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Clinical risk factors: MIPI

Hoster, Blood 2008

Univariate risk factors

• age

• ECOG performance status

• B-symptoms

• spleen involvement

• tumor size

• leukocyte or lymphocyte count

• LDH

• hemoglobin

• albumin

• beta2-microglobulin

(PALL: PS, age, LDH, leucocyte count, Ki67)



New combined Biological MIPI

MIPI-c

MIPI Group Ki-67 Index MIPI-c Group

Low Risk <30% Low Risk

Low Risk ≥30% Low Intermediate Risk

Intermediate Risk <30% Low Intermediate Risk

Intermediate Risk ≥30% High Intermediate Risk

High Risk <30% High Intermediate Risk

High Risk ≥30% High Risk



OS according to MIPI-C

In Age groups

< 65 years >= 65 years



Prognostic value of FDG-PET parameters at time 

of diagnosis

Univariate analysis showed a strong prognostic value on PFS of 3 metrics:

SUVmax

(p<0.001, cutoff=11.4)
SUVmean

(p<0.001, cutoff=7.7)
SUVpeak

(p<0.001, cutoff=8.7)



Remission Duration according to MRD Status 

after Induction - pooled Arms -

n = 128



OS according to MIPI-C

In Age groups

< 65 years >= 65 years

Indolent ? 
Indolent?



MCL at diagnosis

PS=0, non nodal MCL (CT/Scan) with
Splenomegaly, and LDH<1N no cytopenia ? treatment

W and W

No

Yes

PET-
CT/GItract :

Localized
Disease

Sox neg
Not Blastoid:

Caryotype,
No p53 ?

no 
abnormalities:

« Yes » « Yes » « Yes »
No 3 

« Yes »: 
consider
to treat



MCL with Indolent Clinical Behavior

OS from diagnosis OS from treatment

Martin  P et al JCO 2009



Indolent MCL W and W

Nodal MCL 
(CT/Scan) 

Blastoid
transformation

LDH+/- Cytopenia
related to MCL

PS>1 
related to MCL

treatment CT-Scan (PET ?)

And /or And /or

One Yes =



MCL to be treated
First line

Lymphoma
Risk Factors

Age
Comorbidities Clinical trials

Treatment
Choice

And /or And /or



MCL to be treated
First line

Young 
Patients

Fit for ASCT

Ederly patients
or

Unfit for ASCT

Treatment
Choice

Young patients
Very high risk



MCL to be treated
First line

Young 
Patients

Fit for ASCT

Ederly patients
or

Unfit for ASCT

Treatment
Choice

Young patients
Very high risk



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
autoSCT

maintenance



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
autoSCT

maintenance



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

Meta-Analysis: Autologous SCT
and IFN Survival Rates

Treat-

ment

Hazard

Ratio 95%CI p

R 0.60 0.42 0.8

6

0.0056

ASCT 0.50 0.35 0.7

0

0.0001

Hoster E, Blood. 2009;114(22): Abstract 880.

Remission Duration Overall Survival

IFN, interferon; R, rituximab; SCT, stem cell transplant

P
ro

b
ab

ili
ty

Months Since Start of Therapy

P
ro

b
ab

ili
ty

Months Since Start of Therapy



Autologous Stem Cell Transplantation Improves Overall
Survival in Young Patients with Mantle Cell Lymphoma in the 

Rituximab Era. 
Gerson JN, Handorf E, Villa D, et al. Blood.2017;ASH Annual Meeting

• Multi-center retrospective study of 1007 transplant-eligible

• MCL patients ≤ 65, in which 64% of patients received upfront
ASCT and 94% received rituximab with induction

• ASCT at median follow-up 76.8 months (6.4 years)

• PFS (median 44 vs 75 months, p<0.01) 

• OS (median 115 vs 147 months, p=0.02)



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
AutoSCT

Induction maintenance



Chihara et al

6.2% MDS/AML



RB but not R-HCVAD is a feasible induction regimen
prior to auto-HCT in frontline MCL: results of SWOG 

Study S1106

Early stop of the study 30% SC collection 
failure

Robert W. Chen



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)

TBI 10 Gy

Ara-C 4 x 1.5 g/m2

Melphalan 140 mg/m2

PBSCT

3 x R-CHOP

DexaBEAM
(stem cell mobilization)

3 x R-CHOP

European MCL Network
Patients <65 Years

PBSCT, peripheral blood stem cell transplantation; TBI, total body irradiation

Hermine O. Lancet. 2016. In press.
Hermine O, et al. Lancet 2016 388;565-75 



R-CHOP R-DHAP

PB BM PB BM
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MRD at End of Induction: Effect of ASCT



MCL Younger:

Time to Treatment Failure (TTF)

TTF – Primary Analysis

P = .0382

Years From Randomization

Hermine O. Lancet. 2016. In press.



MCL Younger study: 

Remission duration after Induction 

according to MRD response 

Variable HR    95% CI p 

Molecular Response 2.4    (1.4-3.9) 0.001 

MIPI score 1.7    (1.2-2.5) 0.008 

Treatment arm 0.6    (0.3-1.1) 0.1 

CR 0.9     (0.5-1.6) 0.68 

  

BM
n = 143

PB
n=164



Olivier Hermine et al. Lancet 2016;388:565-575 

MCL Younger:

Overall Survival (OS)



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
AutoSCT

Induction

Skipp R-CHOP ? maintenance



Bendamustine pre-autograft

and Stem cell collection

• BR x 3 followed by Ritux / Cytarabine x3 
• 23 patients
• 96% CR/Cru
• 21/23 had a subsequent autograft

• BR Might be a good platform for further studies

Armand et al. BJ Haematol 2016 173;89-95



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
AutoSCT

Induction maintenance



R-BEAM

OBSERVATION

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

If < VGPR

W1 W4 W7 W10

If > VGPR

RITUXIMAB MAINTENANCE

every 2 months during 3 years

R-CHOP

Le Gouill S, et al. Hematol Oncol. 2015;22(s1): Abstract 61.

LyMa Trial

R-DHAP: Rituximab 375 mg/m2; cytarabine 2 g/m2 x2 IV 3 hours injection 12 hours interval; dexamethasone 40 mg days 1-4; cisplatin 100 mg/m2

day 1 (or oxaliplatin or carboplatin)

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



Response rates according
(Cheson 99) after 4 x R-DHAP and after ASCT

After
R-DHAP

After
R-CHOP

After
ASCT

n 299 20 257

CR/CRu
(%)

81.4% 42% 92.7%

PR 
(%)

15.5% 37% 6.9%

SD/prog
(%)

3.2% 21% 0.4%

Missing
(n)

15 1 10



MRD response rates pre / post-ASCT (LyMa Trial)

Diag

(n = 203)

4 R-DHAP

(n = 184)

Diag

(n = 162)

4 R-DHAP

(n = 177)

Post-ASCT

(n = 187)

Post-ASCT

(n = 163)

Peripheral blood Bone marrow

Po

s

(+)

NEG
0.01% 77% 93.6% 0.01% 63.8% 80.4%

13.6% 4.8% 19.2% 16% Low level
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ΔSUVmax

(p=0.005, cutoff=-30%)
ΔSUVmean

(p=0.0006, cutoff=-20%)
ΔSUVpeak

(p=0.003, cutoff=-41%)

Prognostic value of DSUV parameters at the end 

of induction



PFS from Randomization

PFS
Obs (95%CI) vs        Rituximab (95%CI)

24m:   79.8 % (71.5-86.0) 93.3 % (87.1-96.6) 
36m:   72.8 % (63.7-79.9)              89.1 % (82.0-93.5) 
48m:   64.6 % (54.6-73.0)                82.2 % (73.2-88.4) 

PFS (months) from randomization

mFU: 50.2m (46.4-54.2)



OS from Randomization

OS
Obs (95%CI) vs        Rituximab (95%CI)

24m:   93.3 % (87.0-96.6) 93.3 % (87.1-96.6) 
36m:   85.4 % (77.5-90.7)              93.3 % (87.1-96.6) 
48m:   81.4 % (72.3-87.7)                  88.7 % (80.7-93.5) 

OS (months) from randomization

mFU: 50.2m (46.4-54.2)



Bortezomib maintenance therapy after induction with 

R-CHOP, ARA-C and ASCT in  younger MCL patients

Doorduijin JK et al   ASH 2015 oral session abs 339  

MCL pts= 60 

Bortezomib = 30 

No therapy = 30 





Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
AutoSCT

Induction Preemptive



Landmark analyses for PFS in remission after ASCT 
(MCL Younger) or end of induction (MCL Elderly).

P <0.0001 HR 3,26 (95%CI 2,3-4,61) p= 0.0148 HR 1.55 (95%CI 1.1.-2.2)

Cox regression: independent of MIPI, trial and treatment arm



Preemptive treatment with Rituximab of 

molecular relapse in MCL

Ladetto M et al Biol Blood and Marrow Transpl. 2006 

Andersen, N. S. et al. J Clin Oncol. 2009

respectively. T wo subsequent M-rels occurred at 39

and 52 months from the end of treatment. All M-rels

were confirmed to be related to the original tumor

clone by direct sequencing of the t(11;14) transloca-

tion or IgH rearrangement.

All 4 M-rels responded to rituximab treatment as

demonstrated by a reversion to MR in the 4 patients

after 4 or 6 rituximab courses (Figure 1). T his status

has been maintained in 3 patients at 5, 6, and 18

months, whereas patients MCL-57 developed a sec-

ond M-rel 24 months later. Of note, the second re-

lapse was responsive to rituximab and PCR negativity

was achieved and has been maintained at 24 months

from the final rituximab infusion. From a clinical

viewpoint at the final follow-up visit, patients showed

no sign of active lymphoma at 11, 12, 16, and 24

months from reinduction of M-rel (when considering

a second reinduction for patient MCL-57).

Molecular Follow-up by Quantitative

Real-Time PCR

Figure 2 shows the results of quantitative moni-

toring of clonal cells at the time of M-rel and after

Figure 1. Molecular monitoring of patients with MCL and time points of rituximab delivery. T he R-H DS program has been described

elsewhere [11]. Rituximab was delivered at the dosage of 375 mg/m2.

Figure 2. Quantitative monitoring of MRD at M-rel and after rituximab treatment. Both M-rels of patient MCL-57 were studied. *During

hissecond M-rel, thispatient received only 4 rituximab courses, 2 before the first post-treatment time point and 2 before the second time point.

Treatment of Molecular Relapse in MCL 1273







MCL to be treated
First line

Young 
Patients

Fit for ASCT

Ederly patients
or

Unfit for ASCT
Young patients
Very high risk

Treatment
Choice



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

+/-
AlloSCT

Maintenance



Fenske T S et al. JCO 2014;32:273-281
©2014 by American Society of Clinical Oncology

Early= 1st CR/PR

<3 Lines

Late= all others

RIC Allo SCT in MCL



NRM Following Reduced Intensity Allogeneic 

Stem Cell Transplantation and Autologous 

Stem Cell Transplantation 

Fenske T S et al. JCO 2014;32:273-281

©2014 by American Society of Clinical Oncology

1 year NRM 25%



 PR pre ASCT?

 Blastoid variant?

 17p/p53, P16, NOTCH ?

 High MIPI?

 MRD + Pet + after induction?

Possible role for an early Allo SCT?

Geisler CH, et al. Blood. 2010;115:1530-1533.



Treatment strategy in MCL 

First line/young (<65y/Fit)

=>  lymphoma remission

maintenance

Auto SCT

Rituximab

R+high dose ARAC

RCHOP/RDHAP 

RBAC, R-DHAP

HyperCVAD ?

Risk Factors for Allo ?

GA-101 ?
Ibrutinib ?
Other ?



R-DHAP GA-BEAM

GA MAINTENANCE
every 2 months during 3 years

And Premptive treatment

GA-DHAP GA-DHAP GADHAP GA-DHAP

If < VGPR

Scan
MRD monitoring BM and PB
FDG-PET (option)

W1 W4 W7 W10
Scan 
MRD monitoring (PB) 
MRD monitoring (BM)
FDG-PET (option): M2 and 12

If > VGPR

GA-CHOP

Scan
MRD BM and PB
FDG-PET (option)

LYMA 101Lyma 101 trial (France)



Study Therapy PART  I: Chemo-free Ibrutinib + Rituximab

R-I 2 cycles 2 cycles

=CR

=PR

/SD#

=PD

=CR

=PR

=SD#

/PD

Part 2

Part 2

2 cycles

=CR

=PR

=SD#

/PD

Part 2

Part 2

2 cycles

Part 2

Part 2

Cycles continue up  

to 12 cycles until  

no more PR or  

best response (As  

long as patient has  

PR from last  

restaging. R-I  

continues

• Oral ibrutinib at 560 mg daily, each cycle is 28 days

• 4 weekly loading doses IV rituximab at 375 mg/m² in Cycle 1, then 1 dose/cycle in  

Cycles3-12

• Restage every 2 cycles

• Any time CR  in PART I, will enter PARTII

• Up to 12 months to reach bestresponse.

Oral Presentation ASH  2016Wang



BestResponse: IR by chemo-free alone in PART  I 

before chemo consolidation
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Oral Presentation ASH 2016 Wang

CR:  73% (still rising)

PR: 27% (16/17 are still in Part I)



Trial Design: TRIANGLE (EMCL)

13.01.2014  Dr. Eva Hoster, University Hospital Munich, on 

behalf of the European MCL Network

Observation
R-CHOP/ 

R-DHAP x 6
ASCT   

2 yrs I-maintenance

2 yrs I-maintenance

R R-CHOP/ 

R-DHAP x 6 + I

R-CHOP/

R-DHAP x 6 + I   

ASCT      Observation

Observation

A:

A + I:

I:

+ RITUXIMAB 

Bras A+I et I, faisabilité du I-R-DHAP ? BIBLOS …



MCL to be treated
First line

Young 
Patients

Fit for ASCT

Ederly patients
or

Unfit for ASCT
Young patients
Very high risk

Treatment
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Treatment strategy in MCL 

First line/Ederly (>65y/Not Frail)

=>  lymphoma remission

maintenance

maintenanceInduction



European MCL network studies

patients >60 years

4 x R-CHOP

PR, CR

IFN-α maintenance
(3 x 3 M IU/week)

or Peg-IFN
(1mg/kg week)

4 x R-CHOP

PR, CR

3 x R-FC

Rituximab
maintenance
(all 2 months)

3 x R-FC

Kluin-Nelemans, NEJM 2012



Kluin-Nelemans HC et al. NEJM 2012;367:520-31

ORR

(%)

CR

(%)

R-CHOP 86 34

R-FC 78 40

R-CHOP vs R-FC in 

elderly patients with MCL

Cause of death R-FC          R-CHOP

Died in CR/PR            10%            4%
Infections 7%            4%
Second cancer 3%            1%

P=0.06 P=0.10



MRD response after induction

R-CHOP R-FC R-CHOP

Elderly Younger

MRD- MRD+

R-CHOP/
R-DHAP

48

80

34

68

52

20

66

32

0%

20%

40%

60%

80%

100%

RR         86%

CR         34%

78% 90%

25%

94%

38%40%



Update April 7, 2013,  European MCL Network, V1.0, 23.05.2013

MCL Elderly: Overall survival ITT



Update April 7, 2013,  European MCL Network, V1.0, 23.05.2013

MCL Elderly: RD R vs. IFN - PP

Hazard Ratio 0.54

p adjusted for interim analyses



MCL Elderly:

R-CHOP => maintenance

Progression-free survival

p=0.055 for interaction of induction and maintenance

Kluin-Nelemans, NEJM 2012

Overall survival



Clinical Results: Maintenance, OS

R-CHOP and R-FC

R-CHOP R-FC



Treatment strategy in MCL 

First line/Ederly (>65y/Not Frail)

=>  lymphoma remission

maintenance

RituximabR-CHOP

Other chemotherapies ?



Bendamustine-Rituximab (B-R) vs R-CHOP

Bendamustine-Rituximab

CHOP-Rituximab

In previously untreated patients:

Follicular

Waldenströms

Marginal zone

Small lymphocytic

Mantle cell

R

StiL NHL 1-2003

Bendamustine 90 mg/m2 day 1+2 + R day 1, max 6 cycles, q 4 wks. 

CHOP-R,  max 6 cycles, q 3 wks.

Rummel MJ et al. Lancet Oncology 2013



Rummel MJ et al. Lancet 2013;381:1203-10

Bendamustine-Rituximab (B-R) vs.R- CHOP



Overall survival (58.6 months median 

follow-up)
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Months since registration

OS (randomized pts)

Hazard ratio, 1.51 (95% CI 0.70 – 3.25)

p = 0.2974

months events

(median) (n)

Observation n.y.r. 11

R maint. n.y.r. 15

N = 122

Pts at risk

Observ 62                   58                    57                    52                    43                    21              8

R maint 60                   59                    53                    44                    38                    23              5



StiL NHL 7-2008               Kluin-Nelemans et al

n = 122 (of 168) n = 184 (of 280)

Rate of randomized patients 73 % 66 %

B-R B-R CHOP-R CHOP-R

+ R + INF + R

Remission duration

median (months) since randomization 57 68 23 n.y.r

rate at 72 months (estimated) 49%  40% 12% 50%

OS

median (months) since randomization n.y.r. n.y.r. 64 n.y.r.

rate at 72 months (estimated) 70% 66% 50% 71%

Cross study comparison



Rituximab, Bendamustine, Cytarabine ( )

ORR

(%)

CR

(%)

Untreated 100 95

R/R 80 70

Median F/U (17-49)

Previously untreated (n=20)

Months
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Relapsed/Refractory (n=20)

Updated (june 2013) from Visco et al, JCO 2013



No difference in OS.
VR-CAP was more effective than R-CHOP in patients with 
newly diagnosed MCL but at the cost of increased hemo-

toxicity.

Robak T et al, NEJM 2015

ORR

(%)

CR

(%)

R-CHOP 89 42

VR-CAP 92 53

Bortezomib as induction therapy for 

elderly/unfit for ASCT patients



Treatment strategy in MCL 

First line/Ederly (>65y/Not Frail)

=>  lymphoma remission

maintenance

Rituximab

RCHOP/DHA
Bendamustine combination

Chemo-free ? Chemo-free ?



Lenalidomide Rituximab

First line/Ederly (>65y/Unfit for chemotherapy)

Ruan J et al. NEJM 2016 





Treatment strategy in MCL 

First line/Ederly (>65y/Not Frail)

=>  lymphoma remission

maintenance

Rituximab

R Chemo
RCHOP; R Bendamustine
RBAC, RCHOP/ARAC,VRCAP

Chemo-free ?
Ibru ?len ? ABT199 ?

Chemo-free ?



European MCL network studies

patients >60 years

MCL R2 elderly

4 x R-CHOP

PR, CR

4 x R-CHOP

PR, CR

4 x R-CHOP/DHAP

Rituximab
maintenance
(all 2 months)

2 x R-CHOP/DHAP

Rituximab
Lenalidomide
maintenance
(all 2 months)



ENRICH – NCRI multicentre Randomised 

open label phase III trial of Rituximab & 

Ibrutinib vs Rituximab & CHemotherapy in 

Elderly mantle cell lymphoma 

IR/R
Intervention

R-CHEMO/R
Standard care

Ibrutinib daily 

+ Rituximab 
(every 21 days) 

for 8 cycles

R-CHEMO

(every 21 days) 

for 6-8 cycles

Rituximab

(every 56 days) 

for 2 years

Ibrutinib daily 

+ Rituximab 
(every 56 days) 

for 2 years

Ibrutinib to 

continue until 

disease 

progression

Follow-up 

until disease 

progression

R

CI S Rule



Frontline therapy 
MCL; age > 65 

years

R

A

N

D

O

M

I

Z

E

Bendamustine (90 mg/m2 IV Days 1-2) 
Rituximab (375 mg/m2 Day 1)

Oral placebo (starting on Cycle 1, Day 1) 
until PD or unacceptable toxicity

Bendamustine (90 mg/m2 IV Days 1-2) 
Rituximab (375 mg/m2 Day 1)

Oral ibrutinib 560 mg (starting on Cycle 1, Day 1) 
until PD or unacceptable toxicity

1:1

N=520

MCL3002 - study design ( SHINE study)

Phase 3, randomized, double-blind, placebo-controlled study

CR/PR
Rituximab 375 mg/m2 

every 2 months 
2 years





New Drugs

• Good efficacy+++

• Determine molecular parameters of responses

• No cure

• Best use in combination with or without 
chemotherapy ?

• Sequential increase OS (no cross resistance)

• Best strategy : first line (cure) relapse (Combo +/-
Auto or allo)

• Maintenance ? Preemptive ?



Study Generation 2018

< 65 years > 60 years

MCL elderly R2:

R-CHOP vs R-CHOP/Ara-C

=> Rituximab M

+/-Lenalidomide

Rev-Ritux

R-BAC=>R

MCL younger:

R-CHOP/DHAP =>ASCT

R-DHAP/OX=>ASCT

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

R-CHOP/DHAP + I => I

GA101/Ibru/Venetoclax

MCL elderly I:

BR +/- Ibrutinib

=> Rituximab M

+/- Ibrutinib

R-BAC=>R

> 65 years



Aknowledgement

• LYSA (G Salles, H Tilly, Th Lamy, C Gisselbrecht, B Coiffier)

• LYSARC (G Salles, B Coiffier, P Deschaseaux)

• LYSA path (F Berger, N Brousse)

• LYSA Biology (MH Delfau, EA MacIntyre)

• MCL LYSA subcommitte (S Legouill, V Ribrag)

• EMCL (M Dreyling, E Hoster, M Unternhalt, H Kluis Nuelemans, C 

Geisler, U Vitoto, M Ladetto, C Visco, C Pott, W Klapper)

• EBMT (A Sureda, S Robinson, S Dietrich, P Dreger)


