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Follicular

Burkitt’s
DLBCL

Mantle Cell

The International Lymphoma Study Group. Blood 1997

MCL: the worst lymphoma to have?

NHL: clinical outcome in the Nineties



MCL: improved OS thanks to rituximab, high-dose ara-c and ASCT



Hoster E. et al, JCO2014

GLSG1996/2000 MCL Younger & Elderly 

Blastoide

MCL is an heterogeneous disease (clinics) -> MIPI-c



26 July 2023

MCL is an heterogeneous disease (biology)



Therapeutic algorithm for first-line MCL patients: younger patients

Modified from M Dreyling, S Ferrero and O Hermine, Leukemia 2014

+ R maintenance



Therapeutic strategies in MCL younger fit patients (< 65 y.o)

+ maintenance….





Intensive schemes including ASCT in MCL patients

MCL Network Younger Trial

Hermine O, et al. Lancet 2016: JCO 2023 



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

Le Gouill S, et al. NEJM 2017



• 299 patients younger than 66 years of 
age enrolled at MCL diagnosis

• Overall response rate = 89%,
• Complete response rate = 77%. 
• ASCT performed in 257 patients.

Le Gouill S, et al. NEJM 2017



Lenalidomide maintenance after ASCT: the FIL MCL0208 phase III trial

Ladetto M, et al. Lancet Haematol 2021 Ladetto M, et al. EHA 2023median follow-up: 74 months



TRIANGLE: phase III Trial of Ibrutinib + CIT 

▪ Primary endpoint: FFS

▪ Secondary endpoints: response rates, PFS, RD, OS, safety

Dreyling M et al., Lancet 2024



Test A+I vs I ongoing       
Data still premature to evaluate 

statistical significance for OS 

P=0.0008

Dreyling M et al., Lancet 2024

TRIANGLE trial: FFS (Primary Endpoint) and OS



TRIANGLE trial updated: FFS (comparison experimental arms) and OS

Dreyling M et al., ASH 2024

« […] Arm I (A+I) may represent the preferred first-line treatment in younger MCL patients […]»



TRIANGLE trial updated: impact of rituximab maintenance

Ladetto M et al., ASH 2024



Therapeutic algorithm for first-line MCL patients: younger patients

Modified from M Dreyling, S Ferrero and O Hermine, Leukemia 2014

+ R maintenance

+ ibrutinib (induction 

and maintenance)
OFF-LABEL (648?)

(*A+I displays a superiority trend in HR groups but has a worse toxicity profile than I)

*

up to 70 years old?



Therapeutic algorithm for first-line MCL patients: elderly patients

M Dreyling, S Ferrero and O Hermine, Leukemia 2014



≥60 years

1st: is Flu-regimen 

better than CHOP?

2nd: does 

maintenance with 
Rituximab (vs IFN) 
prolong remission?

MCL Network Elderly Trial



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

MCL Network Elderly Trial



MCL Network Elderly Trial

R-chemo + R 
maintenance



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

Bendamustine plus Rituximab vs CHOP plus Rituximab



BR + R maintenance (L648) is an effective induction regimen in MCL

Smith M et al., Blood 2024

BR + R median PFS = 5.5 years



SHINE: Study Design

• Multicenter, randomized, double-blind, placebo-controlled phase III trial

Wang. ASCO 2022. Abstr LBA7502. Wang. NEJM. 2022

Patients ≥65 yr of 
age with previously 
untreated stage II-IV 

MCL, no planned 
SCT

(N = 523)

▪ Primary endpoint: investigator-assessed PFS (in ITT)

▪ Key secondary endpoints: ORR, time to next treatment, OS, safety

BR induction for 6 cycles

BR induction for 6 cycles

Ibrutinib 560 mg QD until PD or unacceptable toxicity

R maintenance Q8W for 12 cycles
If CR 
or PR

R maintenance Q8W for 12 cycles
If CR 
or PR

Placebo until PD or unacceptable toxicity

Stratification by: MIPI score
(low vs intermediate vs high)

BR vs BR + ibrutinib

«SHINE trial»



SHINE TRIAL: BR +/- ibrutinib 
(off-label)

▪ Median follow-up: 84.7 mo (7.1 yr)

▪ “[…] A 2.3-yr statistically significant and clinically meaningful improvement in median PFS was observed in the 
ibrutinib arm (80.6 months) vs the placebo arm (52.9 months) […]”
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Benzimidazole ring
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group

bendamustine
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Original R-BAC 

schedule (800)



Survival curves at a median follow-up of 86 months

PFS of all patients (7-year PFS, 55% [95% CI, 41-67]) OS of all patients (7-year OS, 63% [95% CI, 49-74])

FIL R-BAC 500 trial 



Survival curves at a median follow-up of 86 months

R-BAC500



Therapeutic algorithm for first-line MCL patients: elderly patients

Modified from M Dreyling, S Ferrero and O Hermine, Leukemia 2014

+ R maintenance

+ ibrutinib (induction 

and maintenance)
OFF-LABEL (648?) *

up to 70 years old?

(R-BAC w/o R 

maintenance)

FIT and HR (?)

(dose reduction?)



MCL: overall outcome after first line
• .

11

Treatment outcomes decline 
with successive lines of 

therapy, with a progressive 
shortening in the response 
duration and survival after 

each line of therapy

OS and PFS in Patients with MCL After Multiple Lines of Therapy

Adapted from Figure 5 in Ref. Kumar A, et al. Blood Cancer J 2019 

OS PFS



Less Aggressive Chemotherapy
BR
R-CHOP
RBAC

Maintenance
After R-CHOP: R maint until Progression.

Preferred 
Second-line
Treatment 

Options

BTK inhibitor

Third-line
Treatment

CAR-T
▪ Brexucabtagene autoleucel (after chemoimmunotherapy and BTK inhibitor – by 3L)

Non covalent BTK inhibitor:
▪ Pirtobrutinib (after covalent BTK inhibitor)

Preferred 
First-line

Treatment 
Options

Aggressive Chemotherapy
R-DHAP  ( cisplatin, or oxaliplatin)
R-CHOP/R-DHAP (alternating)
NORDIC (maxi-CHOP/R + HD cytarabine)

Consolidation and Maintenance
HDT + ASCT → R maint for 3 yr

Current Treatment in Mantle Cell Lymphoma

Covalent BTK inhibitor
▪ Ibrutinib 

Rielaborazione grafica dell’esperto -Courtesy of Prof. Maurizio Martelli



Ibrutinib for relapsed/refractory MCL



Ibrutinib and survival in MCL



Survival curves for patients with late-POD.

OS-2 PFS-2

Survival curves for patients with early-POD.

OS-2 PFS-2
Ibrutinib as best second line for 

both early and late POD patients



Visco, BJH 2023

Ibrutinib at first relapse: late versus early POD



Dreyling M. et al. Hemasphere. 2022

• Pooled analysis of ibrutinib treatment in R/R MCL (3 
trials; 370 pts) @ FU of ~10 years   [PCYC-1104, SPARK, 
RAY ]

• Single-agent ibrutinib mitigates the historical trend of 
successive decline in PFS with each line of CIT regardless 
of age and prior LOT

• Patients achieving PFS > prior regimen:
- low-risk sMIPI
- non-bulky disease
- non-blastoid histology
- wild-type TP53

Ibrutinib in RR-MCL: PFS and OS by status after first line of therapy



Martin P. et al. Blood 2016

New time has come
(2022…)



Less Aggressive Chemotherapy
BR
R-CHOP
RBAC

Maintenance
After R-CHOP: R maint until Progression.

Preferred 
Second-line
Treatment 

Options

BTK inhibitor

Third-line
Treatment

CAR-T (2022)
▪ Brexucabtagene autoleucel (after chemoimmunotherapy and BTK inhibitor – by 3L)

Non covalent BTK inhibitor (2024)
▪ Pirtobrutinib (after covalent BTK inhibitor)

Preferred 
First-line

Treatment 
Options

Aggressive Chemotherapy
R-DHAP  ( cisplatin, or oxaliplatin)
R-CHOP/R-DHAP (alternating)
NORDIC (maxi-CHOP/R + HD cytarabine)

Consolidation and Maintenance
HDT + ASCT → R maint for 3 yr

Rielaborazione grafica dell’esperto -Courtesy of Prof. Maurizio Martelli

Current Treatment in Mantle Cell Lymphoma

Covalent BTK inhibitor
▪ Ibrutinib 



April 1, 2020

12-mo PFS 61% 12-mo OS 83%



June 4, 2022

All-treated patients mPFS 25.8 m (9.6 to 47.6)

Patients with CR/PR mDOR 28.2 m (13.5 to 47.1)

All-treated patients mOS 46.6 m (24.9 to NE)



February 08, 2023

LK: 189 patients
CART: 168 patients

RWE

Wang Y. et al, J Clin Oncol 2023



February 08, 2023

“ […] efficacy and toxicity of brexu-cel were consistent

with those reported in the ZUMA-2 trial […]”



Simplified MIPI Ki-67

TP53 aberrations Complex Karyotype

Blastoid/pleomorphic POD24

CNS involvement
Wang Y. et al, J Clin Oncol 2023



A focus on 
toxicity…









Brexu-cel in RWE: impact of prior bendamustine exposure

Wang Y. et al, J Clin Oncol 2023

< 6 months
6 -24 months



Pirtobrutinib è prescrivibile per il 
“trattamento di pazienti adulti affetti da 
linfoma a cellule mantellari (mantle cell 
lymphoma, MCL) recidivante o refrattario che 
sono stati precedentemente trattati con un 
inibitore della tirosin chinasi di Bruton 
(Bruton’s tyrosine kinase, BTK)”. 

cBTKi

e.g. R-chemo, cBTKi (if not 
exposed), other

Lenalidomide, clinical trial

Modified from Eyre TA et al., Blood 2022



• Inhibits both WT and C481-mutant BTK with equal low nM potency8

• Steady state plasma exposure corresponding to 96% BTK target inhibition and a half-life of about 20 hours8

• In contrast to cBTKi (A), pirtobrutinib (B) appears to stabilize BTK in a closed, inactive conformation, 

blocking access to upstream kinases and phosphorylation of Y551, thus inhibiting scaffolding interactions that 

support kinase-independent BTK signaling8

Pirtobrutinib is a Highly Selective, Non-Covalent (Reversible) BTK Inhibitor

3Mato et al. Lancet 2021; 397: 892–901. 7Brandhuber et al. Clin Lymphoma Myeloma Leuk 2018; 18(Suppl.1):S216. 8Gomez et al. Blood.2023; 142(1):62-72.

Cohen et al.; ASH 2023

Plasma exposures exceeded BTK IC90

throughout dosing interval
Highly selective for BTK3,7 Pirtobrutinib may stabilize/maintain BTK in 

a closed inactive conformation8

BTK

IC50 <10 nM

10 nM < IC50 <50 nM

50 nM < IC50 <100 nM

100 nM < IC50 <200 nM

200 nM < IC50 <500 nM



Median Time to First Response was 1.8 months (range: 0.8-13.8)

Prior cBTKi n=152

ORRb, %  (95% CI) 49.3 (41.1-57.6)

Best Response, n (%)

CR 24 (15.8)

PR 51 (33.6)

Pirtobrutinib Efficacy in Patients with MCL who Received Prior cBTKi

Data of patients with baseline and at least one evaluable post baseline tumor measurement. *Patients with >100% increase in SPD. aData for 28/152 patients who received prior cBTKi are not shown in the waterfall plot due to no measurable target lesions identified by CT at

baseline, discontinuation prior to first response assessment, or lack of adequate imaging in follow-up. bORR is the number of patients with best response of CR or PR divided by the total number of patients; 13 patients with a best response of not evaluable (NE) are included in

the denominator. Response status per Lugano 2014 criteria based on IRC assessment.

Cohen et al.; ASH 2023



Overall Survival

Median DoR:

95% CI:             

Median Follow-up:

Events/Total:

21.6 months

9.2-27.2

14.7 months

32/75

Median OS:

95% CI:             

Median Follow-up:

Events/Total:

23.5 months

17.1-NE

24.2 months

64/152

Median PFS:

95% CI:             

Median Follow-up:

Events/Total:

5.6 months

5.3-9.2

15.9 months

88/152

Progression-Free Survival

Pirtobrutinib Outcomes in Prior cBTKi Patients with MCL

Cohen et al.; ASH 2023

Duration of Response



Treatment-Emergent AEs in Patients with MCL (n=166)

All Cause AEs, (≥15%), % Treatment-Related AEs, %

Adverse Event Any Grade Grade ≥3 Any Grade Grade ≥3

Fatigue 31.9 3.0 21.1 2.4

Diarrhea 22.3 0.0 12.7 0.0

Dyspnea 17.5 1.2 9.0 0.6

Anemia 16.9 7.8 7.2 2.4

Platelet Count Decreased 15.1 7.8 7.8 3.0

AEs of Interesta Any Grade Grade ≥3 Any Grade Grade ≥3

Infectionsb 42.8 19.9 15.7 3.6

Bruisingc 16.3 0.0 11.4 0.0

Rashd 14.5 0.6 9.0 0.0

Arthralgia 9.0 1.2 2.4 0.0

Hemorrhagee 10.2 2.4 4.2 0.6

Hypertension 4.2 0.6 1.8 0.0

Atrial Fibrillation/Flutterf,g 3.6 1.8 0.6 0.0

Median time on treatment was 5.5 months for the MCL cohort

Discontinuations due to TRAEs occurred in 3% (n=5) of patients with MCL

Dose reductions due to TRAEs occurred in 5% (n=8) of patients with MCL

Pirtobrutinib Safety Profile in MCL Patients

aAEs of interest are those that were previously associated with covalent BTK inhibitors. bAggregate of all preferred terms including infection and COVID-19. cAggregate of contusion, bone contusion, ecchymosis, and increased tendency to bruise. dAggregate of all preferred

terms including rash. eAggregate of all preferred terms including hemorrhage or hematoma. fAggregate of atrial fibrillation and atrial flutter. gOf 6 total atrial fibrillation and atrial flutter TEAEs, 3 occurred in patients with a prior medical history of atrial fibrillation. In the MCL cohort,

treatment-related AEs leading to discontinuation included weight decrease/alopecia/fatigue (1), neutropenia (1), platelet count decreased (1), pneumonitis (1), and cholecystitis (1).

Cohen et al.; ASH 2023



FURTHER OPTIONS: 

LENALIDOMIDE (L648)
Volume 17, Issue 3, March 2016, Pages 319-331



FURTHER OPTIONS: 

VENETOCLAX (NPP)





Coming soon: chemo-containing triplets -> Acala-BR (ECHO first-line)

Wang M et al., EHA 2024

Median follow-up of 45 months.
ABR, acalabrutinib + bendamustine + rituximab; BR, bendamustine + rituximab; CI, confidence interval; HR, hazard ratio; NE, not estimable; OS, overall survival; PBR, placebo 
+ bendamustine + rituximab.



Coming soon: chemo-free doublets -> IV (SYMPATICO R/R)

Wang M et al., ASH 2023



Coming soon: chemo-free doublets -> IR (first-line)

Lewis DJ et al., ASH 2024

PFS median (95% CI)
IR: 65.3 mo (52.7 to not evaluable)
R-chemo: 42.4 mo (32.7 to 55.3)Median Follow up 47.9 months



Coming soon: chemo-free triplets -> IVR (OASIS II first-line)

Le Gouill S et al., ASH 2024

Randomized set
N=102

Ibrutinib / CD20 Ab 

(Arm A)

N=51

Ibrutinib / CD20 Ab / Venetoclax

(Arm B)

N=51

Complete induction 

N=45

Complete induction 

N=46

Never treated: 
N=1

From January to December 2022, 102 patients were included and randomized 

1y-PFS = 91% (95%CI, 83.4-95.2)

2y-PFS = 87.9% (95%CI, 79.7-92.9)

1y-OS = 95% (95%CI, 88.4-97.9)

2y-OS = 91.9% (95%CI, 84.5-95.9)

Follow-up duration:

➢Export date: 10NOV23: 13.5m (95%CI, 12.6 - 14.4)

➢Export date: 21OCT24: 27m (95%CI, 25.6 - 27.7)

MRD Negativity at End of Induction (Primary Efficacy Endpoint) (n=39)

Ø MRD negativity rate 
assessed by ddPCR

at the end of 

induction (after C6)

Ø N=39 in each arms

Ibru/CD20/VenIbru/CD20

0 

25 

50 

75 

82.1 % 

(CI80%; 71.7- 89.7%)

53.8 % 

(CI80%; 42.4- 65%)



Coming soon: chemo-free triplets in HR patients -> BOVen (first-line)

Kumar A et al., Blood 2025



Coming soon: chemo-free quintuplets -> ViPOR (R/R & first-line)

Melani C et al., ASH 2024



Coming soon: Glofitamab in R/R MCL (NP 30179)

Phillips TJ et al., JCO 2024

Duration of CR

Ongoing Phase III 
“Globryte” trial in R/R 

MCL (vs R2 or BR)



Coming soon: Liso-cel in R/R MCL (TRANSCEND NHL 001)

Wang M et al., JCO 2023



First line ELDERLY patients:

• BR + R maintenance is the standard therapy for the majority of patients, however:
• R-BAC500 is an effective, limited duration alternative for FIT patients
• FIT and HR patients should be considered for a TRIANGLE-like schedule

MCL treatment algorithm (2025): Conclusions and Take-home messages - 1

The therapeutic landscape is rapidly evolving

First line YOUNGER patients:

• Intensified protocols containing R-Ara-C + ASCT remain the standard altought the integration of ibrutinib 
with the omission of ASCT has to be considered (off-label/648; HR patients)

• Maintenance in first-line MCL is crucial (rituximab + ibrutinib)



CHALLENGES

• High risk features (TP53, Ki67, blastoid, MIPI, POD24) maintain a dismal prognostic role in the CAR-T era
• A risk-tailored approach should be implemented (anticipation of novel treatment strategies? MRD?)
• Several, effective, novel non-chemotherapeutic combinations are coming
• Bispecific antibodies (safe, effective) will soon have a major role
• Is there a role for allogeneic stem cell transplantation in this evolving scenario?

MCL treatment algorithm (2025): Conclusions and Take-home messages - 2

RELAPSED/REFRACTORY patients:

• Ibrutinib is the standard of care in controlling the disease in 2nd line for most patients
• Relapse after ibrutinib still represent an unmet clinical need but salvage options are increasing
• Those patients should be early considered for CAR-T (balancing foreseeable efficacy and toxicities)
• For patients not candidate to CAR-T pirtobrutinib represents a novel, safe and valuable option



Thank you !
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