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First line therapy = Rituximab + polychemotherapy

In refractory / relapsing cases ... Which therapy?

• Radiation ?

• Second line chemotherapy?

• Lenalidomide?

• Other targeted therapies ?

Therapeutic recommendations



Clinical case : chemoresistance with second line therapy

R-CHOPx6 CR
Rituximab + Gemcitabine + Oxaliplatine

 Poor response
 Impaired quality of life, chemo side effects in elderly

82 years old women
PCDLBCL Leg type  (knee)

Cutaneous relapse (leg)
3 months later

Diffuse finger tumor infiltration 
while receiving chemo



It is mandatory to :

Understang genomic landscape
Oncogenesis mechanisms

 To develop new therapies

Why to study PCDLBCL Leg type biology?



Leg type Lymphoma exhibit same features as ABC DLBCL

• Transcriptomic and phenotypic
profile consistent with ABC DLBCL

• IgH Gene analysis: post germinal-
center profile

• Oncogene alterations
– CDKN2A/ p16 deletion

– MYC (10-30%), BCL6 (25%) 

– No BCL2 (0%)

• = as DLBCL, ABC (non GC) subtype

Cmu deletion (switch)                           IgM expression

Transcriptomic profile

Han’s algorythm, immunophenotype

FISH BCL6 FISH MYC

Hoefnagel et al, Blood, 2005
Menguyet al, Histopathology 2019

Pham-Ledard et al, 
J Derm Sci, 2017,  



BCL2 split BCL6 split MYC
split

Double
Hit

Pham-Ledard et al., 2013 1/23 (4%) 6/23 (26%) 3/23 (13%) 0/23

Lucioni et al., 2016 1/20 (5%)

Menguy et al., 2018 0/23 4/23 (18%) 1/23(5%) 0/23

Schrader et al., 2018 14/44 (32%) 2/44 
(4%)

7

DH = Very
rare event

MYC split (in this study)
Associated with reduced specific
survival and disease free survival but 
not for overall survival

Dual
Expressor

13/18 (72%)

19/23 (83%)

28/43 (65%)

DE=Frequent
Prognosis
impact?

PCFCL-LC, DE negative

PCFCL-LC, DE positive

PCDLBCL-LT, DE positive

PCDLBCL-LT, DE negative

Poor Specific survival in PCDLBCL leg type 
with BCL2-MYC expression

Controversies about MYC/BCL2 Hit / Dual Expression



• Active in DLBCL with BCL2 
alterations (ampli/DH)

• In PCDLBCL leg type: no BCL2
mutation/ampli/hit

• BCL2 strong expression
75 years old man, Refractory to poly chemo
MYD88 WT, BCL2 WT 

BCL2 Inhibitor
Venetoclax



Next generation sequencing in Leg type Lymphoma



NGS profile: confirms MYD88 frequency and shows recurrent genes mutations

Mareschal, Pham-Ledard et al, J Invest Dermatol 2018



Mutations in PCDLBCL-leg
type: closer pattern to CNS 
(Central Nervous System) 

than other DLBCL

Mareschal, Pham-Ledard et al, J Invest Dermatol 2018

-High MYD88
-PIM1
-CD79B
- TBL1XR1: 30%

-CREBBP
-MYC
-IRF4



Zhou et al, J Invest Dermatol, 2018

Mutations activating NFkB pathway / Immune Surveillance

Genes involved in 
- antigen presentation
- T-cell co-stimulation



CD79B: 
40 % (3)/ 45% (4)

CARD11:
10% (2), 3% ( 4)

TLR 
signaling

MYD88L265P:
- 69% (1)

- 77% (4) 

BCR 
signaling

(1) Pham-Ledard et al. J Invest Dermatol. 2012; (2) Koens L et al. J Invest Dermatol. 2014 ;
(2) (3) Mareschal J et al. J Invest Dermatol. 2012 (4) Zhou et al. J Invest Dermatol. 2019

Cell survivor

apoptosis

IFN pathway
Akt/mTor

NF KB 
pathway

Genetic landscape of PCDLBCL Leg -Type

Whether the genetic profile may predict 
complete durable response or relapsing-

refractory disease?



Lymphopanel designed for DLBCL targeting 36 genes

NF-kB

TNFAIP3, 

MYD88, PIM1, 

CARD11, 

IRF4, PRDM1

Apoptosis/

Cell cycle  

CCND3, 

XPO1, MYC, 

CDKN2A/B, 

FOXO1, TP53, 

GNA13, BCL2

Epigenetic 

Regulation 

ARID1A, 

EZH2, EP300, 

MEF2B, 

CREBBP

JAK STAT

SOCS1, 

STAT6

Immunity

CIITA, CXCR4, 

B2M, PLCG2, 

TNFRSF14, 

CD58 

BCR

BTK, 

CD79A/B, 

TCF3, ID3

NOTCH

NOTCH1, 

NOTCH2

MAP Kinase

BRAF

Refractory/

Relapse

n= 18

Responders

n= 14

Targeted NGS

Biopsy at diagnosis
n=32

Targeted NGS of PCDLBCL leg type : RR versus good response

Ducharme O et al, J Invest Dermatol. 2019



BCR/NFKB

More BCR signaling mutations (CD79A/B / CARD11) in the RR subgroup



Patients with BCR mutation 
displayed a reduced PFS and 

specific survival

Ducharme O et al, J Invest Dermatol. 2019



VAF enrichment of primary mutations affecting 
• CD79B
• CARD11
• MYD88

 pivotal role in disease oncogenesis

Clonal selection between diagnosis and relapse: BCR and MYD88 mutations

Ducharme O et al, J Invest Dermatol. 2019



CD79b

SYK

SFK

BCR

PI3K

AKT

mTOR

BTK

PKC-β

CARD11

MALT1

Bcl-10

NFκB

TLR

IRF4

PRDM1

SURVIVAL

MYD88
IRAK4
IRAK1

Bcl-6

BLIMP1Terminal B-cell differentiation

YK 
inhibiteurs

MYD88 
inhibiteurs

IRAK4
inhibiteurs

Phenothiazine
derivatives

MALT
inhibiteurs

BORTEZOMIB

PI3K 
inhibiteurs

AKT 
inhibiteurs

Everolimus
Temsirolimus

BTK inhibiteurs

Interferon

Lenalidomide

ENZASTAURIN
SOTRASTAURIN

BCR targeting in these patients?

40%

78%

5%

25-30%

15%



Rare Tumors 2015

Addictive response of primary
cutaneous diffuse large B cell
lymphoma leg type to low-
dose ibrutinib. Pang A, Au-
Yeung R, Leung RYY, Kwong YL. 
Ann Hematol. 2019 

BCR inhibitor IBRUTINIB in PCDLBCL Leg type



BTK Inhibitor Clinical case with ibrutinib efficacy
July 2019
65 years woman
PCDLBCL Leg type

R-CHOPx6 CR

Feb 2020
3 months later
Cutaneous Relapse

June 2020
Lenalidomide
refractory

LENALIDOMIDE + Rituximab

Oct 2020
Complete Remission

IBRUTINIB

Mutations: MYD88, CD79B, PIM1
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MYD88 
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IRAK4
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Lenalidomide in PCDLBCL Leg type?

40%

78%

5%

25-30%

15%



Lenalidomide in PCDLBCL Leg type



Lenalidomide Clinical case

Aug 2018
85 years man
PCDLBCL Leg type

Feb 2019

Diffuse cutaneous
relapse

October 2020: 
minimal disease

R-CHOPx6 CR

LENALIDOMIDE + Rituximab

Low dose 
Lenalidomide
10 mg/day
10 days / month

NGS: mutation MYD88
PIM1
GNA13



24

Schmitz et al, NEJM 2018

Exome and RNAseq classification
MCD: MYD88L265P and CD79B mutated
N1: NOTCH1 mutation 
BN2: BCL6 fusion and NOTCH2 mutation 
EZB: EZH2 mutation and BCL2 rearrangement

ABC

GC

240 DLBCL at diagnosis, prior to R-CHOP therapy

Molecular classification of DLBCL: Leg type are « MCD »

As primary CNS DLBCL 
PCDLBCL leg type belong

to « MCD » subtype

MYD88 + CD79b



25

• Hodgkin lymphoma : 

Amplification of 9p24.1 locus

encoding for PD-L1 and PD-L2

associated with protein expression  Efficacy of PD-1 inhibitors.4

• Primary testicular and primary central nervous system DLBCLs :

4. Ansell, S. M. et al. PD-1 Blockade with Nivolumab in Relapsed or Refractory Hodgkin’s Lymphoma. N. Engl. J. Med. 372 (2015).
5. Chapuy, B. et al. Targetable genetic features of primary testicular and primary central nervous system lymphomas. Blood 127(2016).

Primary testicular
DLBCL

Primary central 
nervous system 

DLBCL

PCDLBCL-LT

Common features : 
-Phenotypic (ABC)

-Genetic (MCD)
MYD88 + CD79b

Locus 9p24.1 5 : 
- Copy number gains
- Amplifications
- Translocations

Expression of proteins
PD-L1 and PD-L2

9p24.1 locus (PDL1/PDL2) in PCDLBCL leg type?



• PDL1/2 rearrangements: 2/27 (7,4%)

•  expression of PDL2  in these 2 only
cases (tumor)

• Microenvironnement expression of 
PDL1: 27/27 (TAM tumor associated
macrophages)

Tumor PDL2

PDL2/PAX5

PDL1/PAX5

PDL1/CD163

Rares PDL1/PDL2 rearrangements but PDL1 expression by TAM

Am J Surg Pathol 2018



• 4/10 cases with
PDL1/ PDL2 break

• 50% with tumor
(n=2) expression of 
PDL1/2

Some PDL1/PDL2 rearrangements in this paper

Zhou XA et al, J Invest Dermatol 2019



Checkpoint inhibitors in PCDLBCL Leg Type?

Di Ramondo et al, 
Br J Haematol, 2019

Checkpoint inhibitors: 
Modest objective RR in DLBCL
(10-30%)

 Select patients among PDL1/2 
gene status?

Godfrey J et al, Blood, 2019



1. PCDLBCL Leg type display typical clinical behavior and may be identified

with BCL2 +/ MUM1+ (> 50%) / CD10-/ FOXP1 + phenotype

2. Advances in oncogenesis knowlegge : MYD88 (70%), NFkB alterations

and BCR pathway, Immune genes are involved

3. Therapeutic perspectives have to be investigated: for who, when and 

how? Lenalidomide, BTK inhibitors, NFkB targets, checkpoint inhibitors

Take Home Messages




