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Mantle cell lymphoma 

!  molecular pathogenesis 

!  chemotherapy standards (first line) 

!  targeted approaches 
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Mantle cell lymphoma 
Histology 

Tiemann, Brit J Haematol 2005 

A classical; B small cell; C pleomorphic; D: blastoid; E: classical & pleomorphic; F: classical/pleomorphic  
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MCL: a spectrum of disease 

Dreyling, ASCO Educational 2014 

„indolent“ MCL (15%)! „classical“ MCL (80%)! „transformed“ (5%)!
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Hoster, JCO 2016 

Combined MIPI-c 
Overall survival 

Patients >65 years Patients <65 years 



MEDIZINISCHE KLINIK UND POLIKLINIK III 
DIREKTOR PROF. DR. W. HIDDEMANN 

KLINIKUM DER UNIVERSITÄT MÜNCHEN® 

  

  

Multicenter Evaluation of MCL
Annency Criteria fulfilled
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Dreyling, ASCO 1999 
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  young patient (<65) elderly patient (>65) compromised patient 
First line treatment 

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

 
Rituximab maintenance 

Best supportive care? 
R-Chlorambucil 

BR (dose-reduced) 
R-CVP 

1. relapse 
immuno-chemotherapy 

(e.g. R-BAC, BR) 
or targeted approaches 

  
discuss: !
- Rituximab maintenance 
- allogeneic SCT 

 

immuno-chemotherapy 
(e.g. BR, R-BAC) 

or targeted approaches 
 

discuss:  
- Rituximab maintenance 
- radioimmunotherapy 
- autologous SCT 

 
 
 

Immuno-chemotherapy 
(e.g. BR) 

or targeted approaches 

higher relapse 
Targeted approaches: Ibrutinib, Lenalidomide,  

Temsirolimus, Bortezomib (preferable in combination ) 
Alternatively: repeat previous therapy (long remissions)!

dose-intensified 
immuno-chemotherapy 

 (R-CHOP, high dose Ara-C)  
⇒  Autologous SCT 

⇒   Rituximab maintenance 

Dreyling, ESMO CR MCL 2017 
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Treat- 
ment 

Hazard 
Ratio 95% CI p 

R 0.60 0.42 0.86 0.0056 
ASCT 0.50 0.35 0.70 0.0001 

Comparative analysis: ASCT and Rituximab 
Response duration 

Hoster, ASH 2009 
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Treat- 
ment 

Hazard 
Ratio 95% CI p 

R 0.70 0.44 1.12 0.14 
ASCT 0.63 0.41 0.97 0.0379 

Comparative analysis: ASCT and IFN 
Overall survival 

Hoster, ASH 2009 
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PR, CR! 

Cyclo 120 mg/kg 
+ TBI 12 Gy 

PBSCT 

PR, CR! 

3 x R-CHOP 
3 x R-DHAP 
alternating 

(stem cell 
mobilization after 

course 4) 

PBSCT 

TBI 10 Gy 
Ara-C 4 x 1.5 g/m2 

Melphalan 140 mg/m2 

3 x R-CHOP 

DexaBEAM 
(stem cell mobilization) 

3 x R-CHOP 

European MCL Network  

patients <65 years 

Hermine, Lancet 2016 
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European MCL Network 

patients <65 years 

  

  

  

Cyclo 120mg/kg 
+ TBI 12 Gray 

PBSCT 

3 x R-CHOP 
3 x R-DHAP 
alternating 

(stem cell 
mobilization after 

course 4) 

PBSCT 

TBI 10 Gray 
Ara-C 4 x 1.5 g/m2 

Melphalan 140 mg/m2 

3 x R-CHOP 

DexaBEAM 
(stem cell mobilization) 

3 x R-CHOP 

Hermine, Lancet 2016 
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R-CHOP R-DHAP 
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MRD at end of induction 
Effect of ASCT 

Hermine, Lancet 2016 
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 MCL younger 
Time to treatment failure 

Hermine, Lancet 2016 
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R-BEAM 

OBSERVATION 

RITUXIMAB MAINTENANCE 
 every 2 months during 3 years 

R-DHAP R-DHAP R-DHAP R-DHAP 

If < VGPR 

W1 W4 W7 W10 

R-DHAP: Rituximab 375mg/m2; aracytine 2g/m2 x2 IV 3 hours injection 12hours interval;  
dexamethasone 40mg d1-4; Cisplatin 100mg/m2 d1 (or oxaliplatin or carboplatin)  

R-BEAM: Rituximab 500mg/m2 d-8; BCNU 300mg/m2 d-7; Etoposide 400mg/m2/d d-6 to -3; aracytine 400mg/
m2/d d-6 to d-3; melphalan 140mg/m2 d-2 

If > VGPR 

R-CHOP 

Le Gouill, ASH 2016 

LyMa trial  



MEDIZINISCHE KLINIK UND POLIKLINIK III 
DIREKTOR PROF. DR. W. HIDDEMANN 

KLINIKUM DER UNIVERSITÄT MÜNCHEN® 

!  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 
!  IMET 3393 was developed by H. Knöll and later named Cytostasan 

Bendamustine: 
An ‘agent’ with a long history 
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  young patient (<65) elderly patient (>65) compromised patient 
First line treatment 

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

 
Rituximab maintenance 

Best supportive care? 
R-Chlorambucil 

BR (dose-reduced) 
R-CVP 

1. relapse 
immuno-chemotherapy 

(e.g. R-BAC, BR) 
or targeted approaches 

  
discuss: !
- Rituximab maintenance 
- allogeneic SCT 

 

immuno-chemotherapy 
(e.g. BR, R-BAC) 

or targeted approaches 
 

discuss:  
- Rituximab maintenance 
- radioimmunotherapy 
- autologous SCT 

 
 
 

Immuno-chemotherapy 
(e.g. BR) 

or targeted approaches 

higher relapse 
Targeted approaches: Ibrutinib, Lenalidomide,  

Temsirolimus, Bortezomib (preferable in combination) 
Alternatively: repeat previous therapy (long remissions)!

dose-intensified 
immuno-chemotherapy 

 (R-CHOP, high dose Ara-C)  
⇒  Autologous SCT 

⇒   Rituximab maintenance 

Dreyling, ESMO CR MCL 2017 
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Restaging	

		Restaging	
R-HD-Ara-C	2g/m2	q12h	x	3	

Ritux	375mg/m2	d	4,	10	

3.	Maintenance:			

Staging	

		Restaging	

2.	ConsolidaFon:			

1.	InducFon:			

PR	<50%,	SD,	NR	
	Off-study	

CR/PR	

Harvest	CD34+	

2°	Harvest	CD34+	

R-HD-Ara-C	2g/m2	q12h	x	3	

Ritux	375mg/m2	d	4,	10	

	BEAM-PBSCT	

R-CHOP-21	x	3								

CTX	4g/m2	

RANDOM	observaFon	vs.	lenalidomide	
15	mg	(plts	>100x109/	L)		or	10	mg	(plts	60-100x109/L	)	once	daily	on		days	

1-21	every	28	day	cycle)	for	24	months.	

The MCL0208 trial 
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Mantle cell lymphoma 
B-cell receptor pathway 
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Ibrutinib Rituximab in MCL 
Progression-free survival 

Median = 13.6 months 

Wang, Lancet Oncology 2016 
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Relapsed mantle cell lymphoma  
Failure under ibrutinib 

59 Martin, Blood 2016 
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The era of combinations 

Ben	
da	

Ben	
da	

Ab	

copyright: A. Viardot 
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Triangle (from 5/2017)  
add on vs head to head comparison 

R maintenance R-CHOP/  
R-DHAP x 6 ASCT    

2 yrs I-maintenance 

2 yrs I-maintenance 

R R-CHOP + I/  
R-DHAP x 6 

R-CHOP + I/ 
R-DHAP x 6 

ASCT       

A: 

A + I: 

I: 

superiority/non-inferiority: time to treatment failure  
HR: 0.60; 65% vs. 77% vs. 49% at 5 years 

R maintenance 

R maintenance 
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Planned Countries & sites 

Croatia 4 sites
    Czech Republic 5 sites

Israel 7 sites
Portugal 1 site  
Spain 14 sites
Switzerland 12 sites

3) Countries following after safety run-in

Israel 

Germany 60 sites

Sweden 8 sites
Norway 5 sites
Denmark  6 sites
Finland 3 sites
The Netherlands 25 sites
Belgium 8 sites

 Italy   34 sites
Poland  7 sites
UK 25 sites

1) Sponsor

2) Countries in safety run-in
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TRIANGLE Recruitment:  
20. March 2017 
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Patients registered total: 42 

randomized:   38    Gender (m/f):  33/9 
in screening:         1       Median age:     53,5 years 
screening failures: 3 
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Other	6.0%	
Oncogenes	

12.1%	

EpigeneFc	
modifiers	
24.2%	

PIM1/mTOR	
18.2%	

NF-κB/BCR	
39.4%	

Primary	Resistant	

Individual	PaFents	

Moderate	Benefit	

TAB2	
MAP3K14	(NIK)	
TRAF3	
TNFRSF11A	(RANK)	
REL	
MYD88	
NFKBIA	(IkBa)	
PLCG2	
PRKCB	(PKCb)	
CD79A	

WHSC1	
CREBBP	
MLL2	

PIM1	
MTOR	

MYC	
ERBB4	
BCL2	

CCND3	
ITK	

Balasubramanian, ASH 2014 

NF-κB, PIM / mTOR, and Epigenetic Modifiers 
Differential mutations 
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27	TAM, EHA 2016 



MEDIZINISCHE KLINIK UND POLIKLINIK III 
DIREKTOR PROF. DR. W. HIDDEMANN 

KLINIKUM DER UNIVERSITÄT MÜNCHEN® 

Jerkeman, ASH 2016 

  

Relapsed mantle cell lymphoma 
Ibrutinib-Lenalidomid-R 

p=0.49 

No TP53 mut (n=38) 

TP53 mut (n=11) 

NORDIC MCL2/3 NORDIC MCL6 PHILEMON 

Eskelund, ASH 2016 
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European MCL Network  

Study generation 2017 

< 65 years > 60 years 

R-HAD +/- Bortezomib 

1. Relapse  

2. Relapse (or not qualifying for R-HAD)  

BeRT  
BR-Temsirolimus!

Ibrutinib vs!
Temsirolimus!

MCL elderly R2:   
R-CHOP vs R-CHOP/Ara-C 

=> Rituximab M 
+/-Lenalidomide 

MCL younger:  
R-CHOP/DHAP =>ASCT 

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

MCL elderly I:   
BR +/- Ibrutinib 
=> Rituximab M  

+/- Ibrutinib 

> 65 years 
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First line MCL 
Suggested therapeutic algorithm 

  

Dreyling, Haematologica 2016 
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www.european-mcl.net 

Annual conference 2015 in Vicenza 


