# LIEGE université

GIGA

Thérapies innovantes en
hématologie

Prof Frédéric Baron
Hématologie clinique & GIGA-I3
CHU-ULiege

e

LA LIBERTE DE CHERCHER




@ LIEGE université
GIGA

Cas1l

Leucémie lymphoblastique aigue (LLA) enfant



Cas clinique Lk

LLA-
Pré B

Poly-chimiothérapie
+ Maintenance



. . o
Evolution survie LLA enfants (st Jude Children Memphis) ¥

i 91.1%2.8% XV (n=498) 2000-2007
0'8 81.41.8% XII-XIV (n=465) 1991-1999
0.7 — XI-XIl (n=546) 1984—1991
206 - 68.242 305 T~ e .
= X (n=428) 1979-1983
T 05 43.4+1.7%
o ~eeem e nn . V=IX (n=825) 1967-1979
a 04 - S ey
.
0.3 -
ge= 11.1£3.2%
0.1 — e eIV (AT0) 19621966
0 I I T I l
0 10 20 30 40 50

Years from Diagnosis
Pui et al. Seminar in Hematology 2013



Cas clinique Lk

LLA- Rechute
Pré B LLA

Chimio [E——

Allogreffe de cellules souches hématopoiétiques '



Allogreffe de cellules souches hématopoiétiques g

Lymphgcyte T

. Total body
irradiation




q@h\vc GVHD
' i)

S SRE AT
o R
el
iy e
g & / S RE G |
U Bronchiolitis obliterans

GVHD 3 -
Acute GVHD : before day 100 Ocular sicca

H LA CYTOKI NES . ki , ' / Lo;s of bile duts

Oral ulcers

\* 5 " o
¢ ;
| -
=

Nail dystrophy > y Fasciitis
-t ‘ B
Sy d \ . o
CONDITIONING |l =i . 2
N ] | Infections s
Disability Skin ulcers
Quality of life
Endocrine Spectrum of

i Metabolism manifestations
GRADE I-IV —— Incidence : 50% grade II-IV & B " : ,
g Deep sclerosis II;l;it:tlon in chronic GVHD




()
@ Total Body Irradiation or Chemotherapy e
- = Conditioning in Childhood ALL: A Multinational,

gRandomlzed, Noninferiority Phase IlI Study

"3 Christina Peters, MD'; Jean-Hugues Dalle, MD, PhD?; Franco Locatelli, MD, PhD?; Ulrike Poetschger, PhD*; Petr Sedlacek, MD?;
% Jochen Buechner, MD, PhD®; Peter J. Shaw, MD’; Raquel Staciuk, MD?®; Marianne Ifversen, MD, PhD®; Herbert Pichler, MD?*;
Kim Vettenranta, MD, PhD'°; Peter Svec, MD, PhD'*; Olga Aleinikova, MD, PhD*?; Jerry Stein, MD*3; Tayfun Glingor, MD"*;
== Jacek Toporski, MD*®; Tony H. Truong, MD, MPH?*®; Cristina Diaz-de-Heredia, MD'”; Marc Bierings, MD, PhD*8; Hany Ariffin, MD, PhD"?;
('7)" Mohammed Essa, MD??; Birgit Burkhardt, MD, PhD?*; Kirk Schultz, MD??; Roland Meisel, MD??; Arjan Lankester, MD, PhD?*;
Marc Ansari, MD?®; and Martin Schrappe, MD, PhD,?® on behalf of the IBFM Study Group; Arend von Stackelberg, MD,?” on behalf of the
IntReALL Study Group; Adriana Balduzzi, MD,?® on behalf of the I-BFM SCT Study Group; Selim Corbacioglu, MD,?° on behalf of the

EBMT Paediatric Diseases Working Party; and Peter Bader, MD*°

Journal of Clinical Oncology
2021

I



Intention-to-Treat Population

Modified As-Treated Population

1.0 4 1.0 4
‘© : i
3 0.8 0.8
2 y I
—
> 0.6 - 0.6 4
w
— P=.0025
© < N
= 0.4 P< 0001 0.4 TBI vs. BU: P=.0009
> ’ TBI vs. TREO: P=.0041
© 0.2 4 0.2 - BU vs. Treo: P=.6152
1 1 1 I 1 1 1 | 1 |
0 1 2 3 4 5 0 1 2 3 4 5)
Years Years
At risk 212 173 105 65 27 194 161 97 61 25
201 145 85 47 17 96 72 38 19 5
90 67 44 27 11
Patients Eval. Deaths 2-year OS Patients Eval. Deaths 2-year OS
TBI 212 209 19 0.91 (0.86-0.95) TBI 194 194 19 0.91 (0.85-0.94)
CHC 201 200 49 0.75 (0.67-0.81) BU 96 96 22 0.77 {(0.66-0.85)
TREO 90 90 20 0.77 (0.65-0.85)
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MDR modifier
Recovers the effect of GO

Deaths / Patients HR & ClI
GO BSC HR (95% CI) (GO : BSC) Interaction test
Age (years) .
61-75 4 /41 42 j44 082 (05310 1.26) —— P= 55 (dfa2)
76-80 48 /49 51 /52 066 (0.4410 0.98) — —
281 25 j28 22 /23 0.55  (0.31100.98) — .
Sex |
Male 57 /87 11 /73 0.90 (0.63101.28) »—.— P=.05 (df=1)
I
Female 56 /61 44 [48 053 (035100.79) — —
WHO PS
0-1 73 /76 73 /77 0.79  (0.57 10 1.10) —.—— P= 18 (df=2)
2 32 /34 33 /33 048  (0.29100.78) ——
>2 8 /8 9 /9 048 (0.18101.25) *——=—F——
Type of disease
De novo 76 /79 82 /85 074 (05410 1.01) —.— P=.52 (df=1)
Secondary 37 /39 33 /34 081 (0.38100.98) —_—
WBC (x 10%L) .
<30 81 /85 87 /89 0.68  (0.50100.93) I P =60 (df=1)
230 32 /33 28 /30 058 (0.35100.97) _—
CD33 expression !
<20% 9 /10 13 /14 152  (0.65103.58) L e Po05(d2)
20-80% 58 /58 68 /58 075 (0.52101.08) —-——
>80% 44 ja8 44 /47 049  (0.32100.76) —
N missing = 2 ‘
Cytogenetic risk A
Favorable/intermediate 54 /69 45 /45 055 (037 0 0.82) —— P= .08 {dt=2)
Adverse 33 /33 29 /32 111 (06710 1.83) ——
Unknown 26 /26 41 /42 0.85 (0.5210 1.40) ——
I
Group .
EORTC 26 /271 29 /29 0.64 (03810 1.10) —_— P=.78 (df=1)
GIMEMA 87 /91 86 /90 070 (0.52 ta 0.95) —.—
|
I
113 /118 115 /119 0.69 (05310 0.90)

. o

Amadori et al., J Clin Oncol 2016
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Bi-specific T-cell engager (BITE)
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A Overall Survival u
Median Overall Survival (mo)
Blinatumomab 7.7 (95% Cl, 5.6-9.6)
19 Chemotherapy 4.0 (95% Cl, 2.9-5.3)

2 e Hazard ratio, 0.71 (95% Cl, 0.55-0.93)
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Months since Randomization

No. at Risk ..
Blinatumomab 271 176 124 79 45 27 9 4 0 Kantarjian et al.
Chemotherapy 134 71 41 27 17 7 4 1 0 NEJM 2017
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- - = Anti-CD22 mAb

Inotuzumab ozogamicin

B Progression-free Survival
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B Event-free and Overall Survival

Probability

No. at Risk
Overall survival

1.0,

0.9

0.8

0.7+

0.6

0.5+

0.4+

0.3

0.2

0.14

1 Overall survival

Event-free survival

No.of No.of Maedian
Patients Events Survival Rate at 6 Mo

mo % (95% Cl)

Overall Survival 75 19 19.1 90 (81-95)
Event-free 75 27 not 73 (60-82)
Survival reached

0.0
0

T T T T T T T T T T 1
2 4 6 8§ 10 12 14 16 18 20 22

Months since Tisagenlecleucel Infusion

75 72 64 58 55 40 30 20 12 8 2 0
Event-free survival 75 64 51 37 33 19 13 8 3 3 1 0

Maude et al.,
NEJM 2018
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J-60  Collecte PBMC

J-55  Chimiothérapie

J-6 Unité stérile

J-5 Cyclophosphamide + fludarabine
J-4 Cyclophosphamide + fludarabine

J-3 Cyclophosphamide + fludarabine

JO Infusion CAR



Complications des CARs (CRS) 20%

Symptome ou signe

Parametres
Température >38.0°C

Hypotension

- adulte < 100 mmHg,

- enfant < 70 + (2 x age
(en années))

Hypoxie (besoin d’02
pour Sp02 > 90%)

Grade 1

oui

non

non

Grade 2

oui

Ne nécessitant
pas d’amines
(réponse au
remplissage)

FiO, <40% ou
oxygénothérapi
e aux lunettes
<6L

i
Grade 3

oui
Nécessitant une
amine vasopressive
(hors vasopressine)
Noradrénaline
<0.25 pg/kg/min
sur 24h
FiO2 > 40% ou
oxygénothérapie au
masque ou lunettes
haut débit

1
Grade 4

oui

Nécessitant Noradrénaline
> 0.25 pg/kg/min sur 24h
ou > 0.50 pg/kg/min = 1h
ou plusieurs vasopresseurs
(hors vasopressine)

Pression positive requise
(CPAP, BiPAP, ventilation
mécanique)



Complications des CARs (ICAN) R

Score ICE 7-9 (déficience légere) 3-6 (déficience modérée) 0-2 (déficience sévere) Score impossible a réaliser

Eveil requérant des stimuli tactiles vigoureux ou

Niveau de conscience Eveil spontané Eveil a la voix Eveil seulement sur stimulus tactile L
répétitifs, stupeur ou coma

Crise convulsive partielle ou généralisée ou Crise convulsive prolongée (>5 min) ou convulsions
Convulsion NA NA crise non convulsive a I'EEG, avec réponse cliniques ou électriques répétitives sans retour a la
rapide apres intervention thérapeutique ligne de base avec traitement

Atteinte motrice focale profonde telle qu’hémiparésie
Signes moteurs NA NA NA ou paraparésie

(Edeme cérébral diffus, sighes de décérébration ou

Augmentation de la pression NA NA (Edéme focal/local a I'imagerie décortication, paralysie nerf VI, cedéme papillaire ou

intracranienne* neurologique triade de Cushing




Préparation

J-60
J-55
J-6
J-5
-4

J-3

JO

Collecte PBMC

Chimiothérapie

Unité stérile

Cyclophosphamide + fludarabine

Cyclophosphamide + fludarabine

Cyclophosphamide + fludarabine

Infusion CAR

ok

Complications

J2 CRS grade 1
J3 CRS grade 2
J12 Qs
Cytopenias

B-cell aplasia
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anti-CD30 monoclonal antibody

monomethyl auristatin E (MMAE)
(microtubule-disrupting agent)

y) N

receptor-mediated
g endocytosis
CD.-
CD30 30 p°$l'ti.,
J endosome e Ce//
lysosome
o
° o
°
= °
MMAE binds to tubulin and MMAE is released

celldeath «— disrupts microtubule network by lysosomal proteases



A 100 -
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30 -
20 4

Overall Survival {%)

n

Median
Events {months)

104 — 117 patients 102

28 22.4

0 3 6

No. at risk {events)
102{0) 101(1) 96(3)

w

100
90
80
70 4
60
50
40
30 4

20 +
n

T T
9 12 15 18 21 24
Time (manths)

91(6) 86(11) 78(18) 59(19) 14(26) 0(28)

Median
Events {months)

10 4

Progression-Free Survival (%]

= |TT patients 102

69 56

0 3 6

No. at risk {events)

T 1
9 12 15 18 21 24
Time (manths)

102{0) 80{19) 43(51) 36(57) 27(63) 23(65) 18(66) 5(67) 0(69)

Younes et al.,
Clin Oncol 2012
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Reed-Sternberg (HRS) cell
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W ASCT failure and
brentuximab failure

W No ASCT and No brentuximab
brentuximab failure

A Response Characteristics
Patient No.

Ao 4 First complete response

= First partial response
+ Therapy duration

e Transplantation

> Ongoing response

Weeks

B Change in Tumor Burden

Stable
104
0 Disease

04
-104
-204
-304
~404
~504
-60-
~704
-804
-90

-100-

Change (%)

Complete
Partial Response Response

Individual Patient Data (N=23)

Ansell et al.,, N
EnglJ Med 2015
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Greffes HLA-haploidentiques
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2 Gy TBI
PBSC Chimerism Analyses
Fludarabine — A
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Ahmed et al., Biol Blood Marrow Transplant 2019
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Leucémie myéloblastique aigue (LMA)



» Homme 65 ans

» 10/2015: LMA (cytogénétique nle, NPM1 et
FLT3 non mutés)



'allogreffe de CSH reste le traitement de premier ¥
choix pour les patients atteints de LMA

000 - Intermediate-risk cytogenetic 100 Adverse-risk cytogenetic
90 | 90 |
80 | 80 |
70 | Overall Score test: p=0.004 70 Overall Score test: p=0.096
60 - 60 |
50 - 50 |
40 40
30 30
20 | 20 | |
10 4 10
0 ; ; , , , (years) 0 , , , , , (years)
0 5 10 15 20 25 0 5 10 15 20 25
O N Number of patients at risk : Donor O N Number of patients at risk : Donor
157 234 66 52 46 11 — No 23 26 2 1 1 0 — No
67 134 59 45 39 7 = Yes 27 35 11 5 5 1 = Yes

Baron et al., American Journal of Hematology 2020



'allogreffe de CSH reste le traitement de premier %
choix pour les patients atteints de LMA

Events / Patients Statistics HR & CI*
Donor No donor  (O—E) Var. (Donor No donor) HR (99% Cl)
I
MRC
NE 45 /110 /771 —108 a3 —.—— 072 (0.46 ; 113)
Favorable 20/51 24178 3.2 10.4 L L 136 (061; 3.03
Intermediate 59/134 139/234 —16.4 48.4 —.— 070 (048 ;103
Adverse 25/35 23/26 —6.6 10.3 . 053 (0.24 ; 1.18)

i
T
Heterogeneity Q=52 (df=3) p=0.16, |1°= 42.3% (0% ; 86.2%) I
I

B—<30 44 /11 102/186 —14.8 35 + 065 (042 ;101

30—<40 54 /115 105/ 191 —59 37.2 085 (0.56 ; 1.30)
40—< 48 51/104 72/132 —3.2 30.2 090 (056 ; 144

Heterogeneity Q=196 (af=2) p=0.38, 1= 0% (0% ; 98.8%)

Age

. Total 149/330 279/509 —23.6 1027 -+ 079 (0.62; 1.02)*

45.2 %) (54.8 %) I
|
0.25 0.5 1.0 20 4.0
Donor No donor
better better

Treatment effect: p=0.02
Baron et al., American Journal of Hematology 2020



2 Gy TBI
PBSC Chimerism Analyses
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EORTC-
GIMEMA
AML-21
(M. Libbert)

All randomized patients

Ara-C 200mg/m?: D1-7
Daunorubicin 60 mg/m?: D1-3

Treatment off
— protocol

BM blasts <5 % AND Neutro 2 1000; OR PD PD

BM blasts 2 5% independent of Neutro
CYCLE 2

Ara-C 200mg/m?: D1-7
Daunorubicin 45 mg/m2: D1-3

CRor PR

BM blasts < 5 % AND Neutro = 1000
CYCLE 3 (mandatory), CYCLE 4 (optional)

Ara-C 100mg/m?: D1-5
Idarubicin 8 mg/m?: D1,3,5
Etoposide 100mg/m?3: D1-3

No maintenance

All randomized patients
CYCLE1

Decitabine 20 mg/m?:

BM blasts <5 %
CYCLE 2
Decitabine
20 mg/m2:
D1-5

BM blasts <5 %
CYCLE3

Decitabine
20 mg/m2:
D1-5

D1-10

BM blasts = 5%
CYCLE 2
Decitabine
20 mg/m?:
D1-10

BM blasts = 5%
CYCLE 3

Decitabine
20 mg/m?:
D1-10

Decitabine continuation: 20 mg/m2,
D1-5, gdw till progression; if (slow)
relapse/ progression: option of
returning to the 10-day schedule




» Homme 65 ans

» 10/2015: LMA (cytogénétique nle, NPM1 et
FLT3 non mutés)

» Inclusion dans protocole EORTC AML-21,
randomisé dans le bras décitabine. RC apres
2 cures.
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2 Gy TBI
l PBSC Chimerism Analyses
Fludarabine A —
T T 1
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RN EEE RN
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Bone Marrow Transplantation
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Low relapse risk in poor risk AML after conditioning with 10-day
decitabine, fludarabine and 2 Gray TBI prior to allogeneic

hematopoietic cell transplantation
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Homme 65 ans

10/2015: LMA (cytogénétique nle, NPM1 et FLT3 non
mutés)

Inclusion dans protocole EORTC AML-21, randomisé
dans le bras décitabine. RC apres 2 cures.

Allogreffe: mini-décitabine
RC depuis lors



Aza (75 mg/m?) vs Aza + venetoclax (400 mg) dans
les LAM du sujet age

Median follow-up, 20.5 mo (range, <0.1-30.7)
Hazard ratio, 0.66 (95% Cl, 0.52—0.85)
P<0.001

Azacitidine plus venetoclax
CCR: 66%

Probability of Overall Survival
o
o
|

0.24 Azacitidine plus placebo
6l CCR: 28%
00 | I I I | | I | I I 1
0 3 6 9 12 15 18 21 24 27 30 33
Months
No. at Risk
Azacitidine plus 286 219 198 168 143 117 101 54 23 5 3 0
venetoclax
Azacitidine plus 145 109 92 74 59 38 30 14 5 1 0 0 DiNardo et al., N Engl J Med 2020

placebo




» Thérapies ciblées:

Immunothérapie: mab, bite, CARs
Inhibiteurs tyrosines kinases / BCL-2 inhibiteurs
Checkpoint inhibiteurs

» Progres allogreffe: greffes non-myéloablatives
et greffes HLA-haploidentiques
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