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CD20               100%

CD30                 87%

CD23                 70%

CD15                   ---

Bcl-6                  80%

IRF4                   75%

Bcl-2                  80%

BOB.1/Oct-2     80%

MAL protein 70%

Distinctive features of PMBCL



PMBCL
CD20+;CD30+/- ;

CD15- ; OCT2 +;BOB.1+

Classical HL

CD20-/+ weak; CD30+; CD15+; OCT2-
BOB.1-

Intermediate features to fulfill the 
morphological and phenotypic criteria

Jaffe E .  Educational ASH 2010

Borderland between PMBCL, MGZL and cHL

MGZL
HL, morphology

CD20+,CD15-

CD30+

OCT2+,BOB 1 +

MGZL
PMBCL morphology

CD20-,CD15+

CD30+,  

OCT2+,BOB 1 +



Rosenwald et al. JEM, 2003, Lenz et al, PNAS 2008

JAK-STAT

JAK2, PDL1,PDL2

PMBL transcriptional signature:

constitutively activated JAK2

Recurrent amplification involving JAK2

is the underlying genetic basis 

Genomic hybridization: amplification of JAK2, PDL1, PDL2



• Front-line chemoimmunotherapy  regimen 
(R-CHOP 21, R-CHOP 14, R-V/MACOP-B  or  more intensive DA-EPOCH-R)

• Role of  EOT PET-CT scan to evaluate the clinical response and if it can drive 
mediastinal RT 

• Salvage therapy for Relapsed/ Refractory  patients 

Outline of discussion 
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R-V/MACOP-B + mediastinal RT in PMBCL
(Italian experience)

Martelli et al  ICML 2011Zinzani  et al  Clin.Lymphoma Myeloma 2009 Casadei et al Ann. of Hematology 2021

Treatment and outcome of PMBCL :

a three decade monocentric experience 

with 151 patients 

PFS

84%
86%

DFS

Pts= 45 Pts= 151

M-VACOP-B+/-Rituximab  in 

Primary Mediastinal Lymphoma: 

Retrospective study in 134 pts 

PFS



Dunleavy K et al  N.Engl. J. Med 2013

93%

100%

DA-EPOCH-R gives an high cure rate without the need of a mediastinal radiotherapy and should 
be considered the new standard therapy 

97%

Mediastinal-RT in 2/51 (4%)

DA-EPOCH+R:  NCI results



First-line treatment : DA-EPOCH-R retrospective studies 

Giulino-Roth L. Br J Haematol, 2017; 179: 739-747

156 pts (RT 15%)

3-year EFS: 86%

Pinnix CC et al. Int J Radiat Oncol Biol Phys. 2015; 92:113-121

3-year EFS: 84%

pts:97 



Camus V. Blood Adv, 2021; 5: 3862-3872

86.3 %

76.6 %R-CHOP 21
R-CHOP 21



Italian Retrospective Study on PMBCL 

Median follow-up 5.4 years

CHOP21

• Retrospective, multicenter analysis of adult patients 

with newly diagnosed PMBCL in 37 Italian 

hematological centers from Jan 2007 to Dec 2019

in 891 patients with PMBCL 

37 Italian 

Hematological 

center

parts of 

Coordinating Center

Catania Nesima 

Iannitto E, Donzelli L, et al. Haematologica 2026 ·

• 5-year PFS 83%, OS 92%

• Primary refractory disease in 7.4%

PFS, whole cohort



Impact of immunochemotherapy regimens on 

outcomes of patients with primary mediastinal B-cell 

lymphoma in the IELSG37 trial



545 patients with PMBCL enrolled  from 74 centres in 13 countries

 Italy  380

 UK 44

 Ukraine 25

 Switzerland 17

 Poland 15

 Czech Republic 14

 China 12

 Norway 11

 Canada 10

 Sweden 7

 Germany 5

 USA 3

 Portugal 2

IELSG-37 prospective randomized International study

Accrual 
September  2012

August 2019



Regimen N Percent

-----------------------------------------------
R-CHOP21 98 18.0
R-CHOP14 146 26.8 
R-V/MACOP-B 169 31.0
DA-EPOCH-R 88 16.1       
R-megaCHOP 19 3.5       
R-CHOEP 13 2.4       
GMALL-BALL/NHL2002 12 2.2      

-----------------------------------------------
All 545 100.00

Front-line chemotherapy regimens

N = 501

Zucca, Martelli  et al. Blood 2025 



Regimen Deauville score (5-point scale), N (%)

----------------------------------------------------------------

1 2 3 4 5

--------------------------------------------------------------------------------------
R-CHOP21 3 (3) 25 (27) 23 (25) 20 (22) 21 (23)*
R-CHOP14 2 (2) 36 (26) 40 (28) 52 (37) 11 (8)
R-V/MACOP-B 4 (3) 33 (20) 53 (32) 61 (37) 15 (9)
DA-EPOCH-R 1 (1) 35 (41) 20 (23) 25 (29) 5 (6)

--------------------------------------------------------------------------------------
*P-value = 0.001

EOT-PET- metabolic response after front line therapy

Zucca, Martelli  et al. Blood 2025 



R-CHOP21

EFS and OS  by regimens

Zucca, Martelli  et al. Blood 2025 

R-CHOP21

EFS
OS
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Martelli M et al. J.Clin.Oncol. May  5,  2014  



PFS according to PET response defined by the MBP 

and Liver cut-point 

MBP Liver  

86%

98%

68%

98%

• Negative post-therapy PET/CT scan after R-CHT is significantly associated with a longer PFS. 

• Liver uptake represents a more appropriate cut-point  than MBP to identify those patients with a significant increased risk of 

relapse or progressive disease.





DS=1-3

IELSG-37 prospective randomized International study

DS= 4-5

. 

Treated according local

 clinical practice



Feature Radiotherapy Observation

Number of patients 136 132

Median age, years (IQR) 35.5 (29-46.5) 35.5 (29-46.5)

Sex, N (%) Female 88  (65) 83  (63)

Male 48 (35) 49 (37)

EGOG PS, N (%) 0 74 (54) 69 (52)

1 50  (37) 54  (41)

≥2 12 (9) 9 (7)

Bulky disease, N (%) >10 cm 89 (65) 79 (60)

Elevated LDH, N (%) >UNL 91 (67) 88 (67)

R-IPI score, N (%) Low risk 30 (22) 31 (23)

Intermediate risk 98 (72) 96 (73)

High risk 8 (6) 5 (4)

Baseline demographic and clinical features

Martelli M et al. J.Clin. Oncol. 2024. 



Martelli et al.J.Clin.Oncol 2024

PFS  primary endpoint OS secondary endpoint

Final results

Mediastinal RT may be safely omitted in patients with CMR (DS=1-3) after front-line immunochemotherapy



Regimen Deauville score (5-point scale), N (%)

----------------------------------------------------------------

1 2 3 4 5

--------------------------------------------------------------------------------------
R-CHOP21 3 (3) 25 (27) 23 (25) 20 (22) 21 (23)*
R-CHOP14 2 (2) 36 (26) 40 (28) 52 (37) 11 (8)
R-V/MACOP-B 4 (3) 33 (20) 53 (32) 61 (37) 15 (9)
DA-EPOCH-R 1 (1) 35 (41) 20 (23) 25 (29) 5 (6)

--------------------------------------------------------------------------------------
*P-value = 0.001

EOT-PET no CMR (DS= 4-5) after front line therapy

EOT- PET DS  4-5 ( 259 pts out of study) and  treated according to local clinical practice

Martelli et al.J.Clin.Oncol 2024



Martelli et al.J.Clin.Oncol 2024

• DS-4 pts outcomes similar to those of pts 
achieving a CMR (DS 1-3)

• Consolidation RT  DS-4  140/174 ( 80%)

• ASCT in 12 of 148 pts with RT

• ASCT in 4 of 15 DS4 pts with no RT

PFS according to DS=4  EOT- PET scan 

DS=5

DS=4



Good outcome of EOT-PET with DS= 4

R-CHOP
R-DA-EPOCH

Hayden AR. Blood, 2020; 136: 2803-2811

Pinnix CC. Blood Adv, 2018; 2: 1334-1343

Giulino-Roth L. Br J Haematol, 2017; 179: 739-747

Deauville 1-3: not irradiated

Deauville 4: 72% irradiated

Deauville 5

Deauville 4: not irradiated

Deauville 5

Deauville 1-4

Deauville 5

33%

87%

Deauville 1

Deauville 2

Deauville 3



OS according EOT–PET DS=1-3 vs DS= 4-5 OS according EOT–PET DS=1-4 vs DS =5

Camus V. Blood Adv, 2021; 5: 3862-3872

99.3%

72 %

98.3%

43.3 %
EOT-DS=4 good response ΔSUVmax 
EOT-PET>70% 

EOT-DS=4  insufficient  response 
ΔSUVmax EOT-PET≤70%. 

Only 17 (5,4%)  patients received consolidation radiotherapy  





Camus V. Blood Adv, 2026 ; 10: 4455-4467

PMBCL = 84 pts  R-CHOP14 or R-ACVB-P  



Ceriani  et al.Journal of Nuclear Med..2025
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• Relatively low incidence of relapse ( 15-20%) occur within the first 18 months

• The approach to “salvage” should be similar to that used in DLBCL (HDT/ASCT):
– Chemosensitive disease after  salvage chemotherapy  is the most important  prognostic factor  ;

– Inferior outcomes if compared to DLBCL: CR (25% vs 48%); 2yrs OS after relapse/progression (15% vs 34%).

Kuruvilla J. Leuk Lymphoma, 2008; 49: 1329-1336
Sehn LH. Blood, 1998; 91: 717-723

Salvage therapy  in RR / PMBCL

PMBCL



• PMBCL frequently shows amplification or rearrangements of the 9p24.1 locus (programmed death ligand,

PDL).
Green MR. Blood, 2010; 116: 3268-3277 — Shi M. Am J Surg Pathol, 2014; 38: 1715-1723

Twa DDW. Blood, 2014; 123: 2062-2065

• This implies an enhanced expression of the genes PD-L1, PD-L2 and JAK2, which confer an immune-

escape capability to the neoplasm.

• The blockade of the PD-1/PD-L1/PD-L2 interaction by means of monoclonal (and not-cytotoxic) anti-PD-1 

antibodies (check-point inhibitor) has a sound rationale in relapsed and refractory disease.
Green MR. Blood, 2010; 116: 3268-3277 — Shi M. Am J Surg Pathol, 2014; 38: 1715-1723

Anti-PD-1 immunotherapy in PMBCL: rationale



Zinzani PL. Blood 2017; 130: 267-270  Armand P. J Clin Oncol 2019; 37: 3291-3299



36 months update

KEYNOTE-170

Zinzani PL. Blood, 2023; 142: 141-145



Zinzani PL. J Clin Oncol, 2019; 37: 3081-3089



• 30 patients with R/R PMBCL(refractory 67%)

• median follow up 11 months 

• ORR = 22/30 (73%) , CR =11 (37%), PR= 11(37%)
• Transplant 11pts ( 5 ASCT , 6 Allo )

Zinzani PL et al. J. Clin Oncol 2019



Zinzani PL. Blood Adv, 2023; 7: 5272-5280

12/22 (55%) responders proceeded to transplantation

50% of them were transplanted in CR



ICIs treatment
74 pts 

CR:
37 pts 

ICIs continuations 
26 pts 

Consolidation 
11 pts 

Alive in CR :
26 pts 

Alive in CR :
11 pts 

Gugliotta G, et al. Am J Hematol 2026



BV-Nivolumab bridging to CAR-T

Santoro A, Improta CM, et al. Haematologica 2026

Single-center retrospective series (Humanitas), 2019–2024: 9 patients bridged with BV + nivolumab q3w, then axi-cel in all

Efficacy

Safety
• All refractory to the last line; median 2 prior lines; median 2 cycles 

of BV + nivolumab

• After bridging: CR 55.6%, PR 11.1%, SD 33.3%; no progression

• Day +90 after CAR-T: CR in 9 of 9

• 24-month PFS 80% (median follow-up 36 months)

• CRS grade 1 in 7 and grade 2 in 2 patients; no grade ≥3

• ICANS grade 3–4 in 4 of 9 (grade 4 in 3), all reversible

Immunotherapy-only bridging to axi-cel: 9 of 9 patients in complete response at day +90



Crombie JL. Blood Adv, 2021; 5: 3563-3567

PFS OS

49%

65%

• 33 patients

• 42% with bulky disease

• 67% previously irradiated

• 30% with prior autologous transplant

• Median 3 (1-9) lines of therapy

• ORR = 25 (76%) CRR= 22( 67%)



Patient flow: March 2019 – July 2023

659 patients enrolled
and leukapheresed 97 not infused

Rapidly progressive disease
Severe infection
Persistent complete response
Manufacturing failure
Manufacturing ongoing

562 patients infused

556 evaluable* * Data entry complete in e-crf for response at day +30

Axi-cel
n = 250

Tisa-cel
n = 229

Brexu-cel
n = 67

PMBCL
n = 70

DLBCL
n = 190

4
1

9

1

3
1

1

1

1

1

1

2

2

3

3

1

CART-SIE study 
A multicenter prospective observational study on Chimeric Antigen Receptor (CAR) T-cell therapy 

for lymphoma: monitoring feasibility, efficacy, toxicity and  biomarkers in a real life setting.
PI: Paolo Corradini (Milano)

Chiappella A, et al Leukemia 2024



p 0.2018 p 0.0183 

 CR
 PR
 SD
 PD
 NRM
 n.e.

0%

20%

40%

60%

80%

100%

43% 44%

25% 20%

10%
8%

4% 13%

18% 15%

Day + 30: ORR 68% vs. 64%

PMBCL LBCL 0%

20%

40%

60%

80%

100%

58%
38%

5%

3%

22%

38%

7%
2%

5%
15%

Day + 90: ORR 63% vs. 41%

PMBCL LBCL

p 0.0012

12-mo OS: 89% (95% CI:82.0-97.8) 

12-mo OS: 70% (95% CI:61.6-79.6) 

p 0.0391

12-mo PFS: 62% (95% CI:49.9-76.4) 

12-mo PFS: 46% (95% CI:38.2-56.2) 

PFS
PMBCL vs. LBCL

OS
PMBCL vs. LBCL

Chiappella A, et al Leukemia 2024

Response (day +30 and + 90), PFS and OS after CAR-T infusion
median follow up 12.01 months 



Galtier J. et al.  Hemasphere 2024 

PMBCL

DLBCL



 PMBCL is a curable disease in nearly 80% of cases. Anthracycline and rituximab-containing regimens are the mainstay of first-
line approaches.

 R-CHOP21  is a suboptimal regimen and should not be recommended as front-line therapy .

 Dose-dense R-CHOP14, R-V/MACOP-B or DA-EPOCH-R regimens  have similar outcome. 

 Consolidation RT in patients with an EOT-PET scan (DS=1-3) should be definitively  be omitted ( IELSG-37) 

 The outcome and the role of consolidative  RT  in patients with EOT-DS=4 is still debated.  A personalized approach  to balance 
the risk vs benefit of surveillance PET or consolidation RT should be discussed  for each patient. Future studies should  be 
planned  considering EOT-CT-DNA and ΔSUVmax EOT-PET >70%

 The poor prognosis of RR-PMBCL and EOT-DS=5 is nowadays improved by CART or check-point inhibitor (CPI)

 It is unclear whether patients with CMR ( DS=1-3) after Pembro or Nivo+ BV  should receive a consolidation therapy (CART or 
ASCT) or simply observed

 CART if available, should be considered as second line for early high risk RR-PMBCL

 CART nowadays the best option for patients with non-CMR after CPI salvage chemotherapy.

Take home messages 



PMBCL

Rituximab + anthracycline containing chemotherapy 
(R-CHOP14, DA-EPOCH-R, R-V/MACOP-B)

FDG-PET

PR (DS 4)CR (DS 1-3)

Observation RT/ Repeat PET

Relapsed 
disease >12mo Nivo + BV ( PET after  

3 cycles)

CR (DS 1-3)

Nivo + BV 

SD-PD (DS5)

CAR-T

SD-PD (DS 5) or 
Relapsed disease <12mo 

Lisocel 
(Bridge: 

Nivo + BV)

PR (DS 4)

Nivo +BV (PET after 2 

cycles) 

No CR

CAR-T

PD(DS 5), con 
iPETDSUV<70%, sedi EN 

How I treat 
PMBCL 

Personal opinion 



Alice Di Rocco
Luigi Petrucci
Livia Donzelli

        Michela Ansuinelli
e gli specializzandi del gruppo N (linfomi Aggressivi )

Grazie!   

… a voi tutti per l’attenzione

Emanuele Zucca 
Luca Ceriani 





R-CHOP21

Event-free survival by regimens

Zucca, Martelli  et al. Blood 2025 



Thank you for attention …..
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