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Topics 
 Mantle cell lymphoma is about 40 years old – is that old or new?

 Old ideas are new

- Bendamustine based therapy – tough to beat

- Auto transplant may not be needed in first remission

- Maintenance rituximab makes a difference

 New ideas are old

- Watch and wait for asymptomatic patients accepted

- “chemotherapy-free” regimens may be better for some (? many) patients

- BTK inhibitors are aging fairly well

- Accumulating data and followup on CAR-T and bispecific antibodies



Mantle cell lymphoma: basic features

Clinical Features
• M:F ratio 4:1, median age 64

• Advanced stage

• Leukemic phase up to 30%

• Extranodal sites common

• GI tract 80% (polyps) 

• Variable clinical course 

(indolent to aggressive)

Fisher RI, et al. Hematology. 2004;221-236.
.



Lymphoma Classification 1974-1982 

Kiel (1974)   MCL = “Centrocytic lymphoma” (Lennert)

1982

Cancer, 1982



Early descriptions of MCL (“mantle zone”)

Dennis Weisenburger
(“Mantle zone lymphoma”)

1982

Steven Swerdlow
(“Centrocytic lymphoma”)

1983

Stefano Pileri
(Mantle cell vs Marginal zone)

1985



Better classification of MCL 

Elaine Jaffe
(Blastoid variant)

1987

Francesc Bosch
(Cyclin D1 overexpression specificity)

1994

Michael Williams
(11;14 translocation in MCL)

1990



Lymphoma Classification 1994
Revised European-American Lymphoma (REAL) Classification of 

Lymphoid Neoplasms
Morphology, immunophenotype, genetics, and clinical features

Harris NL, et al, Blood 1994

B-cell neoplasms in the R.E.A.L./WHO Classification
Precursor B-cell neoplasm 

Precursor B-lymphoblastic leukemia/lymphoma (B-ALL/LBL) 
Mature (peripheral) B-cell neoplasms 
B-cell chronic lymphocytic leukemia /small lymphocytic lymphoma 
B-cell prolymphocytic leukemia 
Lymphoplasmacytic lymphoma 
Splenic marginal zone B-cell lymphoma (+/— villous lymphocytes) 
Hairy-cell leukemia 
Plasma cell myeloma /plasmacytoma
Extranodal marginal zone B-cell lymphoma of MALT type 
Mantle-cell lymphoma
Follicular lymphoma 
Nodal marginal zone B-cell lymphoma (+/ - monocytoid B cells) 
Diffuse large B-cell lymphoma 
Burkitt lymphoma 



Lymphoma Classification 2022
Mantle cell lymphoma subtypes

WHO 5th edition
International Consensus Classification

In situ mantle cell neoplasm 
Mantle cell lymphoma

Leukaemic non-nodal mantle cell lymphoma

Alaggio et al, Leukemia 2022
Campo et al, Blood 2022



MCL Pathogenesis

Dreyling. Haematol Malig. 2017;28(suppl 4):IV62



MCL: Risk factors

Hoster. Blood. 2008;111:558-565.

• Risk factors are heterogeneous within a patient and between patients

• MCL is biologically heterogeneous, and risk stratification incorporates multiple biologic factors

Low Risk
• Low Ki-67 (≤10%)

• SOX-11 negative

• IGHV hypermutated

• Stable karyotype

High Risk
• Blastic/blastoic/pleomorphic

• High Ki-67 (>30%)

• Complex karyotype

• TP53 alterations

Indolent 
MCL

Classic 
MCL

Blastic 
MCL



“Real world” MCL overall survival has improved to > 5 years
(and longer in “study populations”)

Martin, Cohen et al, JCO 2022



Mantle cell lymphoma:
Old ideas are new



Bendamustine + Rituximab-based therapy is tough to beat 

Rummel et al, Lancet 2013

PFS with B-R vs R-CHOP



E1411 
Schema
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BR x 6

BVR x 6

Lenalidomide
+ Rituximab

BR x 6

Rituximab

Rituximab

Lenalidomide
+ RituximabBVR x 6

V = bortezomib

Induction:
BR = bendamustine 90 mg/m2/d days 1, 2 + rituximab 375 mg/m2 day 1, every 28 days x 6
BVR = BR + bortezomib 1.3 mg/m2 days 1, 4, 8, 11 (later amended to 1.6 mg/m2 days 1, 8), IV or SQ
Consolidation:

Rituximab 375 mg/m2 every 8 weeks x 12  doses ± Lenalidomide 15 mg/d 21/28 days x 
24 cycles

If no PD

Smith et al, ASH 2022



E1411: PFS by induction arm

 PFS by INDUCTION ARM 

 (PREVIOUSLY REPORTED ASCO 2021)
BVR

BR

BR BVR
# of patients 181 180

2 year PFS %
(95% CI)

74.8%
(68.6-81.6)

79.7%
(73.9-85.9)

Median PFS
(years)

5.4 5.9

Hazard Ratio 0.83
(0.60 -1.15)

MRD < 10 -4 92% 91%

373 patients (187 BR; 186 BVR) enrolled 2012–2016
6 protocol ineligible in each arm

Smith et al, ASH 2022



LR

R

BR/BVR + R BR/BVR + 
LR

2 year PFS
(95% CI)

78%
(70-84%)

86%
(79-91%)

p = NS

Complete Response 87% 84%

P = NS

E1411: PFS by consolidation arm

Smith et al, ASH 2022



BR + R BVR + R BR + LR BVR + LR

2 year PFS %
(95% CI)

78%
(66-86)

78%
(66-86)

80%
(68-88)

91
(81-96)

Median PFS (yrs)
(95% CI)

5.5
(4.8-6.0)

6.9
(4.0-NR)

7.3
(3.9-NR)

6.9
(5.5-8.0)

BR+LR

BVR+LR

BR+R

BVR+R

E1411: PFS by overall treatment

Smith et al, ASH 2022



Autotransplant in first remission improves PFS

Dreyling et al, Blood 2005

PFS OS



R-CHOP/AutoSCT vs R-CHOP/R-DHAP/AutoSCT

Hermine et al, JCO 2022



R-CHOP/AutoSCT vs R-CHOP/R-DHAP/AutoSCT

Hermine et al, JCO 2022



“Real world” data on 1274 MCL pts < 65yo SCT vs no SCT 

Martin et al, ASCO 2021



What’s old is new 

Martin et al, Ann Oncol 2008



Triangle study: Induction/Auto vs Induction/Ibrutinib
vs Induction/Ibrutinib/Auto 

Dreyling et al, ASH 2022



Triangle study: Induction/Auto vs Induction/Ibrutinib
vs Induction/Ibrutinib/Auto 

Dreyling et al, ASH 2022



Triangle study: Induction/Auto vs Induction/Ibrutinib
vs Induction/Ibrutinib/Auto 

Dreyling et al, ASH 2022



Triangle study: Induction/Auto vs Induction/Ibrutinib
vs Induction/Ibrutinib/Auto 

Dreyling et al, ASH 2022



Triangle study: Induction/Auto vs Induction/Ibrutinib
vs Induction/Ibrutinib/Auto 

Dreyling et al, ASH 2022



Triangle study: Induction/Auto vs Induction/Ibrutinib
vs Induction/Ibrutinib/Auto 

Dreyling et al, ASH 2022



E4151: Randomized trial of SCT/R vs R in 
MRD neg CR MCL patientsP

R
E
R
E
G
I
S
T
R
A
T
I
O
N

ARM A
Auto-HCT 
+ 
Rituximab

Clonal Marker 
Present?

YES

NO

Post-induction
Restaging (CR, PR, 
SD/PD)
● Submit blood to 
Adaptive for MRD 
assessment (MRD 
pos or MRD neg)

MRD neg CR**

R
A
N
D
O
M
I
Z
A
T
I
O
N

Submit tumor 
tissue to Adaptive 
Biotechnologies for
clonal marker 
testing

ARM B
Rituximab

Arm C
Auto-HCT + 
Rituximab

MRD neg PR
MRD indeterminate
MRD pos CR or PR



Maintenance rituximab makes a difference  

Kluin-Nelemans et al, NEJM 2012
LeGouill et al, NEJM 2017



Mantle cell lymphoma:
New ideas are old



Watch and wait is a reasonable approach in MCL 

Martin et al, JCO 2009



1-Martin JCO 2009, 7-Eve JCO 2009, 8-Budde JCO 2010, 2-Abrahamsson Blood 2014, 3-Abrisqueta ASH abstract 2015, 4-Cohen ASH abstract 2015, 
5-Orchard Blood 2003, 6-Ondrejka Haematologica 2011  

Who can watch and wait in MCL?

Not blastoid morphology1

Normal LDH2

Ki67 <30%3

No B symptoms4

Mutated IGHV5

Non-nodal6
MIPI is NOT a defining 
characteristic



Outcomes of deferred therapy (retrospective)

Series Number of Deferred 
Patients (%)

Median time to treatment 
(Range) 

Median OS
(Deferred Pts)

Median OS
(Immediate Pts)

Martin 2009 
(Cornell)

31 / 97 (32) 12 months (4-128) Not Reached 
(4.6 years)

5.3 years

Abrisqueta 2015 
(B.C.)

74 / 439 (17) 35.5 months (5-79) 5.5 years 4.2 years

Cohen 2016 (NCDB) 492 / 8029 (6) 4 months (3-38)* 6.6 years -

Kumar 2015 
(MSKCC)

91 / 404 (23) 23 months 10.6 years 9.4 years

Calzada 2016
(Multicenter)

72 / 395 (18) 7.8 months (3-121)* 11.8 years 11.6 years



Chemotherapy is not necessary in MCL 

Ruan et al, NEJM 2015



Ibrutinib plus rituximab in frontline setting

Wang, ASH 2018, Jain et al. ICML 2019, Gine ASH 2019

Response All patients

Part A week 16* N (%)
Part A Best response

ORR 50 (100)
CR 46 (92)
PR 4 (8)

Part B Best response**
ORR 48 (96)
CR 47 (94)
PR 1 (2)

WINDOW-1 (<65y)

I+R x up to 12 cycles followed 
by R-hyperCVAD

MDACC (>65y)

ORR 100%, CR 60%
57% required dose reduction
20/50 stopped study tx (15 for 
a.fib)

2-years of treatment for MRD- cases
ORR 83%, CR 77%, MRD- 74%
57% required dose reduction

IMCL-15 (indolent)



Chemotherapy is ineffective in MCL patients with p53 
mutations 

Eskelund et al, Blood 2017

OS PFS



TP53 was not associated with prognosis in studies with 
novel agents in relapsed/refractory MCL

Jerkman et al. ASH 2016
Martin et al. ASH 2016

PFS by TP53

Ibrutinib-lenalidomide-rituximab Ibrutinib-palbociclib



BTK inhibitors are an essential option for MCL patients  

Wang et al, NEJM 2013
Wang et al, Lancet 2018
Song et al, Blood 2022



CAR-T cell therapy can be valuable 

Wang et al, NEJM 2020



Key questions for the future

 Rational selection of therapy (beyond age/fitness)

 Chemotherapy vs novel combinations as initial therapy?

 Does autoSCT improve OS? 

 What are best therapies for patients with p53 mutations?

 Role of novel BTKi (pirtobrutinib, BTK degraders) and the best ways to overcome BTK 
resistance

 Can we improve efficacy and tolerability of CAR-T

 Role of bispecific antibodies and other novel agents

 When should we perform alloSCT?

 Can we cure MCL and if so, how will we know we have done it?
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