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Oncology Institute of Southern Switzerland, Ghielmini and Zucca, Blood 2009

Cause-specific survival of the main 
B-cell lymphoma subtypes

Significant improvement in OS in the last 10 years:
1) introduction of dose-intensive strategies upfront in younger patients
2) availability of novel agents in older patients or in the r/r setting.

1980-2006



Regimens not including ASCT R-HyperCVAD+MTX-Ara-C

Romaguera J et al , BJH 2010
<65 , 65 pts: 8-year TTF 46%
>65 , 32 pts: 8-year TTF 16%
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Rituximab

Modified HDS with rituximab (R-HDS)
given prior to PBC collections for MCL 

Gianni AM et al Blood 2003



 

Quantity and quality of PBPC harvests after CT 

and AraC + Rituximab

Gianni AM et al Blood 2003



Update of 83 MCL Patients Treated with R-HDS 
(Median follow-up 44 months, range 3-96 months)

PFS at 2 yrs 84.4%;  at 5yrs 66.3%

ORR= 100%  CR= 94%  PR= 6%

OS at 5 yrs 73%
Courtesy of Sergio Cortelazzo



Geisler et al, Blood. 2008

NORDIC MCL 
PROTOCOL #

MCL1  (1996-2000)
(-CHOPÞASCT)

MCL2 
(2000-2006)

Number of 
cases included 41 160

ORR pre-
transplant 76% 96%

CR/CRu pre-
transplant 27% 54%

No Ara-C

Nordic Lymphoma Study Group
MCL1 vs MCL2

R-Ara-C



Nordic Group: Survival of MCL 2
by MIPI (N = 158)

Low: 80 (51%), censored = 72
Int: 41 (26%), censored = 32
High: 37 (23%), censored = 16
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PR, CR

Cyclo 120mg/kg
+ TBI 12 Gray

PBSCT

PR, CR

R-CHOP/R-DHAP
alternating

stem cell mobilization
after course 6

PBSCT

TBI 10 Gray
Ara-C 4x1.5 g/m2
Melphalan 140 mg/m2

4 x R-CHOP

2 x R-CHOP

DexaBEAM
(stem cell mobilization)

Intensive schemes including ASCT
MCL Network younger Trial

Hermine O, et al. Lancet Oncology 2013. 



p=0.0382 

Hazard Ratio 
0.68

Hermine O, et al. Lancet Oncology 2013. 

Intensive schemes including ASCT
MCL Network younger Trial

PFS



ARM 24 36 48
R-DHAP 88% 83% 80%
R-CHOP 83% 76% 74%

OS

Intensive schemes including ASCT
MCL Network younger Trial

Hermine O, et al. Lancet Oncology 2013. 



MRD Landmark analyses for PFS in remission
After R-CHOP/R-DHAP/ASCT younger

Cox regression: independent of MIPI, trial and treatment arm

Pos
Pos

Achievement and preservation of MRD response  is a strong independent predictor  
of prognosis in MCL and  correlates significantly with long-term survival

Pott et al., ASH 2014; abstract 147 (oral presentation)



• Multicenter, prospective randomized  phase II study

• RA

• Primary end point : PFS

Untreated pts ≥ 18-60 yrs  
with MCL  treated with  

mega R-CHOP + MTX/ Ara-
C, CBV –ASCT

(151 pts)

BC
1.3mg2 d.1,4,8,11, q 21 

days for 4 cycles
(n = 50)

Bortezomib maintenance (BM) versus Consolidation (BC) after 
induction therapy and ASCT in younger MCL: CALGB (Alliance 50403)

Kaplan D et al   ASH 2015 oral session abs 337  

BM
1.6 mg/m2 d 1,8,15,22. 

Alternate months for 18 
(n = 52)

Random
102

BM (52) BM (52) BC (50) BC (50) Tot (102)

Transplant Pre % Post % Pre % Post % Pre % Post %

CR+PR 63.5 82.7 52.0 82.0 57.8 81.4

50403 59909 P value

5 yrs PFS 64 % 52 % 0.0026

BM BC

6 yrs PFS 58 % 64 %



MRD pos

MRD neg

Kaplan D et al   ASH 2015 oral session abs 337  

MRD negative is associate with an improved PFS

Bortezomib maintenance (BM) versus Consolidation (BC) after 
induction therapy and ASCT in younger MCL: CALGB (Alliance 50403)



Dreyling, ESMO CR MCL 2014





Rituximab maintenance after R-DHAP and
ASCT in young untreated MCL: LyMa trial

N Engl J Med 2017; 377:1250-1260



Study Flow Chart

Inclusion

R-DHAP x 4

R-CHOP x 4

ASCT (R-BEAM)

Randomization

543

266 (89%)

20 (6,7 %)

257 (86%)

240 (80%)



240

16 Progressions
14 Deaths
4 Severe infections
83 pts completed maintenance

37 Progressions
25 Deaths
4 severe Infections

120 120

Flow chart of randomized patients

Observation Rituximab
maintenance 



EFS from Randomization

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

24m:    77.3 % (68.7-83.9) 91.7   % (85.1-95.7) 
36m:    69.4 % (60.2-76.9)                  85.8 % (78.7-90.9) 
48m:    61.4 %  (51.3-69.9)                 78.9 % (69.5-85.6) 

EFS (months) from randomization

mFU: 50.2m (46.4-54.2)

N Engl J Med 2017; 377:1250-1260



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)

N Engl J Med 2017; 377:1250-1260



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)

N Engl J Med 2017; 377:1250-1260



Optimal  treatment for younger MCL 

=>  MRD elimination=> lymphoma remission

Immuno-chemotherapy !

maintenance

+ 
SCT

Induction Consolidation



Annals of Oncology 2017 



Bolzano (6 pts)Brescia (19 pts)
Pavia (9 pts)

Rozzano (11 pts)
Milano San Raffaele (8 pts)

Monza (5 pts)
Milano Niguarda (10 paz + 1 trasferito a Reggio Calabria)

Milano Ospedale Maggiore (1 pts)

Roma La Sapienza (26 pts)
Roma Cattolica (3 pts)

Reggio Calabria (6 pts di cui 1 proveniente da Milano
Niguarda)

Tricase (4 pts)
Lecce (3 pts)

S. Giovanni Rotondo (5 pts)

Alessandria (4 pts)
Torino (Dr. Vitolo) (11 pts)

Torino (Dr.ssa Cavallo) (11 pts)
Cuneo (4 pts)
Novara (4 pts)

Candiolo (2 pts)

Reggio Emilia (2 pts)
Modena (6 pts)
Bologna (13 pts)
Rimini (8 pts)

Piacenza (3 pts)
Meldola (2 pts)
Ravenna (4 pts)
Cesena (2 pts)
Parma (3 pts)

Italian enrolling centres: 47
Italian enrolled patients:301

FIL  MCL 0208

Sassari (1 pts)
Cagliari (3 pts)
Nuoro (3 pts)

Siena (2 pts)
Firenze (7 pts)

Pisa (4 pts)

Treviso (7 pts)
Verona (4 pts)

Venezia Mestre (2 pts)
Genova 

(Prof Gobbi) (9 pts)
Genova 

(Prof. Carella) (4 pts)

Trieste (2 pts)
Aviano (3 pts)

Udine (3 pts + 1 trasferito poi a Messina)

Terni (2 pts)

Messina (2 pts di cui 1 proveniente da Udine)
Palermo (3 pts)

Nocera inferiore (2 pts)

QuickTime™ and a
GIF decompressor

are needed to see this picture.



STUDY DESIGN
Open-label, randomised Phase III study  (NCT02354313)

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

gg1-3
Ritux 

375mg/m2 d 
4, 10

Lenalidomide 
15mg p.o. 21 out 

of 28days 24 
cycles 

Observation

Induction MaintenancePrimary endpoint
• PFS: Len vs Man 

Follow-up

R

Previously untreated  
MCL 

•CyclinD1 or t(11;14) 
positive
•Age 18-65 years
•Stage III/IV or II bulky 
(≥5cm) 
•ECOG PS 0–3 (0-2 if >65)
•No major concomitant 
disease

RCHOP 
X 3

R-CTX
4g/sqm

BEAM 
+ 

ASCT

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

gg1-3
Ritux 

375mg/m2 d 
4, 10

Stem cell Collection 
(at least 3,5 CD34+ cells/Kg) 

NB the second only if first inadequate or PCR-pos 

R-HDS schedule

Secondary endpoints
• OS, DFS, conv to CRR*: Len vs 

maint
• Feasibility, safety, toxicity of Len 

maintenance.  
• Safety and efficacy of R-HDS 

(CRR* ORR*)
• MRD  
• QOL
• Cost effectiveness and cost utility
• PET response

RE* RE* RE*

RE*

RE* Month 6,12,
18, 24

Month 6, 12, 
18, 24

RE* Month
30, 36

RE* Month
30, 36

RE* Response evaluation  

R RANDOM 1:1 (stratified by Clinical and molecular response and…..) 

QuickTime™ and a
GIF decompressor

are needed to see this picture.



MCL 0208

ASH Meeting, San Diego CA USA 2nd

December 2018

Lenalidomide Maintenance after Autologous Transplantation Prolongs PFS in Young 
MCL Patients: Results of the Randomized Phase III MCL0208 Trial from Fondazione 

Italiana Linfomi (FIL) (NCT02354313)

Marco Ladetto*, Simone Ferrero, Andrea Evangelista, Michael Mian, Alice Di Rocco, Angela Coggi, Giuseppe Rossi, Alessandro Re, 
Vittorio Stefoni, Federica Cavallo, Annalisa Chiappella, Armando Santoro, Chiara Rusconi, Maria Gomes da Silva, Manuel Gotti, Anna 

Lia Molinari, Filippo Ballerini, Andrés J.M. Ferreri, Alberto Bosi, Franco Narni, Caterina Stelitano, Albrto Zamò, Gianni Ciccone, 
Umberto Vitolo, Maurizio Martelli, Sergio Cortelazzo 

On behalf of  Fondazione Italiana  Linfomi  (FIL) and European Mantle Cell Lymphoma Network
*A.O. S.S. Antonio e Biagio e Cesare Arrigo, Alesssandria, Italy EU 



STUDY POPULATION



PFS FROM ENROLLMENT:ENROLLED POPULATION
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At risk:

0 12 24 36 48 60 72
Months from Randomization

mFU TIME FROM CONSENT-- 84 M

72M PFS 48%(95%CI:42-54)
mPFS 64M

mFU TIME FROM CONSENT-- 51 M

48M PFS 60% (95%CI: 54-66)
mPFS NR

PRIMARY ENDPOINT ANALYSIS LONG-TERM ANALYSIS

Ladetto M et al., Lancet Hematol. 2020



OS FROM ENROLLMENT:ENROLLED POPULATION

72M OS 75%(95%CI:70-80)
mOS NR

48M OS 82% (95%CI: 76-86)
mOS NR

mFU TIME FROM CONSENT-- 84 MmFU TIME FROM CONSENT-- 51 M

PRIMARY ENDPOINT ANALYSIS LONG-TERM ANALYSIS

Ladetto M et al., Lancet Hematol. 2020



RANDOMIZED POPULATION 
PATIENT FLOW

104 
Maintenance

R

101 Observation

205  randomized 

71 completed
observation

52 Completed
Maintenance

Month 1

Month 24

7 disease progressions

41 Interruptions: AE (25), Protocol 
breach/poor compliance(7), 
withdravals(6), lost to follow-up (3)

2 Pts stll Ongoing

2 Toxic deaths : TTP, 
pneumonia 

20 disease progressions

3 Interruptions : AE(1), lost to follow-up 
(2)

6 Pts Still Ongoing

1 Toxic deaths: pneumonia



RANDOMIZED POPULATION
PFS FROM RANDOMIZATION (ITT ANALYSIS) 

72M-PFS of 55% (44-65)
mPFS 76M

72M-PFS of 50% (39-60)
mPFS 73M

36M PFS 80% (95%CI: 70-87)
mPFS NR

36M PFS 64% (95%CI: 53-73)
mPFS NR

PRIMARY ENDPOINT ANALYSIS LONG-TERM ANALYSIS

mFU TIME FROM RANDOMIZATION-- 74 MmFU TIME FROM RANDOMIZATION-- 38 M

Ladetto M et al., Lancet Hematol. 2020



RANDOMIZED POPULATION 
OS FROM RANDOMIZATION (ITT ANALYSIS) 

72M-OS 77% (66-85)
mOS NR

72M OS 75% (64-83)
mOS NR

36M OS 93% (95%CI: 85-97)
mOS NR

36M OS 86% (95%CI: 76-92)
mOS NR

PRIMARY ENDPOINT ANALYSIS LONG-TERM ANALYSIS

mFU TIME FROM RANDOMIZATION-- 74 MmFU TIME FROM RANDOMIZATION-- 38 M

11 (11%) of 104 patients randomly assigned to lenalidomide did not start the study drug.
52 (50%) of 104 patients completed the maintenance treatment



HEMATOLOGICAL TOXICITY 
(by patient)

Lenalidomide
Maintenance

Observation

Ladetto M et al., Lancet Hematol. 2020
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Punctual and kinetic MRD analysis from the Fondazione
Italiana Linfomi MCL0208 phase 3 trial in mantle
cell lymphoma
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Marco Ghislieri,5,6 Martina Ferrante,1 Andrea Evangelista,7 Barbara Mantoan,1 Gabriele De Luca,1 Piero Maria Stefani,8

Fabio Benedetti,9 Ivana Casaroli,10 Manuela Zanni,11 Claudia Castellino,3 Vincenzo Pavone,12 Mario Petrini,13 Francesca Re,14

Stefan Hohaus,15 Gerardo Musuraca,16 Nicola Cascavilla,17 Chiara Ghiggi,18 Anna Marina Liberati,19 Sergio Cortelazzo,20

and Marco Ladetto11

1Department of Molecular Biotechnologies and Health Sciences, University of Torino, Torino, Italy; 2AOU Citt!a della Salute e della Scienza di Torino, Torino,
Italy; 3Hematology Division, AO S.Croce e Carle, Cuneo, Italy; 4Hematology and Cell Therapy Unit, IRCCS Istituto Tumori Giovanni Paolo II, Bari, Italy;
5PoliToBIOMed Lab, Politecnico di Torino, Torino, Italy; 6Department of Electronics and Telecommunications, Politecnico di Torino, Torino, Italy; 7Unit of
Cancer Epidemiology, CPO, AOU Citt!a della Salute e della Scienza di Torino, Torino, Italy; 8Hematology Unit, General Hospital Ca' Foncello, Treviso, Italy;
9Department of Medicine, Section of Hematology and Bone Marrow Transplant Unit, University of Verona, Verona, Italy; 10Hematology Unit, Ospedale San
Gerardo, Monza, Italy; 11Division of Hematology, Antonio e Biagio e Cesare Arrigo Hospital, Alessandria, Italy; 12Hematology, Card. G. Panico Hospital,
Tricase, Italy; 13Santa Chiara University Hospital, Pisa, Italy; 14Azienda Ospedaliero-Universitaria di Parma, Parma, Italy; 15Hematology Unit, Universit!a Cattolica
S.Cuore; Roma, Italy; 16Department of Hematology, Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST) IRCCS; 17Hematology, Casa
Sollievo della Sofferenza IRCCS Hospital, San Giovanni Rotondo, Italy; 18Department of Hematology, San Martino Hospital and University, Genova, Italy;
19Department of Hematology, A.O. Santa Maria Terni, University of Perugia, Perugia, Italy; and 20Oncology Unit, Clinica Humanitas Gavazzeni, Bergamo, Italy

KEY PO INT S

! MRD analysis by
allele-specific
oligonucleotides
RQ-PCR is a powerful
prognosticator in MCL.

! A time-varying kinetic
model is a promising
way to approach
MRD, providing a
risk stratification tool
suitable for MRD-
guided treatment.

Minimal residual disease (MRD) analysis is a known predictive tool in mantle cell
lymphoma (MCL). We describe MRD results from the Fondazione Italiana Linfomi phase 3
MCL0208 prospective clinical trial assessing lenalidomide (LEN) maintenance vs
observation after autologous stem cell transplantation (ASCT) in the first prospective
comprehensive analysis of different techniques, molecular markers, and tissues (peripheral
blood [PB] and bone marrow [BM]), taken at well-defined time points. Among the 300
patients enrolled, a molecular marker was identified in 250 (83%), allowing us to analyze
234 patients and 4351 analytical findings from 10 time points. ASCT induced high rates of
molecular remission (91% in PB and 83% in BM, by quantitative real-time polymerase
chain reaction [RQ-PCR]). Nevertheless, the number of patients with persistent clinical and
molecular remission decreased over time in both arms (up to 30% after 36 months). MRD
predicted early progression and long-term outcome, particularly from 6 months after
ASCT (6-month time to progression [TTP] hazard ratio [HR], 3.83; P < .001). In

single-timepoint analysis, BM outperformed PB, and RQ-PCR was more reliable, while nested PCR appeared
applicable to a larger number of patients (234 vs 176). To improve MRD performance, we developed a time-varying
kinetic model based on regularly updated MRD results and the MIPI (Mantle Cell Lymphoma International Prognostic
Index), showing an area under the ROC (Receiver Operating Characteristic) curve (AUROC) of up to 0.87 using BM.
Most notably, PB reached an AUROC of up to 0.81; with kinetic analysis, it was comparable to BM in performance.
MRD is a powerful predictor over the entire natural history of MCL and is suitable for models with a continuous
adaptation of patient risk. The study can be found in EudraCT N. 2009-012807-25 (https://eudract.ema.europa.eu/).

Introduction
Outcomes in younger mantle cell lymphoma (MCL) patients
have improved substantially over the last decade.1 This is the
result of highly effective rituximab and cytarabine-based induc-
tion regimens followed by autologous stem cell transplantation
(ASCT)-based programs and the more recent adoption of main-
tenance regimens after ASCT. Thanks to these improvements,

4-year progression-free survival and overall survival rates now
exceed 60% and 80%, respectively.2-4 Nevertheless, most
patients with MCL ultimately relapse. Considerable effort has
thus been devoted to the development of effective tools aimed
at identifying patients at high risk of relapse. These include
prognostic scores, baseline biologic predictors, positron emis-
sion tomography scanning, and minimal residual disease (MRD)
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Minimal residual disease (MRD) analysis is a known predictive tool in mantle cell
lymphoma (MCL). We describe MRD results from the Fondazione Italiana Linfomi phase 3
MCL0208 prospective clinical trial assessing lenalidomide (LEN) maintenance vs
observation after autologous stem cell transplantation (ASCT) in the first prospective
comprehensive analysis of different techniques, molecular markers, and tissues (peripheral
blood [PB] and bone marrow [BM]), taken at well-defined time points. Among the 300
patients enrolled, a molecular marker was identified in 250 (83%), allowing us to analyze
234 patients and 4351 analytical findings from 10 time points. ASCT induced high rates of
molecular remission (91% in PB and 83% in BM, by quantitative real-time polymerase
chain reaction [RQ-PCR]). Nevertheless, the number of patients with persistent clinical and
molecular remission decreased over time in both arms (up to 30% after 36 months). MRD
predicted early progression and long-term outcome, particularly from 6 months after
ASCT (6-month time to progression [TTP] hazard ratio [HR], 3.83; P < .001). In

single-timepoint analysis, BM outperformed PB, and RQ-PCR was more reliable, while nested PCR appeared
applicable to a larger number of patients (234 vs 176). To improve MRD performance, we developed a time-varying
kinetic model based on regularly updated MRD results and the MIPI (Mantle Cell Lymphoma International Prognostic
Index), showing an area under the ROC (Receiver Operating Characteristic) curve (AUROC) of up to 0.87 using BM.
Most notably, PB reached an AUROC of up to 0.81; with kinetic analysis, it was comparable to BM in performance.
MRD is a powerful predictor over the entire natural history of MCL and is suitable for models with a continuous
adaptation of patient risk. The study can be found in EudraCT N. 2009-012807-25 (https://eudract.ema.europa.eu/).

Introduction
Outcomes in younger mantle cell lymphoma (MCL) patients
have improved substantially over the last decade.1 This is the
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(ASCT)-based programs and the more recent adoption of main-
tenance regimens after ASCT. Thanks to these improvements,
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Molecular markers 
for MRD detection: 
250/300 (83%)

IGH+ 70%
BCL1/IGH+ 32% 

FIL-MCL0208 
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MCL0208: MRD peripheral blood Landmark analysis for PFS 
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New therapeutic approach in MCL

Clinical Presentation 
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Biology
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Young
(MCL-0208)

Nordic
(MCL2-3)

Elderly
(VR-BAC)

All patients 190 183 140 

Ki67>30% 50 (28%) 68 (43%) 34 (24%)

TP53 mut 15 (8%) 20 (11%) 28 (20%)

TP53 del 25 (13%) 29 (16%) 19 (14%)

TP53 mut/del 31 (17%) 37 (20%) 34 (24%)

Blastoid 16 (8%) 31 (17%) 13 (9%)

Ferrero S et al, Haematologica 2020; 
Visco C et al, partial at ASH 2021; 
Eskelund et al, Blood 2017

High risk features distribution
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