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Les questions :

1. A quoi sert un facteur pronostique ou un score pronostique ?

2. En quoi le lymphome folliculaire se préte-t-il particulierement a la
détermination de scores pronostiques ?

3. Quelles sont les limites des scores pronostiques ?

4. Quel est I'apport des scores pronostiques ?



Plan

e Les facteurs pronostiques dans le LF : une nécessité ?
e Considérations méthodologiques

* Les scores clinico-biologiques

* Les scores biomoléculaires

* Le microenvironnement

* Les facteurs post-thérapeutiques

e La transformation histologique

* Pronostic versus prédiction



Les facteurs pronostiques dans
le LF : une nécessité ?



Espérance de vie dans le LF
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Espérance de vie dans le LF

OS for all patients (n=1088)
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Years from diagnosis
Number at risk

All pts 1088 870 357 52

Median overall survival expected to be longer
than 20 years for all newly diagnosed FL

Batlevi et al. Blood Cancer Journal 2020



Histoire naturelle du lymphome folliculaire

Evolution profile #1 Evolution profile #2 Evolution profile #3
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Histoire naturelle du lymphoma folliculaire
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Evolution profile #1

Evolution profile #2

OS by line of therapy
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Number at risk
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5 10 15
Years from treatment

Number at risk

1st 922
2nd 457
3rd 299
4th 198
5th 128
6th 81

366 94 7
58 10 0
31 5 0
14 0 0

6 0 0
1 0 0

Batlevi et al. Blood Cancer Journal 2020



Histoire naturelle du lymphoma folliculaire

Evolution profile #1 Evolution profile #2 Evolution profile #3
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Histoire naturelle du lymphoma folliculaire

Evolution profile #1
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Options thérapeutiques disponibles




Comment choisir ?
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Considérations méthodologiques



Toujours les mémes facteurs ?

TABLEAU 1

=» Terrain

Classification schématique des facteurs fréquemment associés
a un mauvais pronostic dans les différents types de lymphome *

e Sexe masculin
¢ Age avancé

=> Lymphome

o Stade Ann Arbor Il ou IV

* Envahissement médullaire

¢ Atteinte extraganglionnaire

e \/olumineuse masse tumorale (Bulky syndrome)
¢ | DH supérieures a la normale

* 32-microglobuline augmentée

-» Répercussions
sur le patient

¢ [ndice d’activité OMS = 2

e Symptdmes B

* Taux d’hémoglobine abaissé

¢ Albumine inférieure a la normale

* Les valeurs seuils pour I’dge, le nombre de sites extraganglionnaires
envahis, ou encore la taille de la masse tumorale sont propres a chaque
score pronostique. LDH : lacticodéshydrogénases ; OMS : Organisation
mondiale de la santé. Symptomes B : sueurs nocturnes obligeant le patient

a se changer, température > 38 °C pendant plus de 8 jours, ou perte de poids
de plus de 10 % au cours des 6 derniers mois.

Revue du Praticien, 2010



Ne pas confondre variable et score pronostiques

Table 2. Ch istics of the patients and results of the univariate analysis of prognostic factors
S-year survival, 10-year survival, Log rank,
Parameter n o =% (SE) % (SE) P
Sex 4167 0025
Famals 40 725(1.0) 51.0 (1.4)
Mals 51 68.7 (1.0} 48.2 (14)
Age 4167 <107*
Younger than 60 y 63 78.1(0.8) 58.4 (1.2)
60 y or alder ar 57.7(1.3) 323(18)
Gsll typs 3sN 1085
Small call 50 718(1.1) 486 (15)
Mixed 41 71.1(12) 50.4 (1.7)
Largs call ] 86.1(2.7) 40.0 (3.9)
Ann Arbor stage 4162 <107*
il 22 832(1.2) 64.3(20)
Y 78 67.0 (0.8) 441 (1.1)
B symptoms 3085 <10~%
. Abzanca a1 738(08) 50.7 (1.2)
A nombre de patients i b seee i
Parformance status (ECOG) 36802 =107*%
. . 01 88 72.4(0.8) 50.0 (1.2)
suffisants quasiment toutes —r = =15
MNumber of nodal sites Jazz <107*
. 0-4 65 77.0(0.8) 546 (1.4)
les variables usuelles sont s g
MNumber of axtra nodal sites other than bone marrow i <107*
0 62 76.1(0.9) 55.4 (1.3)
pronostiques 1 or more 3 837 (1.3) 408 (1.7) <10_4
Bone marrow involvement 4016 <107*
Absance 52 75.6(0.9) 56.2 (1.3)
Prasence 48 857 (1.1) 40.4 (1.8)
Spleen involvement 3816 <10~%
Absanca 78 74.8(0.8) 53.0(1.2)
Prasance 22 576(1.7) 365 (21)
Serum Bz microglobulin 716 <10+
Les= than or aqual to ULN 50 B86.0(1.7) 65.1 (3.8)
Greater than ULN 41 85.0 (2.8) 425(3.8)
ESR 2256 =<107*
Less than or aqual to 40 mm/h a0 733(1.0) 520 (1.4)
Greatar than 40 mmh 1 436(32) 28.5 (3.6)
Serum LDH 2565 =< 107*
Lesz than or equal to ULN 78 76.6 (0.9) 53.9 (1.8)
Greater than ULN 21 57.6(2.1) 414(27)
Thrombocyte count 3855 =10*
Greatsr than or equal to 150  10°L 88 72.2(0.8) 50.5(1.2)
Less than 150 » 109L 12 50.0(23) 36.1 (3.1)
Hemoglobin level 3813 <10~*
Greater than or aqual to 120 g/l 82 74.0 (0.8) 517 (1.2)
Less than 120 gL 18 50.7 (1.9) 35.0 (2.3)
PB lymphocyts count 322 <104
Greater than or equal to 1 % 109/L° 80 733(0.8) 515(13)
Lees than 1 3 109/ 20 825 (2.0) 30.2 (26)
Sarum albumin level 21168 <1074
Greater than or squal to 35 g/L 20 723(1.0) 50.3 (1.4)
Less than 35 g/l 10 483 (35) 25.8 (4.0)

Solal-Celigny et al. Blood 2004



UNE MULTITUDE DE SCORE DANS LE LF

Diagnostic

lere ligne

Fin d’induction Fin de maintenance

___—

Parametres pronostiques
pré-thérapeutiques

Parametres pronostiques
post-thérapeutiques

IPIL
FLIPI2

Clinico-biologiques

FLIPI-23

PRIMA-PI*

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

EZH26

m7-FLIPI?

'Score a 23 genes?®

Morphométaboliques

EFS12° POD2415

Maladie résiduellel01?
(PCR / NGS)

Scanner!2
PET-scanner!314

CR30%¢

INEJM, 1993

2Solal-Celigny, Blood, 2004
3Federico, JCO, 2009

4Bachy, Blood, 2018

5Casulo, AJH, 2020

5Huet, Blood Can J, 2017
7pastore, Lancet Oncol, 2015
8Huet, Lancet Oncol, 2018
SMaurer, AJH, 2016
10Trotman, ASCO, 2018
11yazdi, ASH, 2019

12Bachy, JCO, 2010
BTrotman, JCO, 2011
14Trotman, Lancet Haematol, 2014
15Casulo, JCO, 2015

165hi, JCO, 2017



La construction des scores est complexe!
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Facteur pronostic et erreur de type | : autre source de non reproductibilité

With a type | error set up at 0.05
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Eventsfpatients
Day of birth Surgical Medical AR (%) 35% Q1 pvalue
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Sans « validation set » un score ne veut rien dire

Prediction error

Test data
/

Training data

Model complexity




La construction des scores est complexe!

Knowledge Experience




Les scores clinico-biologiques



Impact de la masse tumorale sur le pronostic : criteres de traitement

Recommandations NCCN/ESMO

Stage Il bulky 5
Ou stade IlI-IV

/

Forte masse tumorale

Faible masse tumorale —

Immunochimiothérapie

Essai clinique

Observation

Rituximab

Essai clinique



Impact de la masse tumorale sur le pronostic

Criteres GELF/GELA de forte masse tumorale

Essai GELF86

* Symptomes B /PS>1

1.0 4
— High tumor burden
Low tumor burden

* Masse >7cm / 2 3 ganglions >3 cm
’ s . . 0.8
e Splénomégalie massive

* Compression

Overall Survival
(probability)

* Epanchement

* Cellules circulantes (> 5 G/L) -

Log-rank P=.010

* Cytopenles 0 é 1IO 1I5 Zb 2I5

* 32-microglobuline >3 mg/L Time (years)
 LDH > normale

Bachy et al., JCO 2010



Les différents scores pronostiques dans le LF

e FLIPI FLIPI2 PRIMA-PI FLEX

Age > 60 Age > 60 Age > 60 B2m >3 mg/L Sexe masculin
LDH > normale LDH > normale R2m > normale Envahissement Somme des produits
médullaire des diametres >
75¢Me percentile
Stade IlI-IV Stade IlI-IV Diametre du Grade 3A

ganglion le plus
volumineux > 6cm

ECOGPS>2 Hb <12 g/dL Hb <12 g/dL > 2 aires extra-
ganglionnaires

> 2 aires extra- > 4 aires Envahissement ECOGPS>1
ganglionnaires ganglionnaires meédullaire

Hb <12 g/dL
R2m > normale

Compte de NK <
100/uL

LDH > normale



Les scores clinico-biologiques : I'IPI

Dans les LBDGC

Overall Survival

Variables 100
0-1
stade (I-ll v llI-IV) 2 L -
O
Age (<60 ans v > 60 ans) = sal L« 2
Aires extra-ganglionnaires (€1 v >1) 9: H . | 3
LDH ( <limite supérieure v >limite c: —~ ~H -]
supérieure) o~ — 45
0 | | 1 | |

PS (<1 ou >1)

The International NHL prognostic factor project, NEJM 1993



L'IPI

g [ T—
8 L
6 |
Risk group No.
Low 264
4] Intermediate 120
High 45
.2{ LOGRANK = 55.61
=S
ol H
g P = 0.0000
g
@ 00

T T T T 1

0 12 24 36 48 60 72 84 96 108 120

TIME, MONTHS

Federico et al., Blood, 2000



Le score de l'intergroupe italien du lymphome

Table 3. Factors with independent prognostic value of survival

in the training sample

Relative 95% P
Factor Risk of Death Cl Value
Age (no more than 60 vs greater than 60) 2.6 1.6-4.1 <.0001
Sex (F vs M) 1.8 1.2-2.8 .0079
Extranodal sites (0-1 vs at least 2) 2.1 1.0-4.2 .0445
Serum LDH (normal vs elevated) 2.0 1.2-3.5 .0074
B symptoms (absent vs present) 2.2 1.2-4.1 .0128
ESR (less than 30 vs at least 30) 2.4 1.5-4.1 .0006

Survival, %

1.0

; L
|
Risk Group  No. .
Low 274 '
Intermediate 97
High 57
LOGRANK = 86.62
H
P = 0.0000
12 24 36 48 60 72 84 9 108 120

TIME, MONTHS

Federico et al., Blood, 2000



Le FLIPI

5 . : . : .
Variables ELIPI % de. patlentcs au | Survie globale a | Survie globale a
diagnostic 5 ans 10 ans
3

Stade (I-11 v I1I-1V) bas=0-1

6% 91% 71%

Age (<60 ans v > 60 ans) intermédiaire=2 37% 78% 51%
Aires ganglionnaires (<4 v >4) élevé=3-4-5 27% 52% 35%

LDH ( <limite supérieure v >limite
supérieure)

Hémoglobine (212g/dL v <12g/dL)

Solal-Celigny et al. Blood 2004



Le FLIPI

Survival Probability

No. of Events
Low

Intermediate
High

No. at Risk
Low

Intermediate
High

1.0

o
[

o
(=]

termediate

0.4f
0.2

P<104
0.0-

I i, T 1 1 L] ¥ I 1 Ll I
0 12 24 36 48 60 72 84 95 108 120
Time (months)

- 12 25 29 46 60 83 95 106 113 125

19 49 79 118 150 192 225 247 255 261
54 100 152 202 229 245 260 268 274 278
629 616 612 595 581 450 337 241 157 93
670 651 621 591 552 519 385 263 178 108 68
484 430 375 332 282 255 193 139 98 56 33

Solal-Celigny et al. Blood 2004



Le FLIPI

FLIPI—Lymph Node Groups

Cervical
Pre-Auricular
Upper Cervical
Median or Lower
Postcervical
Supraclavicular

Mediastinal
Paratracheal
Mediastinal
Hilar

Axillary
Axillary

Epitrochlear
Epitrochlear

Para-Aortic
Para-Aortic
Common lliac
External lliac

Inguinal
Inguinal
Femoral

Popliteal

Popliteal

Right

il

A0

"—8

L eft

N

Cervical
Pre-Auricular
Upper Cervical
Median or Lower
Postcervical
Supraclavicular

Axillary
Axillary

Epitrochlear
Epitrochlear

Mesenteric
Splenic Hilar
Portal

Celiac
Mesenteric

Inguinal
Inguinal
Femoral

Popliteal
Popliteal

Each of the right or left cervical, axillary, epitrochlear, inguinal, or popliteal nodal areas are
considered separate areas.

Solal-Celigny, et al. Blood. 2004;104:1258



Le FLIPI2

. % de patients Survie sans Survie sans
Variables FLIPI2 . . . s ..
au diagnostic |progression a 3 ans| progression a 5 ans

R2-microglobuline (<limite supérieure v

.. .. bas=0 20% 91% 79%
>limite supérieure)
Age (<60 ans v > 60 ans) '”terinl‘?‘zj'a're 53% 69% 51%
Diametre maximal de I'adénomathie la plus &levé=3-4-5 27% 519% 19%

volumineuse (£6cm v > 6¢cm)

Envahissement médullaire (non v oui)

Hémoglobine (212g/dL v <12g/dL)

Federico et al., JCO 2009



Le FLIPI2

1.0 1 [ o—
= 0.8 = 0.8-
£ : -
[qm] [an]
- L
© 0.6- © 0.6
m I m
[ah] (ah]
== -
= 04 = 4
@ @©
E Score | E
= 024 o 168 (20%) 35 924
(] 1-2 444 (539%) [ ]
3-56 220 (279%) Log-rank 64.6 P < .0001 Log-rank 49.9 P < .0001
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
Time (months) Time (months)

A fait le pari d’une prédiction sur I'ensemble des patients (localisé/disséminé/faible/forte masse): peu utilisé

Federico et al., JCO 2009



Le PRIMA-PI (forte masse uniquement)

1.0 7 + Censored

Logrank p <.0001

0.8
2

2 06

2 o

o

s

S 04

5 PRIMA-PI

w

1:Low
— — — 2:Intermediate

,7 R2-microglobulin o2 3:High
<3
0.0
| At risk 1 352 305 267 224 106 0
2 346 280 221 178 69 0
Bone marrow involvement >3 3= 22 12 2 2 T
0 20 40 60 80 100
PFS from registation (months)
| 10 i + Censored
No Yes Logrank p <.0001
v v v 08
Low risk Int risk High risk
>
3 o6
Q
[
= *
S 04 =
5 FLIPI
w 1:Low
s i ot 25Inﬁermediate
02 3:High
Bachy et al. Blood, 2018 00
At risk 1 238 202 171 149 74 0
2 405 320 260 219 90 0
3 487 354 269 199 84 0
0 20 40 60 80 100

PFS from registation (months)



Le PRIMA-PI (forte masse uniquement)

Survival Probability

1.0 + Censored
Logrank p <.0001
0.8
e S
0.6 K =
-y
1k
mw —_——— — —
0.4 -
PRIMA-PI — - —
1:Low
— — — 2:Intermediate
02" 3:High
0.0-
1 168 79 9 0
2 136 56 6 0
3 158 41 2 0
T T T T T
0.0 25 5.0 75 10.0 12.5 15.0

Event-free survival (years)

1.0 -

0.8+

0.4

Survival Probability

0.2

0.0 4

At risk 1
2
3

0.6

FLIPI

— — — 2:Intermediate

126
159
165

0.0

+ Censored
Logrank p <.0001

1:Low

3:High

25

Eh’h_ +
'|—|.H_|+ o
-
N HiH—-— —H— —— —++

54 8 0
60 6 0
50 4 ) 0
5.0 75 10.0 125 15.0

Event-free survival (years)

Bachy et al. Blood, 2018



Le FLEX

FLEX

Sexe masculin

1.045
Somme des produits
des diametres >
75¢me percentile
&
o Grade 3A _
o o Test data
a Y . t /
5 > 2 aires extra- o
8 04 li : 9
8 ganglionnaires B
o 9
ECOGPS>1 a
0.2 Training data
— Low risk (0-2) Hb< 12 g/dL .
High risk (3-9) Model complexity
0.0 : . : , . 1 . . . , ' R2m > normale
0 6 12 18 24 30 36 42 48 54 60 66
—— Time (months) Compte de NK <
Hgn ik 3.9) 356 HY 30 207 207 s 218 201 72 e o v 100/pL

LDH > normale

Casulo and colleagues AJH 2020



Les différents scores pronostiques dans le LF

R FLIPI FLIPI2 PRIMA-PI FLEX

Age > 60 Age > 60 Age > 60 Male sex
LDH > UNL LDH > UNL R2m > ULN Bone marrow SPD > 75th
infiltration
Stage llI-IV Stage IllI-IV Node > 6cm Grade 3A
ECOGPS 22 Hb <12 g/dL Hb <12 g/dL >2 extra-nodal areas
> 2 extra-nodal areas > 4 nodal areas BM involvement ECOGPS>1
Hb <12 g/dL
B2m > UNL

NK count < 100/puL

LDH > UNL
Pros | easy Reproducibility / OS  FLIPI2 low : good easy Accuracy
Cons Accuracy lower Nodal areas Imbalanced / BM BM complicated

LDH : lactate dehydrogenase, UNL : upper normal limit, PS : performance status, Hb : hemoglobin, B2m : 82-microglobulin, NK :
natural killer, SPD : sum of the product of the diameters



Les scores bio-moléculaires



Le m7-FLIPI

Mutated cases (%)
N S (o] (o]
o o o o o

KMT2D
CREBBP
BCL2
TNFRSF14
EZH2
MEF2
IRF8
STAT6
ARIDIA
EP300
CARD11
CCND3
GNA13
ARID1B
BCL7A
PIM1
(TSS
IKZF3
FOX01
SMARCA4
TP53
B2m
P2RY8
(D798
BTG1
PAX5
(D79A
ETS1
TNFAIP3
CXCR4

High-risk
p=0-004

p<0001 o - - - - - - e oo - 0-8

Low-risk

+
@
Ui

p=0-045

ARID1A
EZH2
m7-FLIPI

Q
o
I

Individual coefficients

EP300
FOX01

CREBBP ]
CARD11 ]

ECOG>1

=
=
=
-
=
oL

Gene mutations

)
=1
N

=4

Il GLSG2000 training cohort
[ BCCA validation cohort

Pastore et al. Lancet Oncol. 2015



Le m7-FLIPI

Failure-free survival (%)

GLSG2000 training cohort

100

80 -

60 -

40 -

20

Low-risk m7-FLIPI (33/108)
High-risk m7-FLIPI (30/43)
Low/intermediate-risk FLIPI (24/74)
High-risk FLIPI (39/77)

m7-FLIPI p<0-0001
FLIPI p=0-0034

Time (years)

BCCA validation cohort

—— Low-risk m7-FLIPI (29/83)

—— High-risk m7-FLIPI (19/24)

—— Low/intermediate-risk FLIPI (18/54)
—— High-risk FLIPI (30/53)

m7-FLIP| p<0-0001
FLIPI p=0-0075

| | T | T |
2 4 6 8 10 12

Time (years)

Pastore et al. Lancet Oncol. 2015



23-gene score
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100

£ 751

g so-

254

p<0-0001

0
0 D 24 36 48 60 72 84
Time from randomisation (months)

Numberat risk Huet et al., Lancet Oncol 2016

(number censore d)
Low-risk predictor score 87 (0) 79(2) 74 (2) 71(2) 66 (3) 59 (5) 27 (34) 2(58)
High-risk predictor score 47 (0) 33(0) 33(0) 22 (0) 15(2) 11(2) 7(6) 0(13)



Le microenvironnement



Microenvironnement

Genes
Associated
with
Favorable

Prognosis

Genes
Associated
with
Poor
Prognosis

Training Set of Tumor
Specimens (N=95)

033 1 3
L —

Relative level of expression
(x median value)

Immune-Response 1 Signature

ACTN1
ATP8B2

BIN2

CIRL

Cborf37

C0rf52

cD7

CD8B1

DDEF2
DKFZP566G1424
DKFZP761D1624
FLJ32274

FLNA

FLT3LG
GALNTI12
GNAQ

HCST

HOXB2

IL7R

IMAGE:5289004 TNFRSF1B
INPP1 TNFRSF25
ITK TNFSF12
JAM TNFSF13B
KIAA1128

KIAA1450

LEF1

LGALS2

LOC340061

NFIC

PTRF

RAB27A

RALGDS

SEMA4C

SEPWI

STAT4

TBC1D4

TEAD1

TMEPAI

Immune-Response 2 Signature

BLVRA
C170rf31
C1QA
c10B
C3ARI1
C4A
Cborf145
CEB1
DHRS3
DUSP3
F8
FCGRIA
GPRC5B
HOXD3
LGMN
ME1

MITF
MRVI1
NDN
OASL
PELO
SCARB2
SEPT10
TLRS

Dave et al., NEJM 2004



Microenvironnement

Germinal-Center  Blood Blood Blood
B Cells B cells T cells Monocytes

Table 2. Predictive Power of Gene-Expression Signatures in Follicular
Immune-Response 1 I_ymphoma_‘-'s‘
Effect of
P Value for Relative Risk Increased
Gene-Expression  Contribution to of Death Gene Expression
Signature Model in Test Set (95% Cl)* on Survival
Immune-response 1 <0.001 0.15 (0.05-0.46) Favorable
Immune-response 2 <0.001 9.35 (3.02-28.90)  Unfavorable
Immune-Response 2
1 2 3 2 5 6 7 & 9 1071112 13 14
e : Dave et al., NEJM 2004

expression (x median value) e



Microenvironnement

Table 1. Comparison of published data and results from this study on clinico-pathological correlations for T-cell populations, macrophages and fol-
licular dendritic cells.

Carreras™ | Farinha® | Alvaro™ | Klapper' | Taskinen™ |
R-CHOP CHOP

CD4 sparse infiltrate
CD4 pattern interfollicular

e-08
59
os
Treatment Various | Various indolent | Various, 58% |BP-VACOP+RT| Various, 44% | MCP/CHOP | R-CHOP| CHOP | Highly various | Fludarabine | CWVP
indolent regimens, CHOP, 14% CHOP, 15% randomized
regimens mostl fludarabine CVP
Median age (years) 61/46 52144 55 44 +1- 56 na. na. na. 59.8 56 56
51/20/27 versus | )
IPI ra ) n.a. 91/90 37127136 59/40M1 B61/60/36 22/67/65 817307 | 51/31118 32132135 26042/32 27147127

De Jong et al., Haematologica 2009



Les variables post-thérapeutiques



Survival probability

Role de la PCR BCL2/IGH sur sang (et moelle)

PFS: Pre-treatment Bcl-2/IgH level

PFS: Post-treatment Bcl-2/IgH status

Table 3: Prognostic factor analysis for PFS post-treatment

Univariate Multivariate
(log rank) (Cox Regression)
p value Hazard Ratio (95% CL) p value
Pre-treatment Bcl-2/1gH level
>1 0.000 4.023 (1.990-8.135) < 0.001
<1
Post-treatment Bcl-2/igH
iag 0.001 2.694 (1.243-5.842) 0.012
positive
negative
Ann Arbor Stage
v 0.066 1.209 (0.467-3.130) 0.696
<1
FLIPI (score) & risk groups
(= 2) intermediate- & high-risk 0.182 n.a.
(0-1) low-risk
Treatment response
CR 0.437 n.a.
No CR
Treatment regimen
Bendamustine-R 0.629 n.a.

R-CHOP

A
1.0 1 1.0 1
0.8 1 > 1
intermediate: Bel-2/I¢ = 0.8
o)
©
o]
0.6 1 low: Bel- © 06 Bcl-2/IgH negative
Q.
)
=
] © i
0.4 = 04
g Bcl-2/IgH positive
O
0.2 { high: Bel-: 0.2 1
intermediate: Bel-2/IgH 0.1 -1 (n = 24)
0 1 low: Bel-2/IgH < 0.1 (n = 55) Bcl-2/IgH negative (n = 78) log-rank
high: Bel-2/IgH > 1 (n= 28) , 01 Bo2rigH positive (n = 14) p = 0.001
0 20 40 60 0 20 40 60
PFS months

1/3 des patients n‘ont pas de transcrit de fusion détectable dans le sang

Zohren et al., Blood 2015




Role de la PCR BCL2/IGH

100
S ———
Ly
80 — —
- 1
£ 60— I
o)
[\
o)
a R-chemo MRD- (n=263)
R-chemo MRD+ (n=45)
20 — G-chemo MRD- (n=299)
G-chemo MRD+ (n=24)
0 | I | |
0 12 24 36 48
Months since EOI
No. of patients at risk
R-chemo MRD- 263 244 230 185 134 77 31 4 0
R-chemo MRD+ 45 38 33 27 12 10 4 0 0
G-chemo MRD- 299 291 273 223 153 93 41 5 0
G-chemo MRD+ 24 22 21 16 6 3 1 0 0

Pott C et al. oral presentation at ASH 2016: Abstract #613



Evaluation conventionnelle

Overall Survival
(probability)

1.0

0.8

o
o)}
|

o
S
|

0.2

GELF86

— Complete response
Partial response

P<.001

Time (years)

Overall Survival

(probability)

1.0

0.8 1

o
o}
|

=}
F=N
]

0.2 1

FL2000

T T —

Ao

=i
i

— Complete response
Partial response

P =.087

2 4 6 8
Time (years)

Bachy et al., JCO 2010



Evaluation conventionnelle

Overall Survival*

Parameter HR 95% ClI P

CR (v PR) 053 0.38t00.73 < .001
ELIP

High (v low) 1.64 1.04 to 2.58 .032

Intermediate (v low) 1.43 0.941t02.19 .098
IFN 0.83 0.61t01.12 229
High tumor burden 1.27 0.86 to 1.87 bicy
BM involvement 0.99 0.69to0 1.42 953
Male sex 1.21 0.89to 1.66 224
Lymphocyte count < 1G/L 1.67 1.18102.37 .004
Platelet count < 150 G/L 1.24 0.831t01.84 291
ESR > 40 mm 2.53 1.62104.20 < .001
Albumin level < 35 g/L 0.72 0.411t01.28 274
B symptoms 0.97 0.65to0 1.45 .897

Bachy et al., JCO 2010



Evaluation métabolique

Table 2. Response Evaluation in Accordance With 1999 IWC and 2007

Revised Response Criteria

1999 IWC Response to

Revised Response Criteria (IWC plus PET)

Induction Regimen CR PR SD PD Total
CR 45 4 0 0 49
CRu 2 2 0 0 39
PR 16 10 0 0 26
SD e 0 2 0 3
PD N 0 0 4 5
Total 90 26 2 4 122

Trotman et al., JCO 2011



Evaluation métabolique

— 1.0
o &
D =
“‘.: _g 0.8
o)
S © 0.6
.g o + ===
(ab] TU 0.4 =1 +
o> > — PET negative B
DE_ S 0.2 — PET positive
> ¥
D Log rank|P< .001 | | | | |
0 10 20 30 40 50 60
Time Since Registration (months)
No. of Patients Events Censored  Median Survival (95% Cl)
PET negative 90 28 (31%) 62 (69%) NA (51.75 to NA)
PET positive 32 21 (66%) 11 (34%) 20.45 (12.29 to 35.09)

1.0 - - P

— + +
CZU = 0.8 i
S o
S = 0.6-
5 _g . H+ +
® o 0.4-
E E_ == PET negative
S 0.2+ = PET positive

Log-rank P=.001

0 10 20 30 40 50 60

Time Since Registration (months)

No. of Patients Events Censored Median Survival (95% ClI)
PET negative 90 3 (3%) 87 (97%) NA (NA to NA)
PET positive 32 7 (22%) 25 (78%) NA (50.69 to NA)

Trotman et al., JCO 2011



FOLL12 trial design response adapted maintenance therapy

Maintenance

<PR Salvage

Patients with no
INDUCTION ‘ | molecular markers
therapy
PET- ARD

PET+

Observation

Pos —>

Rituximab
weekly x 4

(90)Y Ibritumomab Tiuxetan +

R Maintenance
every 2 months x 2yrs

o FONDAZIONE
' ITALIANA
7 LINFOM

Salvage




1.00
a.,”h
x..“‘“n
0.75- TV
hu.’ha.. - ""‘""‘-h -‘_\-—
SR
0.50
0.257 3-yr PFS % (95% Cl)  HR (95% Cl)
e Arm A 84 (79-87) 1.00
00 === AmB 69 (63-74) 1.84 (1.37-2.49)
0 6 12 18 24 30 36 42 48 54 60
Follow-up, months
At risk
A 387 374 338 294 245 217 177 125 82 51 20
B 390 369 327 270 225 185 137 94 54 36 20

7

FOND

ITALI

LINF

0

p = 0.000061
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Impact du délai a la rechute sur la survie globale

1.0

1.0 Y + Censored
E -I-H-}-|+-..|.|.|_ H “q_“+ Logrank p <.0001
. ""‘”Hllmmwl.l _— Ty,
v 0.8 ﬂ#““"
— i L
0.8 t*h
— s —th
'© = 0.6 N
=5 | o s |
> © 3 POD24 b
= o 0: Reference
P S 04 T — — — 1:Early POD
— T 04
>
o
0.2 1
== Early POD
Reference 0.2
I 1 1 I I I I 1
0 12 24 36 48 60 72 84 96
0.0
Time From Risk-Defining Events (months) AtriskO 31 807 754 209 0
. 1 256 198 169 87 2 0
No. at risk
Early POD 110 82 66 56 50 42 32 14 3 Y 20 40 60 80 100
Reference 420 408 387 363 344 253 145 34 0 Overall survival (months)

Casulo et al., JCO 2015 Bachy et al. Blood, 2018
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Impact du délai a la rechute sur la survie globale

A 6-month landmark B 12-month landmark
= 084l NoPOD patients -
-~ | —— POD patients £
2 064 4+ Censored 2
‘s | ®
P | =&
= 044 -
8 8
4 e
a 0.2 -+ + a 0.2- i o . N o
| Progression | % dela Survie ICa 95%
0 1 ] ] Ll 1 0 I 1 1 1 Vé .
o 12 34 5 0 1 2 3 4 précoce cohorte | globalea 2
Years post-landmark cutoff Years post-landmark cutoff
N. of patients at risk N. of patients at risk (cut_off) in itia Ie ans
1130 1090 1043 562 138 0 1040 1014 816 335 7
— 20 5 4 1 0 0 61 40 24 12 0
6 mois ~2% 20% 2-37%
O ~ [0 (o) - 0
C 18-month landmark D 24-month landmark 12 mois 5% 58% 45-71%
1.0 o
18 mois ~8% 76% 67-86%
I E 0.8
- . 24 mois ~10% 82% 74-91%
,% E Age-adjusted HR, 12.2 (95% CI: 5.6-26.5)
3 0.4+ 5 04+
3 8
[ <
o 0.24 o 024
0 ] I 1 1 0 ] 1 1 1
0 1 2 3 4 0 1 2 3 4
Years post-landmark cutoff Years post-landmark cutoff
N. of patients at risk N. of patients at risk
969 950 516 562 0 916 751 306 7 0
—_— 90 73 M i 0 =110 80 37 0 0

Seymour et al. Haematologica 20219



La transformation comme événement pronostique



Incidence

Cumulative Incidence (%)
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=== Recurrence, biopsy showing FL

Recurrence, biopsy showing transformation

1 2 3 4 5 6
Time From Random Assignment (years)

Sarkozy et al, JCO 2016



Impact de la transformation sur la survie globale

1.0

0.8

Overall Survival
(probability)

0.4 -
+ Censored
0.2 Log-rank P <.001
Persistent FL histology
HT histology
0 1 2 3 4 5 6 7
Time From First Occurrence (years)
No. at risk
Persistent FL 154 141 116 89 62 24 5 0
histology
HT histology 40 29 21 15 12 9 0

Sarkozy et al, JCO 2016



Impact du délai a la transformation sur la survie globale

1.0
0.8

- Transformation > 18 months after FL Dx
Transformation < 18 months after FL Dx

=
=
S
=
v 0.4+
0.2
P < .001
! I I I 1 I I
0 1 2 3 = 5 6 7

Time Since Transformation (years)

Link et al., JCO 2013



Quels facteurs prédictifs de transformation ?

Median
survival after

Stage LDH

Effect of Tt

Bastion,
JCO, 1997

Giné, Ann
Oncol 2006

Montoto,
JCO 2007

Al-Tourah,
JCO 2008

Conconi,
BJH 2012

Link, JCO
2013

Kridel,
Blood 2015

Wagner-
Johnston,
Blood 2015

Sarkozy,
JCO 2016

220

276

325

600

281

631

126

2652

1018

31% at 10y

15% at 10y

28% at 10y

30% at 10y

15% at 10y

10.7% at 5y

14.3% at 6.8y

transformation

0.6

1.2

1.2

1.7

2.7

4.2

3.9

5.0

3.8

HEEEIES
HEIENES
EEREE

EEEIEIES
EEEREIR
HEEEN
EEEIEIES

No effect

Observation 1 risk

Observation: no effect
Alkylator + purine 1 risk

R-chemo 1 risk
R-mono  risk
Chemo or obs : no effect

Observation 1 risk
R-mono  risk

Observation 1 risk
R-CHOP v R-CVP : no effect

R-maintenance : no effect
R-CHOP v R-CVP v R-FCM : no effect

Kridel et al. Blood 2017



Pronostic versus prédiction



Difference score prognostique / score prédictif

Probabilité de survie

Biomarqueur pronostique

Probabilité de survie

Temps (années)

Biomarqueur prédictif
Interaction quantitative

Probabilité de survie

Temps (années)

— Expérimental / Score bas
= = Controle / Score bas
— Expérimental / Score haut
= = Contréle / Score haut

Biomarqueur prédictif
Interaction qualitative

1.0 A

0.8

0.6

0.4

0.2

0.0 -

0 1 2

|
3

Temps (années)




Les facteurs dits “théranostiques”

Traditional Therapies Precision Medicine
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Le GRAAL ?




Quelques exemples : RELEVANCE

A Progression-free Survival

1.0-
S 0.9
s
3 0.8
$
& 077
S 06
[7,]
(7]
9 0.5
bo
[*]
& 044
s
:.:’\ 03_
E
(1]
0
o
o

0.19 p_o.48
0.0 :

Rituximab—
chemotherapy

Rituximab—
lenalidomide

group

0.2-{ Hazard ratio for progression or death,
1.10 (95% CI, 0.85—1.43)

0 6

No. at Risk

T T T T T T T T T 1
12 18 24 30 36 42 48 54 60 66

Months since Randomization

Rituximab—lena- 513 435 409 393 364 282 174 107 49 13 O

lidomide group

Rituximab—chemo- 517 474 446 417 387 287 175 109 51 14 1

therapy group

o

Morschhauser et al. NEJM 2018

Total population

LIPI

LIPI2

PRIMA-PI
R-chemotherapy

LIPI

LIPI2
PRIMA-PI
R-lenalidomide

LIPI
LIPI2
PRIMA-PI

m

m

m

p (logrank)

0.029
0.094
0.004

0.007
0.084
0.004

0.818
0.254
0.267

NRI (95% Cl)

ref
-0.06 (-0.266 ; 0.064)
0.16 (-0.008 ; 0.318)

ref
-0.20 (-0.207 ; 0.275)
0.03 (-0.208 ; 0.275)

ref
-0.03 (-0.037 ; 0.435)
0.20 (-0.260,0.196)

Julia et al., ASH 2019



23-gene score

23-gene signature Total (n=274)
R/G-CHOP/CVP R/G-bendamustine
1.0 1.0 1.0
— 0.8~ _ DA 0.8
= = z
£ 06+ 3 06 8 067
= = o]
GALLIUM study g g g
— 04— = 0.4- £ 0.4+
o &0 e
b ) & | e o —— Low risk
024 —— Lo risk; | ool — Lo risk | 0.2 S
— High risk — High risk —— High risk
oo HR: 2.26 (1.12-4.58);p=0.02 .0 HR: 0.45 (0.21-0.97),p=0.04 | 0.0 HR:0.99 (0.61-1.61);p=0.97
T T T T T 1 | T
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
Time (days) Time {days) Time (days)
Lowrisk 64 51 43 29 4 Lownsk 141 116 104 76 5 Low risk 205 167 147 105 9
Highrisk 23 16 10 4 0 Highrisk 46 38 37 31 5 Highrisk 69 54 47 35 5
Mumber at risk Mumber at risk Number at risk

Bolen CR, et al. ICML 2019

Blood CR Blood 2021



Microenvironnement

Table 1. Comparison of published data and results from this study on clinico-pathological correlations for T-cell populations, macrophages and fol-
licular dendritic cells.

Loe” Glas" Carreras’™ Farinha® Alvaro™ Klapper" Taskinen™ Wahlin™ EORTC 20921
_ RcHop|  cwop - FLUDA CVP
nd- £ nd < nd s nd nd 2 <
Interfollicular component ' |
CD3 dense infiltrate il : ) i i i i i i i )
- _ - & : - —— = - exemple
CD3 pattern interfollicular j = =
- = - Good nd nd Good Good
CD4 dense infiltrate
- - - nd nd - Poor Poor
CD4 sparse infiltrate
- - nd Good nd nd nd Good Good
CD4 pattern interfollicular
- - . nd - nd ‘nd Good Good
CD8 dense infiltrate
- - nd - nd “nd Poor Poor
CD8 sparse infiltrate
- - nd nd. nd nd nd Poor
CD8 pattern interfollicular
Good z Good nd nd nd Poor Good
FoxP3 dense infiltrate
T . Poor nd nd nd ! Poor
FoxP3 infiltrate : :
Good nd Goad nd nd
FoxP3 rn interfollicular i N
‘ . nd nd nd nd , - .
FoxP3 pattern intrafollicular :
- - nd Good - nd Poor Good
CD68 dense infiltrate
x g ﬁl M 3 - ﬂ M m
cD68 infiltrate
& nd nd nd nd na I e nd Good -
CD68 pattern interfollicular s
MIB1 nd - nd - nd - nd - -
CD21/CD23 n - nd - nd Good
TIA1 - - | nd_ - - nd nd _nd 57
cD57 ] I - [ nd - Good nd nd nd | nd
Type of analysis 8-0-5 8-0-5 Continuous Continuous Continuous Continuous Continuous Continuous Continuous
Number of patients 59 66 a7 99 211 158 96 | 45 139 3 | a0
End point os transformation o0s 0S, PFS 0S, PFS oS, PFS OS,PFS 0§, DSS PFS
Treatment Various | Various indolent | Various, 58% |BP-VACOP+RT| Various, 44% | MCPICHOP |R-CHOP| CHOP | Highly various | Fludarabine | CVP
indolent regimens, CHOP, 14% CHOP, 15% | randomized
regimens mostly CVP fludarabine CVP
Median age (years) 6146 52144 55 44 +/- 56 n.a. na na. 59.8 56 56
51120027 versus
| (FL)IPI range (%) na. 91/9/0 37/27/38 59/40/1 B1/60/38 22/87/85 811307 | 51/31/18 32/32135 26/42/32 | 27/47/27 |

De Jong et al., Haematologica 2009



Valeur heuristique avant tout




1" objectif des scores : « comparer » des essais cliniques

Glofitamab

Indolent NHL

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0 -

All patients 25/10/16 mg 2.5/10/30 mg
(n=24) cohort cohort
(n=3) (n=21)

Carlo-Stella et al, Lugano 2021

95% ORR

ORR

Axicabtagene

3% 3%
(n=2) (n=2)
SD ND
FL (n = 80)

Jacobson et al, EHA 2020



1¢" parametre théranostique dans le LF ?

Canonical pathway Other substrates

Me3

eee P

Transcription silencing
p16/ARF, E-cadherin,

Methylation-independent

CyclinD
Wht target genes
—

Individual coefficient

100%

80%

60% -

40% -

20% -

0% -

1.0

0.5

0.0-eeeee

-0.5-

high-risk

-1 0.71
low-risk
FLIPl high EP300 FOXO1  EZHZ2
Clinical Gene mutation
Tazemetostat in follicular lymphoma
» Stable
Disease
B Partial
Response
1% EComplete
ORR Re sponse
\ 33%
{ ORR
FH2 mt

(n=28)

{n=54)



Les questions :

1. A quoi sert un facteur pronostique ou un score pronostique ?
* N’est pas un parametre décisionnel dans le lymphome folliculaire
* Est peu utile dans la pratique courante pour le LF
* Sert essentiellement a la comparaison des essais cliniques
* Est pourvoyeur d’'une compréhension de la pathologie
2. En quoi le lymphome folliculaire se préte-t-il particulierement a la détermination de scores
pronostiques ?
* L'évolution de la maladie est trés longue (intérét des variables post-traitement)
* Cette évolution est extrémement disparate
3. Quelles sont les limites des scores pronostiques ?
* A nb de patients suffisant tous les facteurs pronostiques usuels sont significatifs
* Un score doit étre parcimonieux, robuste, reproductible
4. Quel est I'apport des scores pronostiques ?

 EZH2 montre l'utilité de ces allers-retours entre pronostic et thérapeutique



