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MCL: two kind of diseases

Dreyling, ESMO CR 2017
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Kapitel 1

MCL: Erstlinientherapie



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

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+/-I, 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



Predictive Value of Minimal Residual Disease on Efficacy 
of Rituximab Maintenance in Mantle Cell Lymphoma: 
Results from the European MCL Elderly Trial

Eva Hoster, Marie-Hélène Delfau-Larue, Elizabeth Macintyre, Linmiao Jiang, 
Stephan Stilgenbauer, Ursula Vehling-Kaiser, Gilles Salles, Catherine Thieblemont, 
Hervé Tilly, Lothar Kanz, Pierre Feugier, Kai Hübel, Christian Schmidt, Vincent 
Ribrag, Hanneke Kluin-Nelemans, Martin Dreyling, Christiane Pott



Efficacy of R maintenance: 
MRD positive patients

• efficacy of R-maintenance in MRD-positive 
patients potentially reduced

Predictive value of MRD in MCL Elderly

• especially after R-CHOP

HR 0.51 (95% CI 0.26-1.03) HR 0.59 (95% CI 0.28-1.27)



Efficacy of R maintenance: 
MRD negative patients

• confirmed efficacy of R-maintenance in MRD-
negative patients

Predictive value of MRD in MCL Elderly

HR 0.38 (95% CI 0.21-0.63) HR 0.23 (95% CI 0.10-0.52)



Predictive value of MRD in MCL Elderly 10
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MEDIZINISCHE KLINIK UND POLIKLINIK III

DIREKTOR: PROF. DR. M. VON BERGWELT

TRIANGLE: 
AUTOLOGOUS TRANSPLANTATION AFTER A 

RITUXIMAB/IBRUTINIB/ARA-C CONTAINING INDUCTION
IN GENERALIZED MANTLE CELL LYMPHOMA –

A RANDOMIZED EUROPEAN MCL NETWORK TRIAL

M Dreyling, J Doorduijn, E Giné, M Jerkeman, J Walewski, M Hutchings, U Mey, J Riise, M Trneny, V Vergote, M Celli, O Shpilberg, 
M Gomes da Silva, S Leppa, L Jiang, C Pott, W Klapper, D Gözel, C Schmidt, M Unterhalt, M Ladetto*, E Hoster*

LMU University Hospital Munich, Germany; Erasmus MC Cancer Institute, University Medical Center Rotterdam, Netherlands; Hospital Clinic of Barcelona, Spain;  Skane University Hospital and Lund 
University, Lund, Sweden; Maria Sklodowska-Curie National Research Institute of Oncology, Warsaw, Poland; Rigshospitalet, Copenhagen University Hospital, Denmark; Kantonsspital Graubuenden, 

Chur, Switzerland; Oslo University Hospital, Oslo, Norway; Charles University and General University Hospital, Prague, Czech Republic; University Hospitals Leuven, Belgium; Ospedale degli Infermi di 
Rimini, Italy; Assuta Ramat Hahayal Medical Center, Tel Aviv, Israel; Instituto Português de Oncologia, Lisboa, Portugal; Helsinki University Hospital Comprehensive Cancer Center, Finland; 

IBE, LMU University Munich, Germany; University of Schleswig-Holstein, Kiel, Germany; Az Ospedaliera Santi Antonio e Biagio e Cesare Arrigo, Alessandria, Italy 



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.



TRIANGLE: FFS Superiority of A+I vs. A 

 Superiority of A+I vs. A (FFS) is confirmed

 Kaplan-Meier plots:
3-year FFS A+I: 88%
3-year FFS A: 72%

 p-value (corrected for sequential design) 
p=0.0008

 HR (A+I vs. A): HR=0.52

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



• 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



TRIANGLE: No FFS Superiority of A vs. I 
 Superiority of A vs. I (FFS) was rejected

 Kaplan-Meier plots: 
3-year FFS A: 72% (MCL Younger: 75%) 
3-year FFS I: 86%

 p-value corrected for sequential design: 
p=0.9979

 HR (A vs. I): HR=1.77

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



TRIANGLE: Grade 3-5 AEs (maintenance/follow-up, >2%) 

Grade 3-5

Grade 5

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



TRIANGLE: Overall survival

3-year OS:
A: 86% (MCL Younger exp.: 84%)
A+I: 91%
 I: 92%
Too early to evaluate
statistical significance

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



Conclusions: current Triangle results

Based on FFS (primary endpoint): 

 A+I (auto SCT + ibrutinib) is superior to A (auto SCT only)

 A (auto SCT) is not superior to I (ibrutinib without auto SCT)

 currently, no decision whether autologous SCT adds to I

(ibrutinib) but toxicity favors Ibrutinib only

numerical overall survival benefit in the ibrutinib arms (I, A+I)

A arm: R-CHOP/R-DHAP+ASCT; A+I arm: IR-CHOP/R-DHAP+ASCT+I; I arm: IR-CHOP/R-DHAP+I. I: ibrutinib
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Kapitel 2

Rezidiviertes MCL:
BTK-Kombinationen



copyright: A. Viardot

Mantle cell lymphoma
The era of combinations
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Kapitel 3

Rezidiviertes MCL:
BTKi-Versager



30

Mantle cell Lymphoma
Onkopedia 2022



TARMAC: Combination of time-limited 
ibrutinib and tisagenlecleucel in relapsed 
or refractory mantle cell lymphoma
Phase II primary analysis results



Study overview
Study Schema:

Ibrutinib minimum 7 days prior to leukapheresis
Lymphodepletion with fludarabine/cyclophosphamide x 3 days
Tisagenlecleucel median 3.0x108 infused (range 1.3-4.6)
Time-limited therapy: ibrutinib ceased at 6 months if measurable residual disease (MRD) 
negative by flow cytometry

Primary endpoint: Complete response rate at 4 months post tisagenlecleucel3

Key secondary endpoints: Safety, objective response rate, progression free 
survival, duration of response, overall survival, subgroup analysis based on TP53
status

Key inclusion criteria:

• MCL1

• Relapse after 1 line or
• Insufficient response to 

induction2

• >18yo
• Radiographically assessable or 

bone marrow phase disease

Key exclusion criteria:

• Prior allogeneic transplant
• Active CNS involvement

Null hypothesis:
Ibrutinib naïve: CR rate of 9% at M4 and 

20% overall with ibrutinib
Ibrutinib exposed: CR rate of ~20% with 

chemotherapy

N=20

1Confirmed centrally by presence of t(11;14) on fluorescent in-situ hybridisation; 2 No patient was enrolled due to insufficient response to induction, all patients had relapsed after at 
least one line of treatment; 3Response assessed at Month 4 with PET/CT by Lugano 2014 criteria, including bone marrow biopsy



Primary endpoint – response at 4 months
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Survival outcomes

N=20

Median follow up, mo (range) 13.0 (3.5-21.4)

Median PFS Not reached (7.2-NE)

6 month event-free rate, % (95% CI) 85% (60-95%)

12 month event-free rate, % (95% CI) 75% (50-89%)

Approx. treatment cessation if 
MRD negative

Approx. treatment cessation if 
MRD negative

PFS OS









< 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 2022

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-cells
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