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1. Epidemiology

B-cell lymphoma of the brain, the spinal cord, the eyes or
the meninges in the absence of systemic lymphoma

* DLBCL (>95%) >>> other aggressive B cell
lymphoma >low grade NHL (MZL) > T cells
lymphoma

* 50% patients > 60 years

42 % >70 Y ||14% >80 Y

* Al or some of e C8! ghomas, inchuding ICO-0-3 hrstology codes S380-3084, 5091-5480, 9480 (Table 2a).
L) and anapiasac (Tatde 20).c.

. Percentages may not add up 1 100% due 1o ounding. dfuze anapasc
astocytoma, and unigue astrocytoma vanants (Tadle 22) d inckudes gloma makgrant, NOS, fumors, Amors, ol fmors of I
7 P RN, N | - 3. PGSy MRSINCCYTC RIONE. O MROIRSTS regded w0 SIC WMOOBRTE s
mecpieam, unapeciied, and of otber (Table Za) 6. JCD-0-3 Natology codes: 9380- 8354, 5391-9450.480 I -
Fig. 8. Distribution" of All Primary Brain and CNS Tumors by CBTRUS Histology Groupings and Histology (N = 343,175), CBTRUS Statistical Report: NPCR =
and SEER, 2007-2011. 80 —

|
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2. Physiopathology

-Large B cells lymphoma
-Perivascular diffuse proliferation of
centroblastic tumor cells

-Frequent large area of necrosis AL T
-CD19+, 20+, 22+, 79a* DLBCL pENsL

g o All ABC-type
- Genomic instability
Non GC su btype CDKN2ASS 24% (431180 35% (19/55)°  71% (15/21)K
bi-alleic 19% (8/43)®  26% (5/19)° 73% (11/15)

CNAs of additional p53/cell
cycle components

Total CNAs high high high

inladb inlad b d
acB multiple multiple rare

.
/ MUM-1
cpio| | +

\'\.

=\ Bcl-6

Oncogenic TLR and BCR Signaling

. MYD8gL26% 12% (6/49)°  29% (45/155)' \ 60% (33/55)'
‘ \ NFkBIZ™" 9% (16/180)8  20% (11/55)2 B62)™

- o NFKBIZ 9" and/or MYD88-255F  NA NA 83% (44/53)"

MUM-1 +/-| — [non-GCB CD79B8Y196mut

Total 16% (8/49)°  23% (35/155)  38% (19/50)°

Concurrent with MYD88L265P  38% (3/8)°  43% (15/35)'  89% (17/19)

- Frequent MYD88 mutation PD-1 Ligand Deregulation

1 AIPD-L 1990 L2990 goe (1111805 7% (4/55)° P

_ PDL]./PDLZ expression 9p24.1/PD-L19%" andfor PD-L2 (111807 7% (4/55) 52% (33/63)

PD-L1 or PDL-2 translocation NA NA

Chapuy Blood 2016



3. Clinical manifestations

Personality [k
changes P,

symptoms

Focal deficits w0 Ocular



https://www.bing.com/images/search?q=symptomes+neurocognitifs&view=detailv2&&id=441CC4FBBFF5A9BFC71E68888A60A695978BB8C2&selectedIndex=0&ccid=g25hzwA3&simid=608037683922731826&thid=OIP.M836e61cf00370a371d1549402d13d665o0

4. Diagnosis
. Suspected on MRI...

Gadolinium
+

Perfusion

. ..Confirmed by biopsy (stereotaxic needle biopsy)
Stop corticoid (false negative)



5. Baseline evaluation + staging

-to define the extension of the disease
-to exclude systemic localization (present in 8%)

Baseline evaluation
Usual + neurocognitive testing
(MMSE,IADL,..)

Staging
WB-MRI +/-Medullar

CSF Examination

Ophtalmologic evaluation /

(Testicular Ultrasonography)

18FDG-PET (No Bone marrow biopsy)*

e

*J Jelicic Ash 2022

LP: P WBC count (Cytometry +/- PCR)
/N protein concentration

Normal glucose concentration
IL10

Ocular involvement in 5% of PCNSL
Fundus exam/Fluo /slit lamp +/- OCT
Vitrectomy/ intravitreal Pct:
-Cytometry, IL10 & IL6 dosage:

IL10 > 50 pg/mL

IL10/1L6 > 1
-MYD88 mutations/ PCR B cells clonalitty




6. Prognostic score
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Fig 1. Kaplan-Meier curve showing overall survival of the 282 Memorial
Sloan-Kettering Cancer Center (MSKCC; New York, NY) primary CNS lymphoma
patients stratified by recursive partitioning analysis classification. Age younger
than 50, class 1; age older than 50 and Karnofsky performance score (KPS) higher
than 70, class 2; age older than 50 and KPS less than 70, class 3.
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Fig. 2. Survival curves for patients grouped according to the IELSG prognostic score: Patients treated with HD-MTX-based CHT + RT
with 0-1(__),2-3 or 4-5 (- - -) unfavorable features. Updated from [21]

|IESLG score**

Age >61

PS>2

LDH €

CSF Protein level €
Deep brain involvement

*Abrey JCO 2006,**Ferreri JCO 2003
Rubinstein JCO 2013



8. Treatment: generalities

INDUCTION

 Chemotherapy (BBB agents):

* HD MTX (3.5gr/m?) *
* Ara C (4x2gr/m?)**

* + Other drugs : Thiotepa...

ﬁ

etc.

Rituximab : 2 Randomized studies

CONSOLIDATION

ASCT
 (WBRT)
* (Chemotherapy)

Methotrexate-  Methotrexate-  Methotrexate- HR(95%Cl) pvalve HR(95%CI) pvalue

HR(95%Cl) pvalue

cytarabine cytarabineplus  cytarab i forgroupA forgroup A for group B
(group A; n=75) rituximab rituximaband  vsgroupB vs group C vs group C
(group B; n=69)  thiotepa
(group C; n=75)

Complete remission 17 (23%; 21(30%; 37 (49%; 0-74 0-29 0-46 0-0007 061 0:020

95%C114-31)  95%C121-42) 95% C1 38-60) (0-43-1-29) (0-28-0-74) (0-40-0-94)
Fartial response 23 (31%) 30 (43%) 28 (37%) - . - -
Overall response” 40 (53%; 51 (74%: 65 (87%; 069 0010 061 000001 089 0-053

95%C142-64)  95%Cl64-84) 95%C180-94)  (0-54-0-88) (0-49-0-77) (0-76-1-03)

Event-free survival, age groups

18-60 yr 100 >61yr

100

2 2 a5 48 monira 80 o
HR 0.56 HR 1.42
P =0.054 P=0.129

*Ferreri Neurology , 2001
** Ferreri Lancet, 2009



8.1 First line treatment : Induction

Studies
Morris et al. 52 60 R-MPV-(A) 60 %
30-79
Ferreri et al. IESLG32 75 57 R-MTX-AraC-thiotepa 49%
Randomized Phase 2 53-62
) 61
Rubenstein et al, CALCG 44 R-MTX-Temo 66 %
12-76
Omuro et al.MSKCC 32 57 R-MPV 44% (5 cycles)
23-67 66% (7 cycles)
Soussain et al. PRECIS 140 54 R-MBVP X2 + R-AraC X2 43 %
27-60

Majority of no randomized trials / different response criteria

HD MTX:
in 3 hours infusion,
Q 2-3 weeks
Minimum 6 HD-MTX injections, up to 10 if no CR



8.2 First line treatment : Consolidation - ASCT

PFS oS
2 phase Il trials WBRT vs ASCT - TN
m ! usl 1_% )
IELSG32* PRECIS ** IESLG e
l-JpPer age @ 60 " — weRT "l — WERT
Ilmlt oolE=082 — ascT o) peon L L L I — ASCT |
Induction MTX-araC "
. rituximab + | R-MBVP - R-AraC EFS ) OS
regimen : 0'h
thiotepa O.EI'\LZ_V EFS=87%
WBRT dose |36+/-9G 40 G i
/96y Y |IPRECIS | -
Conditioning | Thiotepa - Thiotepa- 9'CH 9°0j
regimen BCNU busulfan-CTX 2-y EFS =69%
) = WBRTarm —
co (p=0.03) = ASCT arm ¢o _ VXSBE-I::nT
I I I I I I I I ]
0O 12 24 36 48 1T 17 17 17 1T 171
0 12 24 36 48 60
NG OS # Time from consolidation Time from inclusion

RT ing of tive functi t] (months) (months)
- Worsening ot executive tunction overtime *Ferreri, IESLG 32; Lancet Haemato 2017

ASCT: improvement of neurocognitive function and QoL *Ferreri. IESLG 32+ Leukemia 2022
In both trials only 50% of patient will go to consolidation ** Houillier C, PRECIS, JCO 2019



First line treatment : Consolidation - ASCT

 MATRIX/IESLG43 phase Il Trials
ASCT vs Chemo *

<70y
ASCT M PFS and OS

Treatment algorithm

Induction

Harvest

Consolidation
2 cycles R-DeVIC

Rituximab 375 mgim?id | v (d0)

v
Hostamide 1500 mg/m’id v
Carboplatin 300 mg/mii v (d1)

MARTA multicenter prospective Study:

ASCT for elderly

OSITT

2 30 % 42 4@
Sortha hom start of Puchion st
“ 1" B} 3 1

1-year 0S: 62.7%

freatment Algorithm

OS PP Induction

Consolidation

Months fom ASCT
P 8 5

1-year OS: 80.6%

2# MATRIX (aw)
Rituximab 37% ym* (d 0
Methotrexat
Cytarabin 2x2 g/m¥d (0 2
Thictepa 30 mg/m” (d4)
} —_— PD; off Study

2# MATRIx

i —  SDIPD: off Study
Randomization

/ (Strata: response) \

High-dose chemotherapy
BCNU" 400 mp/m’ Lv. (d-6)
' I I or. Busultan, 2x3 2mo%g
Thiotepa 2 x 5 mghg/d v (d-5-(-4))
ASCT (d0)
Rituximab 375 mgh d0.4
Methotrexat 3 45 g/m' (d Y
Cytarabin 2x2 g/m*id (8 2-3) AL
ha
Rituximab 375 mg'm* (¢ 0. 4)
Methotrexat 3.5 o 11
Cytarabin 2x2 g'm'/d (d 2-3)
Rituximab 375 mgl !
Busulfan 3.2 mokg/d (d - 748)
Thiotepa 5 mgkg/d (d -5(4)
ASCY (d0

*Ferreri ASH 2022
** Schorb, ASH 2022



9. Relapse treatment

<70y >70Y or
and fit « Unfit »
/ \ RN
Relapse<ly Relaspe>1y
relapse>1y Relapse < 1y l
New agent
R-Revlimid, ibrutinib,...
HD MTX based therapy Taking first line TT into account
or HD MTX based therapy
(R)ICE or (R)DHAP (R)-DHAP or (R)-ICE
CRor PR SD or PD
l TIRD Line treatment
ASCT Study protocol
CAR T cells

(TT-BCNU or TT-Bu)

New agents
Palliative care

|5y 0s: 62%]

Adapted from LOC recommendations 2023



Take-home messages for PCNSL

Biopsy before steroids
Always address to an experienced center (high dose treatment)

Induction chemotherapy:
* Based on high-dose methotrexate (3.5 g/m2, over 2-3 hours)

* Dose intensity = every 2-3weeks, minimum 6 HD-MTX injections
more cycles if not in CR

Consolidation: for fit patients
* ASCT (Thiotepa BCNU/Thiotepa Busulfan , NOT BEAM ! )

Salvage treatment:
 depends on age, performance status, and type(s) of previous treatment(s).




Contacts and references for PCNSL

L R Schaff. Primary central nervous system lymphoma: Review Series. Blood . 2022.

L R Schaff. Primary central nervous system [ymphoma: a narrative review of ongoing clinical trials and goals for
future studies. Ann Lymphoma. 2021.

T. Calimeri. How we treat primary central nervous system lymphoma. ESMO Guidelines 2021

LOC Recommendations. France. 2023.

UK Guidelines : C.P. Fox. Guidelines for the diagnosis and management of primary CNS diffuse large B-cell. BJH.2019.

( - 5 RCP nationale — web conf

Coordinatrice ; Caroline HOUILLIER

Responsable Meuro : Pr. Khé HOANG - XUAN

LO C Responsable Hémato : Dr Carole SOUSSAIN
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Epidemiology
3 different clinical sub-types

Endemic BL Sporadic BL Associated-ID BL
Equatorial Africa * Worldwilde e Worldwide
Median age: 6-9y |[|* Median age: 30y * In HIV patients
EBV+ 100% and (3 peaks 10,40 and (and all other ID
association with 75y) patients)
malaria ¢« 1.70

1-2% of all NHL e 25.40% EBV+
* 20-30% EBV* . Nodal
d'/Qz 2:1 o O"/Q:31 0da .
. presentation most
Involvement facial || Frequent
bone, jaw abdominal rommon

involvement, other
extranodal sites

M.Roschewski. Burkitt’s Lymphoma. NEJM. 2022



Pathology

ey e | [ — * Diffuse, Monomorphic medium
A ke e e S o size cells. Starry sky appearance

* Immunophenotype:
CD19, 20, 22,79 + Ki67 >97%
GC profile:CD10 +, BCL6 but no BCL2

* Cytogenetics: single translocation
— t(8;14)(q24;932) <=> cMYC (80%)
— 1(8;22)(q24;q11)
— 1(2;8)(q24;q12)
— (119 alteration) new WHO sub-entity

c-myc




Clinical manifestations
Extra nodal localizations

 Abdominal masses (ileocecal), bowel obstruction
* Kidney, testis, ovarian & breast involvement

* Nodal involvement (adult patient)

* CNS: 15%
* BM: 30% Bad prognosis factors




Work-up

Must be completed rapidly
Treatment must start within 48 hours !!

e Personal history & clinical examination;

e Laboratory analyzes: CBC, liver & renal function, uric acid, LDH,
HIV, EBV, HBV & HCV

* BM biopsy

* Lumbar puncture with CSF examination (cerebral MRI C+)
e Cardiac evaluation

* Pet scan for staging

e Discussion about fertility issues



Prognostic markers

Performance status >1 — NLDH
CNS and BM involvement (any of those = high risk)

Table 4. Risk Stratification in Adults According to the
Burkitt Lymphoma International Prognostic Index.*

Risk factor

CNS involvernent

LDH =3 xULN

ECOG performance-status score =2
Age =40 yr

Risk category

Low risk: no risk factors
Intermediate risk: 1 risk factor

High risk: =2 risk factors

M.Roschewski. Burkitt’s Lymphoma. NEJM. 2022



Treatment: generalities

* Rare entity, few randomized studies

* Corticoid Pre-phase: finish staging; {, Tumor lysis syndrome

* Rituximab: after debulking > start at Cycle 2 (Tumor lysis syndrome !!!)
* CNS active agents: IT or high dose sytemic MTX or cytarabine

2 types of chemo:

Intensive short-cycle chemotherapies

(ISCC):

- BBB crossing (AraC, Metho)
- high hematological toxicities

LYSA-GRAAL - GMALL - DANA FARBER

Children and adolescents
Fit adults with high risk disease or CNS
involvement

Low intensity Chemotherapies (LIC):

- Prolonged exposure to low-
concentration drug

-Less toxic

- Not in case of CNS involvement

DA-EPOCH-R

Low risk disease and unfit patients




Intensive short cycle chemotherapy

Chemotherapy

Cooperative group Event-Free Survival Overall Survival

regimen

HOVON 127 BL/ SAKK 37/16 version 07, 31 JAN 2018

Hoelzer/GMALL
: = CODOX-M/R-IVAC
s pEEsE T > e R R b4 . HOVON
LMB

al

Cum Surviv
Cum S

Overall survival in months Progression-free survival in months

Figure 1. OS and PFS of patients treated with different protocols in the Netherlands (1995 -2010)"?

T: Ribrag V. & al, The Lancet Oncology, April 11, 2016 ( Phase Ill randomized)
t: rituximab 375mg/m? on d1 & d6 of each COPADEM

A*: dexamethasone, vincristine, ifosfamide, HD-methotrexate, etoposide, cytarabine
B**: dexamethasone, vincristine, cyclophosphamide, HD-methotrexate, adriamycine
C***: dexamethasone, vindesine, HD-methotrexate, etoposide, HD-cytarabine



ISCC or LIC: which one is better?

Randomized phase |l study comparing R-CODOX-M/R-IVAC versus dose-adjusted
EPOCH-R (DA-EPOCH-R) for patients with newly diagnosed high risk Burkitt
lymphoma

Newly diagnosed high risk Burkitt Lymphoma

Arm A Arm B

1 cycle of R-CODOX-M q 3 weeks

v 3 cycles of DA-EFOCH-R
1 cycle of R-IVAC

1 |

(PET-) CT scan (PET-) CT scan
PD Off protocol PD
treatment
5D, PR, CR 5D, PR, CR
1 cycle of R-CODOX-M q 3 weeks
l 3 cycles of DA-EPOCH-R
1 cycle of R-IVAC

—

Off protocol
treatment




DA-EPOCH-R

Overall survival: Preliminary analysis

100 “—LI_ Curves N
90 — H
| B A: R-CODOX-M/R-IVAC 43

80 —
- B: DA-EPOCH-R 41
® 70
2
2 60 -
a P-value
= 50 1
g o A: R-CODOX-M/R-IVAC vs B: DA-EPOCH-R 0.85
>
o 30

CONCLUSIONS
20 1
104
0 . : : : : : : : . , , , R-CODOX-M/R-IVAC vs DA-EPOCH-R:

0 5 10 15 20 25 30 35 40 45 50 55 60

Months
Premature closure, 89 patients, mFU 19.1 months

1. Comparable PFS, OS and ORR

2. DA-EPOCH-R associated with significantly less
* infectious complications »
* transfusions
* hospitalization nights

6VUN WP SAKK



Treatement summary

Suspected Burkitt's lymphoma

v

Perform prompt diagnostic procedure

Perform urgent staging, including CSF and bone marrow
Initiate tumor lysis prophylaxis

Consider referral for enhanced supportive care

[

[ 1
Children and adolescents Adults
| |
| | I
Low Risk High Risk Low Risk Intermediate Risk High Risk
FAB A FAB B high Stage | or Il with normal BLIPI1,2,0r3 CNS involvement
FAB B low FAB C LOH level with no CNS
BFM R1 BFM R3 BL-1PI 0 or 1 on the basis invaolvernent
BFM R2 BFM R4 of age only
1 r T
2 to 4 courses Prephase glucocorticoids DA-EPOCH-RR = 3 cycles DA-EPOCH-R x & cycles Highly dose-intensive
of chemotherapy + without CNS prophylaxis with CNS prophylaxis chemotherapy+rituximab
5 or & courses of intensive or or or
chematherapy+rituximab modified CODOX-M with highly dose-intensive DA-EPOCH-R x & cycles
+ rituximab x 3 cycles chemotherapy + rituximab with intensive IT therapy
active CNS-directed
therapy

Figure 4. Clinical Approach to Suspected Burkitt's Lymphoma.
Clinicians should recognize the distinctive clinical signs and symptoms that are suggestive of Burkitt's lymphoma, including rapidly

enlarging masses and markedly elevated LDH levels. The diagnostic and staging approach should be performed urgently, and intensive
supportive care should be initiated before therapy. Risk stratification in adults must carefully balance acute toxic effects with efficacy.
All intermediate-risk patients should receive CNS prophylaxis, and high-risk patients may require more intensive CNS-directed therapy.
BFM denotes Berlin—Frankfurt—Minster, BL-IPI Burkitt Lymphoma International Prognestic Index, CODOX-M cyclophosphamide, vin-

cristine, doxorubicin, and methotrexate, FAB French—American—British, and IT intrathecal.

M.Roschewski. Burkitt’s Lymphoma. NEJM. 2022



Relapse
very bad prognosis

e Studies: new drugs and CAR T cells

e ASCT: for PR or chemo sensitive relapse
EBMT retrospective study 3years OS*:
37% for chemo-sensitive
7% for chemo-refractory

*Sweetenham J JCO 1996



TAKE-HOME MESSAGES

Isolated translocation t(8;14)(g24;q32)
Treatment must be started within 48 hours

Debulking risk of Tumor lysis

CNS prophylaxis !

* After achievement of CR, 80% of patients have a sustained remission
after 1 year and are considered cured



- Burkittsstars

References for Burkitt lymphoma:

*  M.Roschewski. Burkitt’s Lymphoma. NEJM. 2022.

* V. Ribrag. Rituximab and dose-dense chemotherapy for adults withBrukkt’s lymphoma:

a randomised, controlled, open-label, phase 3 trial.Lancet. 2016.

* JM. Dermot. HIV-associtaed Burkitt lymphoma. The Lancet Hematology. 2020

*  M.Roschewski. Multicenter Study of Risk-Adapted Therapy With Dose-Adjusted EPOCH-R
in Adults With Untreated Burkitt Lymphoma. JCO. 2020.
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1. CLASSIFICATION:

WHO 2016: MCL subtypes

Progression

CD20+CD5+,CD23-,FMC7+ (T;Tfogggigther
t11,14 >>> CyC| ine D1 abnormalities)
Classical MCL || Blastoid MCL
Unmutated/minimally Lymph O
mutated IG =0

SOX11 + Bcell extranodal

Classical MCL:

- IGHV unmutated

- expression of SOX11
- genetically unstable
- nodal disease

- poor outcome

CCND1-R

Germinal
center

Pre- \

v

Cyclin
D1 neg

0

Leukaemic
non-nodal MCL

Additional genetic events (ATM, CCND1 mut,
TP53, NOTCH1, NOTCHZ2, .))

Indolent non nodal MCL.:

- IGHV mutated (underwent
germinal center transit)
~-Lacks expression of SOX11
-Distinct gene expression profile
-Often presents as splenic or
non-nodal diseases

Swerdlow et al. Blood 2016
adapted from Jares P et al. J Clin Invest 2012



Histology and biological aspects

e Mantle zone, Nodular, Diffuse
A. Classical
B. Small cell
C. Pleiomorphic
D. Blastoide
E. Classical and pleomprphic

v e ) 5
(J ’5‘:&. EIJ v 5 <
) ot 8 Y -
- Fotey 4 y A

* Immunophenotype

slg++, A >k, CD19/20/22+,
CD5+, CD10—, CD23—, CD11c-
HLA-DR++, CD43+

T

FISH t(11;14)(q13;932)




2. RISK STRATIFICATION

4 N

e 2.1 Clinical risk stratification = MIPI
e 2.2 Combined MIPI = MIPI + Ki67
e 2.3 Molecular and genetic alterations : P53 and others

\_ /




2.1 Clinical risk factors: MIPI

Univariate risk factors

® age

e ECOG performance status

e B-symptoms

* spleen involvement

e tumor size

e leukocyte or lymphocyte count
e LDH

e hemoglobin

e albumin

e beta2-microglobulin

Probability of Overall Survival

) -mrrr--r--n-l----m---l
N ; il 1
0.3- LR, median not reached ‘h I
1 === IR, median= 51 b
027 ==+ R median= 29 V=i =i
0.1 ¥ i ot o o
0.0

numbers of patients at risk

LR 180 153 131 99
IR 145 116 83 57
HR 84 58 29 19

(PALL: PS, age, LDH, leucocyte count, Ki67)

| | | |
60 72 84 96

months since registration

39 15 4
19 9 5
5 1 0

Hoster, Blood 2008



2.2 Combined MIPI: MIPI-c

MIPI + Ki-67 index = independent prognostic factors

GLSG1996/2000 MCL Younger/MCL Elderly

1.0 1.0
T — L, median = 9.4 T
0.9 — Li, median = 4.9 0.94
i — HI, median=3.2 i
0.8 — H,'median = 1.8 081
0.7 1 p < 0.0001 0.7 1
§0.6— §0.6—
g 0.5 g 051
O
0.3 0.3
0.2 0.24 =— L, median not reache
=— LI, median not reache
0.1+ 0.14— HI median=43
1 {=— H median=1.5
0.0+ 0.0+ b < 0.0001
LY LI B I L L B Y B 17 * 1T * T * T © T T T * T © T "1
1 2 3 4 5 6 7 8 9 1011 1213 14 15 0 1 2 3 4 5 6 7 8 9 10
Numbers At Risk years from registration  \ymbers At Risk years from registration
L 109 105 101 91 84 71 62 53 46 39 24 14 10 7 3 L 162 147 139 134 110 86 65 40 11 0
LI 84 76 69 62 50 35 26 24 19 15 9 3 2 1 LI 175 158 139 118 90 76 48 30 9 2
HI 40 35 27 20 11 8 4 2 1 0 HI 116 96 69 57 43 28 18 11 2 1
H 13 9 6 4 3 A1 0 H 55 34 18 12 7 5 4 2 1 0

Hoster et al, J Clin Oncol 2016



2.3 Molecular alterations

-wicws [
IGHV il
17p/7P53 | 1 B
Pp/CDKNZA
11q
<t 90 - ) N B
S 40 A ] I
S 30 - : :
2 20 A i i
=] L i it il
R 1O | - 41 1 o s L S S
B nnMCL IGHV Molecular
L-MCL16 [] Undetermined [] Mutated [] Wild type [ ] Not available (NA)
B cMCL [] Unmutated ] Altered

Fernandez V. Cancer Res 2010
Seto M. Blood 2013

Ferrando A. Blood 2013
Vegliante. Blood 2013

O Hermine. Lancet 2016

MH Delfau —Larue. Blood 2016



2.3 Chromosomal alterations
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Risk stratification: conclusions

108 Mantle Cell Lymphoma Biopsies

Classical

Pleomorphic

Blastoid

GLIPR1

MCL35 Low (45% High (26%)

o NI | ,
RS T IS T B T T N

Morphology l l
I

TP53 IHC i I 11
il [

Full length

CCND13' UTR
Risk Group  HR __ (95% Cl) Risk Group  HR _ (95% CI)
1.0 4 = LOW risk 0.33 (0.12to0 0.49) 1.0 4 w— LOW risk 0.43 (0.13t0 0.99)
) Standard risk 1 Reference . Standard risk 1 Reference
=== High risk 1.93 (1.10t0 3.75) s High risk 247 (1.011t08.69)
. 0.8 1 o 0.8
c [~
2 S
= gl : =5
5 06 5 06+
Q (=1
o = P=.03
£ 0.4+ £ 0.4 PR
[22] [22]
o o
0.2 0.2 03
P=.01 E
Log-rank for trend P < .001 Log-rank for trend P < .001
0.0 T T T T T T T T T T 0.0 T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10

Time (years) Time (years)

Scott, JCO 2017



Risk stratification: conclusions

TP53, SOX11 negative
NOTCH1, +——— Ve IR (ol ls !l — without adverse
other mutations

VRN

high low
intermediate intermediate

HD AraC + HD AraC + HD AraC + conventional treatment
anthracyclin biological agent A (low tumor load:

+ biological agent watch & wait)

MRD+ MRD-

ASCT Post-treatment risk
evaluation: MRD

Suggested therapeutic algorithm

consolidation/ observation

European MCL Network maintenance

Dreyling, Haematologica 2016; Jain, JCO 2021



3. FRONT LINE TREATEMENT

Require Therapy? ( Non Nodal

/ \ No Sox11
Yes
No

No P53 ..etc

Fit for autograft? Consider watch & wait
Yes No
X

R + HD-AraC R-CHEMOTHERAPY
containing regimen +R maintenance

|

CR/PR

ASCT

R-Maintenance
(92 Mo/3y)



3.1 Management of fit patients

Require Therapy?

Selected HD AraCtrials

Phase Induction | Consolidation N OR (CR) % Median Median OS TRM Reference
Response
1l R-Hyper-
(Single Centre) CVAD - 97 97 (87) |48% 8yr FFS| 56% 8yr 8% Romaguera
1l R-Hyper- R 61% 5yr o o .
YeS (Multi Centre) CVAD 60 83(72) PES 73% 5yr 6.50% Merli
(Mult 'éen re) R'CHJ :;r' - 49 (86(s5) | 4.8yrPFs | 6.8yr 2% Bernstein
R- HD-AraC containing —
. R-CHOP 98(63) | 3.8yrPFS | 6.8yr
reg|men I ASCT Hermine
(Randomised) V. 455 A A V. 4% Lancet
R-CHOP/R- 2016
DHAP ASCT 99 (61) 7.3yr PFS NR
C R/ P R 64% 4yr
ASCT PES 80 4yr OS
ORR 89%
i V. (CR77%) v \% Le Gouill
(Randomised) | R-DHAP ’ 299 Before ’ ’ NA NEJM 2017
LyMa ASCT
ASCT + .
Rituximab 83;‘;:‘” 89 4yr 0S
Maintenance
I R-Maxi-
(Multi Centre) CHOP + HD ASCT 160 96 (54) 7.4yr EFS 70% 6yr 5% Geisler
AraC
(Multi I(I:entre) R';_C;_&PP/ ASCT 60 100 (96) 7yr EFS 75% Syr 1.50% Delarue
R-Maxi- . o
(Mult '(':en re) | CHOP + HD AS(:;: CR;T if 160 97(82) 71;‘;:“ 78% 4yros| 3% Kolstad
. AraC
R- Maintenance
RB/HD 96% 1yr o o Armand
11 (2 Centre) AraC ASCT 23 96(96) PES 96% 1yr OS 0% BIH2016




Autologous Stem Cells Transplantation

(" Phase Ill Randomized trial (post ~hoc analysis)* os] S it N
High-dose radiochemotherapy followed £ S
by autologous stem cell transplantation (ASCT) 5 o4
and interferon-a (IFN) maintenance in MCL. o=

0.0
|||||||||||||||||

\ 0.0 25 50 75 100 125 150 175 20.0/

Multi-center retrospective analysis ASCT vs No ASCT **
n= 1007 Median OS: No ASTC 115 Months vs ASCT 147 Months (P=0,02)

>

100

~

Multi-center retrospective study ***
Autologous and RIC Stem Cell transplantation
for Young Patients with Mantle Cell Lymphoma
n =519 patients

80

60

Probablility (%)

0 1 2 3 4 5
k Time After Transplantation (years) /
* Up date Zoellner, Lancet hemato 2021

** Gerson JN, Blood 2017
*** Fenske et al. J Clin Oncol 2014




Maintenance strategy after ASCT

[ Phase Ill randomized trial: LYMA ]

OBSERVATION

R-DHAP R-DHAP R-DHAP R-DHAP |R-BEAM
RITUXIMAB

MAINTENANCE
every 2 months for 3 years

OS from randomization according to treatment arm -ITT
With Number of Subjects at Risk and 85% Confidence Limits

1.0 + Censored
Logrank p=0.0413
0.8

=
2 06
=
=
o
T
= 0.4
=
o
0.2
OBSERVATION
oo RITLHIMAB
OBSERWATIOM 120 117 116 115 111 109 a0 71 50 39 23 10 k<] 1
RITLHIMAB 120 118 116 114 112 111 100 79 &0 E: a3z 20 7 o
4] 5] 12 18 24 30 36 42 48 54 B0 5131 T2 78
0S5 (mois)
Mo, of Subjects Event Censored Median Survival (95%CL)
OBSERWVATION 120 20 % (24) 80 % (96 ) A (A MA)
RITUXIMAB 120 10.8 % (13) 89.2 % (107 ) LA (A LAY

Le Gouill, NEIJM 2017



3.2 Management of patients unfit for ASCT

Require Therapy?

Fit for autograft?

\No

R-CHOP or no RCHOP ?

Yes No

RCHOP + R R-Bendamustine + R

Maintenance until R-BAC
progression (VR-CAP)

Reimbursed in Belgium Not Reimbursed in Belgium



Maintenance strategy after R-Chemo

Phase Ill Randomized trial *

Rituximab maintenance vs interferon-a (IFN) after R-CHOP
5Y OS : Rituximab 79 % vs IFN 59%

probability

o

\

1.0

0.94

0.8+

0.7

0.6

0.5+

0.4+

0.37  median follow-up = 6.6

0.24 ~ R, median not reached

011 T IFN, median=7.5

0.0 p =0.0016
F = F *F T4 8§ *ddFdJ i, "k E" E* |
o 1 2 3 4 5 6 7 8 9 10 11 12

Numbhers At Risk

vears from 2nd randomization

>

Multicentric US real world Cohort **

Role of maintenance rituximab after R-CHOP or R-Benda

o

100

~
wm
1

Patients (%)

N
(&)
1

ul
(o]
L

>

*Kluin-Nelemans HC et al. NEJM 2012
*Up date Kluin-Nelemans, 2020
**Wang et al., ICML 2021

**Salles, EHA 2021



3.3 Conclusion for first line treatement:

Induction I Consolidation

maintenance

maintenance

Immuno-chemotherapy !

=> lymphoma remission => MRD elimination



Young patient (<65)

dose-intensified
immuno-chemotherapy
(‘high dose Ara-C)
= Autologous SCT
= Rituximab maintenance

immuno-chemotherapy
(R-BAC, BR)
or targeted approaches

discuss:
- allogeneic SCT

Elderly patient (>65)
First line treatment

conventional

immuno-chemotherapy
(VR-CAP, R-CHOP,BR, R-BAC)

\ 4
Rituximab maintenance
1. relapse

immuno-chemotherapy
(BR, R-BAC)
or targeted approaches

discuss:
- Rituximab maintenance
- radioimmunotherapy

higher relapse

CAR T Cells

Compromised patient

Best supportive care?
R-Chlorambucil
BR (dose-reduced)
R-CVP

Immuno-chemotherapy
(BR)
or targeted
approaches

A Comparison of Overall Survival with Brexucabtagene Autoleucel (Brexu-cel) CAR T-Cell Therapy
(ZUMA-2) and Standard of Care (SCHOLAR-2) In Patients with Relapsed/Refractos

tandat ry Mantle Cell
Lymphoma (R/R MCL) Previously Treated with a Covalent Bruton Tyrosine Kinase Inhibitor (BTKi)

. = T

A\
X

J £

Dreyling, ESMO CR MCL 2017 (updated)



Ibrutinib VS Chemotherapy
in relapsed MCL (POD 24)

Overall survival

Early POD Late-POD
1.00-
L 0.75
Ibrutinib*
0.50 I—|
others R-BAC
0.25
R-B
ibrutinib
others
0.00
T T T T T T T T T T T T T T
24 30 36 0 6 12 18 24 30 36 42 48 54 60
Months relapse Months relapse
At risk:
BAC 45 45 40 35 26 23 16 14 12 8 7
BR 32 30 26 23 22 20 16 15 13 10 9
bru 23 22 20 18 10 6 6 4 0 0 0
other 34 31 27 24 23 19 16 13 12 8 7

*|bru vs R-B and R-BAC (P=0.02); vs others (P=0.03)

Visco, Leukemia 2020



6. PERSPECTIVES:

First Line
< 65 years > 60 years > 65 years
MCL younger: MCL elderly R2: VR-BAC:
New d rugs R-CHOP/DHAP =>ASCT R-CHOP vs R-CHOP/Ara-C BR +/- BTK R-BAC
h R-CHOP+I/DHAP =>ASCT => | => Rituximab M = Rituximab M = Venetoclax
+ chemo R-CHOP+I/DHAP => | +I- Lenalidomide +- BTK — (only high risk)
CARMAN (high risk): ENRICH: OASIS 2: MCL elderly 3:
NeWS d rugs R-lbrutinib R-CHOP/Benda BR R-lbrutinib BR (Ibrutinib)
h => Vs VS. +/- Vs
vs cnemo CAR T-cells R-lbrutinib BTK-R Venetoclax R-Venetoclax-Ibrutinib
Relapse
R-HAD Ibrutinib/ Ibrutinib/ Venetoclax/ Ibrutinib +/-

+/- Bortezomib Bortezomib R-Lenalidomide R-Lenalidomide ABT-199




/. TAKE HOME MESSAGE

First Stratified patients

Nodal or NOT nodal
TP53, SOX11 negative

NOTCH1, < —— ERVUNENCHEIRGEGILVM — > without adverse

other mutations
MIPI-c risk

high low
intermediate intermediate

Watch and wait is an option !

Relapse : New Drugs, CAR T cells
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