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DISTINCT CLINICOPATHOLOGIC ENTITY

• THYMIC B-CELL ORIGIN

•PREDOMINANTLY YOUNG FEMALES (AYA 15-35Y)
•LONG-TERM TOXICITIES IMPORTANT

•AGGRESSIVE PRESENTATION

•LOCALIZED; BULKY MEDIASTINAL MASS

•LESS COMMONLY EXTRA-NODAL SITES (LUNGS, KIDNEYS, LIVER)

• HIGH CURE RATE

•HISTORICALLY POOR OUTCOMES FOR RELAPSED/REFRACTORY DISEASE

PMBCL
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GENE-EXPRESSION BASED ASSAY FOR PMBCL

Mottok et al. Blood 2018; Lim. Blood 2018

FFPE tissue samples

58 genes analyzed 
(Nanostring Lymph3Cx)



GENE-EXPRESSION BASED ASSAY FOR PMBCL

Mottok et al. Blood 2018; Lim. Blood 2018

FFPE tissue samples

58 genes analyzed 
(Nanostring Lymph3Cx)

Noerenberg et al. JCO 2023



TARGETABLE SURFACE MARKERS

DEREGULATED RECEPTOR SIGNALING

PROGRAMMED DEATH

LIGAND AXIS

Dunleavy and Steidl. Semin in Hem. 2015

NOVEL TARGETS IN PMBCL



• OPTIMAL THERAPY - CONTROVERSIAL

• PAUCITY OF PROSPECTIVE DATA/RANDOMIZED

STUDIES

• HISTORICALLY APPROACHED LIKE DLBCL
• R-CHOP ‘DE FACTO’ STANDARD

• MEDIASTINAL RT WIDELY USED

• CURE RATE FOR REFRACTORY/PROGRESSIVE DISEASE LOW
• CRITICAL TO OPTIMIZE UP-FRONT APPROACHES

PMBCL-CURRENT APPROACHES



Study  Treatment Study type Outcome

Chemotherapy RT +/-

Savage et al. 

(2006)

CHOP/R-CHOP /MACOP-

B/VACOP-B

Variable – included 

in primary therapy 

in 39%

Retrospective study

N=153

PFS 69% at 5 years.

Only MACOP-B/VACOP-B versus CHOP-like 

regimens were significantly different

Zinzani et al. (2009) R-MACOP-B/VACOP-B Yes Retrospective study DFS 88% at 5 years

Rieger et al. 

(2011)

CHOP/R-CHOP Yes – RT intended 

in 87%

Retrospective analysis

N=87

EFS was 78% for R-CHOP and 52% for 

CHOP at 3 years

Vassilakopoulos et al.

(2012)

R-CHOP Yes – in 76% Retrospective study

N=75

PFS was 81% at 5 years

Soumerai et al. 

(2014)

R-CHOP Yes – 77% of 

responding 

patients

Retrospective study

N=63

PFS was 68% at 5 years

Dunleavy et al. (2013) DA-EPOCH-R No Prospective study  N=51 EFS  was 93% at 5 years

Martelli et al. 

(2014)

R-MACOP-B, R-VACOP-B, R-

CHOP

Yes – 89% Prospective study

N=125

PFS is 86% at 5 years

Gleeson et al. 

(2016)

R-CHOP-14 versus R-CHOP-21 Yes – 57% Retrospective analysis N=50 PFS was 80% at 5 years

Roth et al. 

(2017)

DA-EPOCH-R 15% of patients Retrospective analysis 

N=153

EFS was 86% at 3 years

Hayden et al. 

(2020)

R-CHOP 44% of patients Retrospective analysis 

N=159

TTP and OS: 80% and 89%

Camus et al.

(2021)

R-ACVBP, R-CHOP-14, R-CHOP-

21

5%

(23% had ASCT)

Retrospective analysis PFS > 80%; Inferior outcome for R-CHOP-21

Held et al.

(2023)

R-CHOP-21 versus R-CHOP-14

(UNFOLDER trial)

Yes – 62% Prospective analysis R-CHOP-14 and R-CHOP-21 equivalent

EFS improved following RT

SELECT STUDIES IN PMBCL
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Zinzani et al. Haematologica. 2002; 87:1258-1264 

EARLY STUDIES: INTENSIVE VS STANDARD REGIMENS



DA-EPOCH-R IN PMBCL

Dunleavy et al. NEJM 2013
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Camus et al.  Blood Advances 2021
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LYSA STUDY – 313 PATIENTS WITH PMBCL 

313 patients
ASCT in 25.6%(R-
ACVBP) and 
31.6% (R-CHOP-
14)
Mediastinal RT: 
5.4%



Hayden et al, Blood 2020

159 patients

94% - R-CHOP

44% - RT

PET ADAPTED APPROACH USING CHOP-BASED THERAPY

R-CHOP - 5yr 

PFS: 78% 

DS4: 72% 

received RT



Davies  et al, Haematological Oncology (Proc Lugano meeting) 2023 Martelli et al. JCO 2014 (IELSG 26)



Martelli et al. JCO 2014 (IELSG 26)

545 enrolled

530 assessed

286 (50.6%)

Zucca et al. ASCO  2023
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530 assessed

286 (50.6%)

Martelli et al. JCO 2014 (IELSG 26)Zucca et al. ASCO  2023



IELSG – 37 : Preliminary Analysis

Martelli et al, Haematological Oncology (Proc Lugano meeting) 2021
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IELSG – 37 : Preliminary Analysis

Martelli et al, Haematological Oncology (Proc Lugano meeting) 2021



Cook et al. Haematologica 2023

S-CIT: CHOP-21 

or CHOP-21 

DI-CIT: Inc. freq, 

dose and no. of 

syst. agents
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Max 

SUV: 6

Max 

SUV: 6

Max 

SUV:2

Max 

SUV: 2

Observe

End of therapy 6 weeks later

EOT-PET IMAGING IN PMBCL



Melani et al. Haematologica 2018

EOT-PET IMAGING IN PMBCL



EVOLUTION OF PET FINDINGS IN PMBCL
SUVmax : PET + Non-progressors Deauville : PET + Non-progressors

SUVmax : PET + Rx Failure Deauville : PET + Rx Failure

Melani et al. Haematologica 2018



T-cell

B-Cell

CD19 CD20

CD79B

ADCMAb

CAR T

CD3

Bi-Specific Ab

ADC

T-cellICIs

NEW TREATMENTS IN PMBCL

CD30

ADC

PD1



RATIONALE FOR CHECKPOINT INHIBITION IN PMBCL

• Biologic features:

• 9p24.1 alterations – PD-L1/2 up-

regulation

• Microenviroment similar to 

Hodgkin lymphoma

• Clinical Experience:

• Pembrolizumab: monoclonal anti-

PD-1 Ab

• Studied in adults with 

relapsed/refractory PMBCL in 

phase I/II trials

• Association between PD-L1 

expression and outcome
Zinzani et al, Blood, 2017

Armande et al, JCO 2019

ORR 48%, CR 33% 

n=21

Phase Ib

n=21
Phase II 

n=53

ORR 45%, CR 13%

Pembrolizumab



NIVOLUMAB IN PMBCL

ORR: 22/30 (73%)

CR: 11/30 (37%)

Zinzani et al, JCO 2019
Zinzani et al. Blood 2017

- Prior ASCT or 2 or more LOT

- 30 patients accrued



ANHL 1931 - SCHEMA

Study Entry

randomization

R-CHOP or DA-EPOCH-R Cycles 1-3 Nivo + R-CHOP or DA-EPOCH-R Cycles 1-3

R-CHOP or DA-EPOCH-R Cycles 4-6 Nivo + R-CHOP or DA-EPOCH-R Cycles 4-6

CT or PET/CT CT or PET/CT

SD, PR, CRSD, PR, CR

PD PD
off therapy

PET/CT

Lisa Roth PI

100+/186



NCI – Use of CD19-CAR.28z T cells for 

Large cell Lymphoma

Patient

Lymphoma 

type

Number of 

prior 

therapies

Infused 

CAR+ T 

cells/kg

Response

(duration in 

months)

1 PMBCL 4 5x106 CR (35+)

2 PMBCL 3 2.5x106 NE, death

3 DLBCL, NOS 5 2.5x106 CR (25+)

4 PMBCL 10 2.5x106 CR (21+)

5 PMBCL 3 2.5x106 SD (1)

6 CLL→ DLBCL 13 1x106 PR (1) 

7 DLBCL, NOS 3 1x106 NE

8 DLBCL, NOS 2 1x106 CR (6)

9 DLBCL, NOS 3 1x106 CR (17+)

DEFINED LYMPHODEPLETING REGIMEN WITH IL-2:

CY 60 mg/kg for 2 doses and FLU 25 mg/m2 for 5 doses

Kochenderfer et al, JCO 2015
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NCI – Use of CD19-CAR.28z T cells for 

Large cell Lymphoma

Patient

Lymphoma 

type

Number of 

prior 

therapies

Infused 

CAR+ T 

cells/kg

Response

(duration in 

months)

1 PMBCL 4 5x106 CR (35+)

2 PMBCL 3 2.5x106 NE, death

3 DLBCL, NOS 5 2.5x106 CR (25+)

4 PMBCL 10 2.5x106 CR (21+)

5 PMBCL 3 2.5x106 SD (1)

6 CLL→ DLBCL 13 1x106 PR (1) 

7 DLBCL, NOS 3 1x106 NE

8 DLBCL, NOS 2 1x106 CR (6)

9 DLBCL, NOS 3 1x106 CR (17+)

All except Patient 9 were 

refractory to their last 

chemotherapy regimen

Patient 9 had relapsed after auto 

stem cell transplant.

DEFINED LYMPHODEPLETING REGIMEN WITH IL-2:

CY 60 mg/kg for 2 doses and FLU 25 mg/m2 for 5 doses

14 patients

Kochenderfer et al, JCO 2015

FDA Approved Anti-CD19 CAR T-Cells for Aggressive BCL

1. Neelapu et al. NEJM. 2018 2. Schuster et al. NEJM. 2019; 3. Abramson et al. Lancet. 2020

Axicabtagene 
Ciloleucel1

Tisagenlecleucel2 Lisocabtagene
Maraleucel3

Construct Anti–CD19-CD28-CD3z Anti–CD19-41BB-CD3z
Anti–CD19-41BB-

CD3z

Dose
2 x 106/kg (max 2 x 

108)
0.6 to 6.0 x 108/kg 50 to 150 x 106

Lymphodepletion Flu/Cy 30/500 x 3 days
Flu/Cy 25/250 x 3 days,

or bendamustine x 
2 days

Flu/Cy 30/300 x 3 
days

Inclusion of PMBCL
Yes

8 patients
No Yes

• 33 patients

• Median 3 prior treatments

• Auto: 1/3; RT 2/3

• PFS @ 24 mos 64%

• No difference with prior ICI

Crombie et al. Blood Advances 2021
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Advanced stage 

disease?



• WHAT IS OPTIMAL REGIMEN FOR PMBCL? 

• ARE DOSE-INTENSIVE APPROACHES SUPERIOR?
• OBVIATING NEED FOR RT

• WHICH EOT + PATIENTS NEED RT? 

• DOES THIS DEPEND ON UP-FRONT REGIMEN?
• NEED FOR ALTERNATIVE EOT RESPONSE ASSESSMENT TOOLS

• NOVEL AGENTS

• ROLE OF ANTI-CD19 CAR-T/BITES/OTHER NOVEL AGENTS

• ROLE OF IMMUNE CHECKPOINT INHIBITORS

• IN UPFRONT TREATMENT? (ONGOING US COOPERATIVE GROUP STUDY)

• FOR SELECT BIOLOGICAL SUBTYPES (9P24/PD-L1 STATUS)

PMBCL: CONCLUSIONS



Questions



Knorr et al. Haematologica 2021

OUTCOME OF PEDIATRIC PATIENTS WITH PMBCL 
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