3 W4 C3-C6 C7-C23
until

prog

Ibrutinib

(560mg/d)

D2

Obinutuzumab (1g) D1 D8 D15 D1 D1
D1 

each cycle

D1 

every 2 cycles 

from C8

Venetoclax (mg/d) 20 50 100 200 400 400 400 400

EHA 2020- Abstract S228
Le Gouill, EHA 2020; Blood 2021



Relapsed Mantle cell lymphoma

OASIS long term follow-up

Le Gouill, ICML 2023



First line Mantle cell lymphoma

OASIS long term follow-up

Le Gouill, ICML 2023
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MCL: Auf dem Weg zur Heilung ?

2025 ?

2010 ?

1995

1975

Herrmann JCO 2009

chemo

R-chemo,
ASCT

BTK 
inhibitors

CAR-T,
bispecs



TRIANGLE: 23rd annual meeting in Sevilla 2022
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