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Lenalidomide nel linfoma mantellare 

Gli studi clinici



Mantle cell lymphoma (MCL)

• About 6% of non Hodgkin’s lymphomas
• Predominantly elderly (>60), male patients
• Advanced Ann Arbor stage
• Extranodal involvement (bone marrow, 

gastrointestinal tract, liver, spleen)



The optimal strategy of MCL 

=>  lymphoma remission

Immunochemotherapy !
Ara-C including

mantenimento

A SCT

Induction consolidation Relapse

=>  MRD elimination



MCL: new options

Signaling pathway inhibition

§ Immunomodulators: lenalidomide

§ Proteasome inhibitors: bortezomib

§ mTOR inhibitors: everolimus, temsirolimus

§ HDACs inhibitors: Abexinostat

§ BCR inhibitors (BTKI: PCI-32765)

§ Inhibitors of Syk in B-cell signaling pathway: tamatinib

§ PI3K inhibitors: CAL-101 

§ Pro-apoptotic ABT-199 Bcl-2 family; AT-101 Bcl-2 family

Bortezomib
Lenalidomide BTKI Ibrutinib

Temsirolimus



R/R MCL
Single agent



Lenalidomide has been evaluated in patients with relapsed or 
refractory (R/R) mantle cell lymphoma (MCL) in 

Phase II studies and a retrospective analysis as a single agent

Phase II and Phase I/II studies in combination with other agents
(e.g., rituximab, dexamethasone, bortezomib, and thalidomide). 



49 patients (15 MCL)

25 mg daily on Days 1-21 of 
each 28-day treatment cycle 

ORR 53%  
CR 13%
PR 40%

DoR 6.2 mo



217 pts (57 MCL)

ORR 42%  
CR 21%
PR 21%







134 patients

ORR 28%  
CR 7.5%
PR 20% 

DoR 29.2 mo

16.6 months
4.0 months

19.0 months

25 mg daily on Days 1-21 of 
each 28-day treatment cycle 







ORR 40% vs. 11%; P<.001; CR/CRu 5% vs. 0%; P =.04 









Witzig et al. Ann Oncol 2015



R/R MCL
Combination therapy



MCL: Len-Dex
Characteristic, n (%) N = 33

Males 21 (64)

Histology: Classic
: Blastoid

30 (91)
3 (9)

Median age, years (range) 68 (21–80)

Median number of prior therapies, n (range) 3 (1–7)

Lines of prior therapy:
2
3
> 3

10 (30)
10 (30)
13 (39)

Prior autologous SCT 12 (36)

Prior bortezomib 8 (24)

Response to last therapy
CR
PR
SD
NR/PD

12 (36)
9 (27)
2 (6)

10 (30)
NR, no response; PD, progressive disease. Zaja et al Haemaologica 2012



CR
n = 8
(24%)

PR
n = 9
(27%)

SD
n = 1
(3%)       

NR/PD
n = 15
(45%)

ORR: 52% 

15 patients (45.5%) interrupted therapeutic program

Zaja et al Haematologica 2012

Response to Lenalidomide plus 
Dexamethasone after Therapy Completion



PFS and OS Following Lenalidomide 
plus Dexamethasone in Patients with 

Relapsed/Refractory MCL (N = 33)

Median follow-up: 16 months
Median OS: 20 months

Median DoR: 18 months

Median follow-up: 16 months
Median PFS: 12 months
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Zaja et al  Haematologica 2012 



Lenalidomide with Rituximab in R/R MCL: 
phase1/2 study

Wang et al, Lancet Oncology 2012

• Phase I
− Lenalidomide:

10–25 mg on days 1–21 of every 28-day cycle
− Rituximab

375 mg/m2 once weekly for 4 weeks during cycle 1
• Phase II

− Rituximab and lenalidomide at the maximum tolerated dose
• Treatment continued until progression or major adverse event

• Lenalidomide dosage levels: 10 mg (n = 3)
15 mg (n = 3)
20 mg (n = 6)
25 mg (n = 2)

• 2 patients experienced a DLT (in cycle 1) at 25 mg dosage level:
1. Grade 3 hypercalcemia, hyperuricemia, and elevation of creatinine
2. Grade 4 non-neutropenic fever, hypotension, and sepsis

The MTD of lenalidomide was 20 mg daily on days 1–21 of every 28-day cycle



Lenalidomide with Rituximab in R/R MCL: phase 2

Wang et al, Lancet Oncology 2012

Response N* 44 (%)

Overall response 25 (57)

Complete response 16 (36)

Partial response 9 (20)

Stable disease 10 (23)

Progressive disease 9 (20)
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were men (table 1). The median age was 66 years 
(range 46–85) and the median time from diagnosis was 
27 months (3–95). The median number of previous lines 
of treatment was two (range one to four). For 18 of 
44 patients with assessment of the Ki-67 index at study 
entry, the median value was 28% (range 5–80%). 
Although we aimed to measure Ki-67 expression for all 
patients, we were not able to obtain specimens for all 
cases or in some cases there was not enough tissue for 
diagnostic or prognostic analyses. All patients in phase 2 
had received previous rituximab-containing treatments. 
12 patients had received previous bortezomib therapy, 
nine of whom were refractory to bortezomib.

379 cycles of study treatment were delivered to the 
44 patients in phase 2, and the median dose applied was 
15 mg (range 5–20 mg). Common (≥10 events) grade 1–2 
haematological adverse events included lymphopenia, 
neutropenia, leucopenia, anaemia, thrombocytopenia, and 
febrile neutropenia (table 3; appendix). Grade 3–4 haem-
atological adverse events were neutropenia, lympho penia, 
leucopenia, anaemia, thrombocytopenia, and febrile neu-
tropenia. Common grade 1–2 non-haematological adverse 
events (experienced by >50% of patients) were fatigue, 
constipation, neuropathy, hyper glycaemia, and diarrhoea. 
Grade 3–4 non-haematological events were fatigue, 
neuropathy, cough, ataxia, abdominal pain, limb pain, 
pleural eff usion, non-neutropenic infection, rash, myalgia, 
hyperuricaemia, hypercalcaemia, hypophos phataemia, 
hyperglycaemia, hyperkalaemia, facial oedema, and throm-
bosis or thrombo  embolism. Infusion-related reactions to 
rituximab developed in seven patients and occurred mainly 
during the fi rst administration of rituximab.

23 of 44 patients (52%) in phase 2 needed at least one 
dose reduction or interruption because of adverse events. 
These were due to neutropenia in 23 patients (52%), and 
thrombocytopenia in four patients (9%). Neutropenia 
coexisted with thrombocytopenia in fi ve patients. Patients 
received a median of two cycles (range one to 26 cycles) 
at the MTD. 

All 44 patients in phase 2 were assessed for response to 
treatment: 36% achieved a CR, 20% a PR, 23% had stable 
disease, and 20% had progressive disease (table 4). Nine 
of the 25 patients who achieved an OR (PR or CR) had 
treatment breaks longer than 1 week (median 2 weeks, 
range 1–5 weeks), and all nine remained in remission 
during the breaks. 

The median follow-up was 23·1 months (range 
15·6–54·2 months) and the median time to fi rst 
response was 2 months (range 2–8 months; table 4). 
Only one of 44 patients had a CR after six cycles of 
treatment. The median response duration for the 
25 patients with an OR was 18·9 months (95% CI 17·0 
months to not reached [NR]), the median PFS was 
11·1 months (95% CI 8·3 to 24·9 months), and the 
median OS was 24·3 months (19·8 months to NR; 

Phase 2 (n=44)*

Complete response 16 (36%)

Partial response 9 (20%)

Overall response 25 (57%)

Stable disease 10 (23%)

Progressive disease 9 (20%)

Response duration (months) 18·9 (17·0–NR)

Progression-free survival (months) 11·1 (8·3–24·9)

Overall survival (months) 24·3 (19·8–NR)

Time to fi rst response (months) 2 (2–8)

Time to best response (months) 2 (2–12)

Follow-up time (months) 23·1 (15·6–54·2)

Data are number (%) or median (range). NR=not reached. *Includes six patients 
from phase 1 who were treated with 20 mg lenalidomide. 

Table 4: Response rates at the maximum tolerated dose in phase 2 

Figure: Response duration, progression-free survival, and overall survival
(A) Response duration for 25 patients who achieved an overall response, 
(B) progression-free survival, and (C) overall survival of 44 patients enrolled 
in phase 2. 
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Bendamustine, Lenalidomide and Rituximab (R2-B) 
combination as a second-line therapy for first 

relapsed-refractory MCL: a phase II study

PRINCIPAL INVESTIGATOR
Francesco Zaja, Udine
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MINIMAL RESIDUAL DISEASE EVALUATION

Ladetto Marco, Torino
BIOMETRY
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R2B: TRIAL DESIGN

Induction phase

R2-B x 2 cycles

R2-B x 2 cycles

Consolidation phase

R2 x 2 cycles

Maintenance phase

Lenalidomide x 18 months

CR, PR, SD

CR, PR

CR, PR

Baseline

Month 4

Month 6

Month 24

Benda 70 mg/mq x 2
Lena 10 mg day 1 to 14

Lena 15 mg day 1 to 21

Lena 15 mg day 1 to 21



R2B: patients characteristics at study enrollment (2)

Patients 42

Median age, years (range) 70 (45-86)
Male/Female 31/11 (74%)

Blastoid variant 1 (2%)
Ki-67 (19 patients)     ≤ 10%
(in the original biopsy)                > 10% ≤ 30%         

> 30%

2 (10%)
6 (32%)
11 (58%)

B symptoms 6 (14%)

WHO PS:             0-1
2

40 (95%)
2 (5%)

Ann Arbor stage:  I-II
III
IV

3 (7%)
7 (17%)

32 (76%)
Bone marrow involvement 18 (43%)

MIPI:                   low
intermediate                                 
high

18 (43%)
11 (26%)
13 (31%)



R2B: patients characteristics (2)

Previous 1^ tx:
R-CHOP (like) + R-VNCOP

R-CVP

R-ARA-C based therapy

R-FC

Autologous-SCT (front line)

27 (64%)

2 (5%)

11 (26%)

2 (5%)

10 (24%)

Response to first 
line therapy

Patients

CR 30 (71%)

PR 8 (19%)

ORR 38(90%

SD 2 (5%)

PD 2 (5%)

Response duration
to first line therapy

Patients
(not known 1 

case)

Primary refractory 4 (10%)

< 12 months 11 (26%)

> 12 < 24 months 12 (29%)

> 24 months 14 (33%)

Median duration of response of the first line therapy: 19 months (range: 1.6-85 months)



R2B: progression free survival
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Median follow up: 20 months (10-27 months)
• 19 events (progression or death)
• 12 months calculated PFS: 66%
• 24 months calculated PFS: 51%



R2B: overall survival
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Median follow up: 20 months (10-27 months)
• 13 events (death)
• 12 months calculated OS: 83%
• 24 months calculated OS: 66%
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Conclusions
• Relapsed disease is a challenging task that

requires an individualized approach
• No standard therapy
• A list of biologic agents that target tumor

cells and microenvironment
• Combination of these drugs seems feasible
• Promising results in first line treatment
• Hoping for chemo-free


