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Etude rando phase 3 Bu-Cy vs TBI-Cy LAL-B adulte

Standard-risk B-ALL assessed for eligibility (N = 556)

Excluded (n=86)
Relapsed before random assignment (n = 2)

Declined to participate before random (n = 4)
assignment

Patients eligible for the study (n = 550)

Randomly assigned to receive the BuCy
conditioning regimen (n = 275)

Withdrew informed
consent (n = 2)

Received the BuCy conditioning regimen

Included in per-protocol
analysis (n = 273)

— Greffon CSP

Randomly assigned to receive the TBI-Cy
conditioning regimen (n = 275)

Withdrew informed
consent (n = 3)

Received the TBI-Cy conditioning regimen

Included in per-protocol
analysis (n = 272)

Phase 3 rando, 13 centres Chine
14-65 ans

LAL-B en RC1

Risque standard cytogénétique

Item BuCy TBI-Cy
No. of patients 273 272
Patient age, years, median 26)14-59) 27 J14-61)
(range)
Sex, No. (%)
Female/male 115 (42.1)/158 97 (35.7)/1175

(57.9)

(64.3)

Donor, No. (%)

MUD/MSD

68 (249005

76 (27|ﬁ 196

Zhang JCO 2022
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MRD phéno + si >10-4

MRD status after induction,
No. (%)

Bu-Cy

TBI-Cy

Positive v negative

98 (35.9)/175
@10 (67.3)

89 (32.7)/183

MRD status at HSCT,
No. (%)

Positive v negative

48 (1261225
(824D (85.7)

39 (14.3)/233

Pas de différence entre

ms) Bu-Cyet TBI-Cy LALB

RC1 risque standard

FORUM,; Peters, JCO 2021

Intention-to-Treat Population
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MRD + phéno >10-3 ou PCR >10-4

— all TBI chimio
MRD-negative (PCR) 135 (33%) 72 (34%) 63 (31%)
MRD-positive (PCR) 132 (32%) 61 (29%) 71 (35%)
MRD-negative (flow cytometry) 57 (14%) 32 (15%) 25 (12%)
MRD-positive (flow cytometry) 12 (3%) 9 (4%) 3(1%)

Zhang JCO 2022

43% MRD + et 57% MRD neg a la greffe



The Role of Allogeneic Transplant for Adult Ph+ ALL in CR1 with Complete Molecular Remission: A Retrospective
Analysis

Figure 1
Ph+ ALL
5 centres US (n=658) Ineligible for study (n = 398)
I— Not in CMR at day 90 (281)
»/  NogPCRBCR-ABL1 testing (49)
| Prior diagnosis of CML (40)
. Death before day 90 (18)
Achieved CMR by Follow up < 90 days (10)
day 90 after
diagnosis
(n = 260)

| . | Underwent HCT in remission
| | 7| afterday 210 (n = 30)

Eligible for study
CMR : BCR-ABL1 <0.01%

| .I
”{:}'HCT (n :98)
Ghobadi, Juillet 2022 Blood
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RIC HCT (18)
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Haplo et HLA



M=Match ou MM sens HVG isolé
MM=Mismatch sens GVH
HLA-B leader peptide (Petersdorf, Lancet hematol 2020)

HLA-B Match aug OS
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1434 LA/MDS CIBMTR

Meilleur donneur
Matché

HLA-B M leader
peptide (OS, DFS,
rechute)

HLA C (GvHc)
HLA-DQB1 (DFS)

Mismatch
HLA-DRB1 (rec)
HLA-DPB1 MM non
permissive (OS)

Fuchs Blood 2022



Effets du M/ MM HLA et greffes Haplo avec HD-Cy

Overall survival
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Effets du M/ MM HLA et greffes Haplo avec HD-Cy; Fuchs Blood 2022

DISCUSSION sur l'effet HDCy-PT haplo
Pas de réle du MM HLA sur la GVHa

Déplétion précoce T alloréactifs Cy HD- _ Déja observé MMUD
PT? Petersdorf Lancet Haematol
Meilleur donneur 2020
Matché
— HLA-B M leader peptide , | Nécessité d’outils pour
Pas de r6le du MM HLA-C sur la rechute (DFS, rechute) classer les leader peptide
Déplétion des NK KIR+ alloréactifs par CyHD-PT? «  HLAC (GvHc) HLA-B (comme C1, C2 et
MM HLA-C augmente la GVHc HLA-DQB1 (DFS) - KIR, HLA-E et NKG2A)
Effet retardé du CyHD-PT sur la déplétion _ )
thymique des clones HLA C MM? Mismatch MUD

- HLA-DRB1 (rec) MMDP non permissif sens GvH
HLA-DPB1 MM non aug GVHa 2-4 /3-4 et TRM
permissive (OS) Effet ++ HDCy-PT sur GVHa

MMDP permissif ou pas aug GVL
(MUD: préferer MMDP permissif
ou MM DP sens HVG)

Oran Blood 2018




Cyclophosphamide fortes
doses post transplant
prophylaxie GVH

HD-CyPT



Randomized Phase Ill Prophylaxie GVH sans inhibiteur de calcineurine dans les greffes HLA matchées
avec MAC hémopathies malignes

—

MAC

VT~

€D34 Selection Arm (PBSC)

Post-Transplant Cy Arm {BM]

Contral Arm (BM) I

A | Total Body Irradiation (TBI)/ Cyclophosphamide/Thi

» TBI (1375 cGy)
« Cyclophasphamide {120 mg/kg)
* Thiotepa (10 mg/kg}
® rATG (Smg/kg)
B | Busulfan®/Melphalan/Fludarabine/rATG

* Busulfan (9.6 mg/kg IV)

s Fludarabine (125 mg/m’)
«  Melphalan (140 mg/m?)
*  TATG (5Smg/kg)

pa/rATG

,Frwl b, " = !BIJJJC']
« Busulfan {16 mg/kg PO or 12.8
ma/kg V)
+  Cyclophosphamide (100 mg/ke|
Busulfan’ /Fludarabine (Bu/Flu)
+ Busulfan {16 mg/ke PO or12.2
mg/fig V)
= Fludarabine {160 mg/m’)
Cyclophosphamide/Total Body
Irradiation (Cy/TBI)
» Cyclophosphamide (100 meskg)
*  TBI{1200-14920 cGy)

Busulfan:/Cyclophosphamide (Bu/Cy)

*  Busulfan (16 ma/kg PO or 12,8
mefkg IV}

s Cyclophosphamide (120 mg/ke)

Busulfan’ /Fludarabine {Bu/Flu)

»  Busulfan (16 mz/kg PO or 12.8
mefkg IV}

»  Fludarabine [160 mg/m”)

Cyclophosphamide/Total Body
Irradiation (Cy/TBI)

+ Cyclophosphamide {120 me/fkg)
»  TBI[1200-1420 cGy)

Age 51 ans (13-66)

26 centres US+Allemagne

Total Bady Irradiation,/Etoposide
(TBI/Etoposide)
*  TBI{1200-1320 cGy)

« Etoposide (60 mg/kal

Total Body Irradiation/Etoposide
(TBIfEtoposide)

= TEI(1200-1320 cGy|

= Etopeside (50 makal

61.3% LAM , 20-25% LAL, 33.2% high DRI, 62%
MUD 8/8, 38% MRD, and the median time

from diagnosis to HCT was 5 months
90% MO dans les groups HDCy et Tacrp MTX

Patients randomly assigned (N = 346)

CD34 selected graft

(n=114) ATG

Non transplant

Consent withdrawal (n = 5)

Death
Lost to follow-up

(n =10)
(n=3) ~ |
(n=2)
Transplanted
(n = 104)

Withdrawal (at day 184; n = 1)

Lost to follow-up or exception granted
or no visit (at days 136 and 378; n = 2)

(n=101)

Completed

|
14%

Treatment non compliance (n = 15)
Treatment received:

Tac and MTX control

Other

(n=10)
(n=5)

Non transplant
Consent withdrawal (n = 2)

Death

Lost to follow-up

Post-transplant cyclophosphamide

(n=114) SEUI

Tac and MTX control
(n=118)

(n =5)

(n=2)" | Lost to follow-up (n=1)"|
(n=1)
Transplanted Transplanted
(n =109) (n=114)

Lost to follow-up or exception granted
for no visit (at days 198, 205, and 369; n = 3)
Completed (n = 106)

8%
Treatment non compliance (n = 9)
Treatment received:
Tac and MTX control
Other

(n=6)
(n=3)

Non transplant
Consent withdrawal (n = 3)

(n=4)

Lost to follow-up or exception granted
for no visit (at days 283 and 391; n = 2)
Completed (n=112)

2.6%

Treatment noncompliance (n = 3)
Treatment received:

Other {n=3)

Luznik jco 2C
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CRFS (probability)

CRFS=GVHc mod sev rel free survival
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HAPLO vs MUD

n . . MAC
RIC Méme prophylaxie HD-Cy PT + ciclo/MMF 97 MUD
1211 haplo VS 187 MUD 825 Haplo S .
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LAM/MDS

Sujet age



55-70 ans
MDS ou LMMC (WBC < 13 G/L) IPSS int-1l ou high-risk or int-1 +
high-risk cytogenetics ou LMMC acutisée + blastes < 30%

Assessed for eligibility
(N = 190)

Screening failures
(n=20)

Registered for the trial

{n=170)
Consent withdrawn (n="5)
Patient died n=2)
Other reasons (n=1}
Start 5-aza
{n=162)

atient died during 5-aza
Patient progressed

Consent withdrawn
Others

4 cures

Treatment according to
donor availability
(n =108)
I
I |

Allogeneic HSCT
{n=81)

Continous 5-aza
(n=27)

Refused HSCT
{n=2)

Received allocated
treatment

Received allocated
treatment

\ {n=27)

N=65 MUD (82%), TRM 19% 1 an
FB2 ou Flamsa
Ciclo+MTX ou MMF +/- ATG si MUD

46% allo

{h=79)

5-Azacytidine Treatment vs allo 10/10 (donor/no donor) MDS avancée sujet agé

7a patients
perdus
avant allo
Intérét du
bridging?

VidazaAllo

Bénéfice >65 ans
ou répondeurs a
Aza

NS

Hypothese 50% vs 30%

Mais manque de
puissance car 27% Aza

vs 40% attendus
=
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Allogreffe CSH MDS haut risque 50-75 ans

Essai multicentrique prospectif non rando Donor vs no donor

allo RIC vs hypomethylant ou best supp care
Pts 50-75 ans ITT As treated

De novo MDS int-2 ou high risk A ans ~
. 100+ O S 3 3-Yaar Eatimann
B ras d onor si 8/8 M D — Donorarm: 47.9% (95% €1, 41,3 1 541 100 4 3 Year Easimata
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BraS no donor si zero donneur danS IeS 90J il 1 Do v 16.0% 195% CI, .4 10 26.9]
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Roéle de I’allo dans la LMMC

Etude ICD international CMML dataset (n=730)
EBMT (n=384) rétrospective 2000-2014

Simon-Makuch survival curves according to CMML risk group
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Robin, Blood 2022

transplanted immediately after diagnosis vs never transplanted according to the CMML risk group. P values from Mantel-Byar tests



An 8-year pragmatic observation evaluation of the benefits of allogeneic HCT in older
and medically infirm AML patients

Etude prospective multicentrique observationnelle US

¥

Analyzed
(n=692)

!

42% >65 ans

l

l

l

l

Without Allogenic
HCT and Alive
(n=101)

Without Allogenic
HCT and
Deceased
(n=276)

Received Received
Allogeneic HCT Allogeneic HCT
and Alive and Deceased

(n=180) (n=135)
\ J

|
315 allo (46%)
57% OS 2 ans

f

377 non allo (54%)
27% OS 2 ans

M Sorror, Blood 2022



Association mortalité et allogreffe

Avantage allo Pas d’avantage allo sauf LAM ht risque

I I

Unadjusted Adjusted*
HR (95% Cl) P HR (95% CI) P

All patients (n=692) 0.71 (0.57 - 0.88) 0.002 0.85 (0.66 - 1.09) 0.19
Patients aged 265 (n=295) 0.65 (0.46 - 0.90) 0.01 0.79 (0.53 -1.16) 0.22
Patients with augmented HCT-Cl scores 24 (.63 (0.46 - 0.86) 0.0004 0.84 (0.58 -1.21) 0.34
(n=353)

Patients with ELN intermediate risk 0.55 (0.40 - 0.77) 0.0004 0.81 (0.55-1.17) 0.26
(n=296)

Patients with ELN adverse risk (n=248) 0.37 (0.25 - 0.54) <0.0001 0.58 (0.38 — 0.89)
Patients who achieved CR1 (n=510) 0.85 (0.67 - 1.09) 0.20 0.96 (0.72 -1.27) 0.756
Patients who did not achieve CR1 (n=182) 0.27 (0.15-0.51) <0.0001 0.45 (0.22 -0.90) 0.02

*Adjusted for the augmented HCT-CI, age, ELN cytogenetic risk, relapsed/refractory AML at enrollment, post-treatment CR1 status, treatment
intensity, sum PHQ-9, KPS, ADL, FACT-G, and 4-MWT (post-treatment CR1 status, sum PHQ-9, KPS, ADL, FACT-G, and 4-MWT modeled as
time-dependent variables, with missing indicator to account for those without data).

Note: 4-MWT=NIH Toolbox 4-Meter Walk Gait Speed Test; ADL=activities of daily living; CR1=first complete remission; ELN=European LeukemiaNet; FACT-
(G=Functional Assessment of Cancer Therapy-General; HCT-Cl=Hematopoietic Cell Transplantation-Specific Comorbidity Index; KPS=Karnofsky Performance
Status; PHQ-9=Patient Health Questionnaire-9; PWB=Physical Wellbeing subscale.

M Sorror, Blood 2022



Evolution des scores de qualité de vie au cours du temps Avant la greffe | | Apres greffe
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In-depth time-dependent analysis of the benefit of allo-HSCT for elderly patients with CR1 AML: a FILO study. Blood Adv 2022

R Deuvillier, E Forcade, A Garnier, S Guenounou, S Thepot, G Guillerm, P Ceballos, Y Hicheri, PY Dumas, P Peterlin, M Hunault-
Berger, MC Béné, A Bouvier, P Chevallier, D Blaise, N Vey, A Pigneux, C Récher, A Huynh.

Time dependent analysis
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Figure

3, Sorror et al.
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Thérapeutigues ciblees hors
allo LAM ageés?

MRD?



Oral azacitidine prolongs survival of patients with AML in remission independently of MRD status

Gail, Blood, 2022

Rappel: QUAZAR AML-001 NCT01757535

The NEW ENGLAND JOURNAL of MEDICINE

Oral Azacitidine (CC-486) Maintenance for AML in First Remission

DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

—~ N

Patients 255 yr of age with

AML in first remission
after chemotherapy

Placebo

N=238 N=234

300m g

B —

Once daily for 14 days per 28-day cycle
s S —

Median overall SV BT 14.8 mo
survival

P<0.001

Median relapse- 10.2 mo

4.8 mo
free survival

P<0.001

CC-486 maintenance therapy significantly prolonged overall and relapse-free survival

AH.Weietal. 10.1056/NEJMoa2004444

Copyright © 2020 Massachusetts Medical Society

Wei, NEJM 2020
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http://clinicaltrials.gov/show/NCT01757535

Oral azacitidine prolongs survival of patients with AML in remission independently of MRD status
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MRD et prc des patients LAM traités par Aza-Ven (VIALE-A)

Phase Il VIALE-A trial
(NCT02993523)

Patients treated with venetoclax and
azacitidine (N = 286) +

_{
!
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Y
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Pratz JCO 2022
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Au total: 26% de proba d’avoir une MRD nég apres Aza Ven. Intérét allo si MRD neg sous Aza ven?



Phase Il Triplet: Veneto + Cladribine+ AraC low dose (LDAC) en alternance avec 5-AZA, sujets agés LAM de novo

Induction
CLAD 5 mg/m2/j J1-5iv
LDAC (20 mg x2/j) J1-10 ss cut

Venetoclax J1-21. 400 mg x1/j ( 100 mg si posa ou vorico)

Conso: idem sauf CLAD (5 mg/m?)J1-3

Cycles 3 and 4 : 5-AZA (75 mg/m?2 IV or SQ), once daily on D1-7.
Puis alternance 2 cycles triplet/ 2 cycles AZA jusqu’a C18
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Kadia, jco 2022



—i— Median 05 10.8 months
(95% CI, 8.1 to 13.4)
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Eprenetapopt (APR-246) + Azacitidine in TP53
MDS et LAM (20-30% blastes)

N=55 (40 MDS/11 LAM) , med 66 ans

ORR 71%, dont 44% CR et 38% avec négativation

durée med RC 7.3 mois

2

35% allo (19/55) avec OS med 14.7 mois
Pas de benefice de I'allo sur la survie
Avantage si au moins 4 cycles recus avant l'allo

Sallman, JCO 2021



Eprenetapopt Plus Azacitidine in TP53-Mutated MDS/AML : A Phase Il Study by the
Groupe Francophone des Myélodysplasies (GFM)
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Assessed for eligibility

(N =84)
Excluded pre-HCT (n=29)
Active disease (n=8)
——  Patient/physician decision (n=14)
Death (n=2)
Other reasons (n=5)
Received HCT
(n =55)

Excluded post-HCT (n=22)
Relapsed disease (n=2)
Patient/physician decision (n=9)

—— Did not meet eligibility criteria (n=11)
Cytopenias (n=5)
Organ dysfunction (n=4)
Other reasons (n=2)
Received maintenance
(n=233)

Discontinued study (n=11)
Death (n=11)

Discontinued eprenetapopt (n=31)
Completed 12 planned cycles (n=13)
Evidence of relapse (n=10)
Patient refusal (n=2)
Physician decision (n=2)
Patient decision (n=2)

—— Adverse event (n=1)
Unacceptable toxicity (n=1)

Discontinued azacitidine (n=231)
Completed 12 planned cycles (n=13)
Evidence of relapse (n=10)
Physician decision (n=3)
Patient refusal (n=2)
Patient decision (n=2)
Unacceptable toxicity (n=1)

Analyzed

(n=33)

Eprenetapopt Plus Azacitidine After Allogeneic Hematopoietic
Stem-Cell Transplantation for TP53-Mutant Acute Myeloid
Leukemia and Myelodysplastic Syndromes
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N=68 , 46 ans (20-73)

Phase 1b
PIB (n=16) PIIB (n=23)
LAM R/R LAM R/R

Phase 2

N
PIIA (n=29/41%)

LAM DN

FLAG-IDA + VENETOCLAX dans LAM de novo ou LAM R/R

Fluda 30mg/m2 et AraC 1.5-2g/m?2 J2-J6
lda 8mg/m2 J4-)6 (6mg/m2 J4-5 LAM R/R)
Filgrastim J1-J7

VEN 400 J1-J14 induction; J1-J7 conso

Contexte

LAM R/R, taux de RC/Rci attendu avec FLAG-
IDA seul 21%; OS med 3.5 mois; deces J30>10%

[0)
ELN adv 50% DLT ~ ELN adv 61% ELN adv 38% A 0S des LAM R/R
9 30% post allo Chez les répondeurs
\ 44A) pOSt a”O p , \ Group == Salvage 1or2 == Salvage 3+ Group == alloHSCT == No HSCT
. 100 100
PNN<500;Plag>50G/L 37 31j . "
= 14 mois 2
P i & 504
RC (67%) 90% - e - 2
- ' . 25 -
' l i 14 mOIS P =.0033
T T T T T T T
— —_ (o) 0 6 12 18 24 30 36 36
N—18 aIIO (46%) N_ZO a||0 (69A)) Time (months)
74% OS 1 an post allo 94% OS 1 an post allo No. o isk: No. atrisk:
Salvage 1 or2 33 19 i 5 3 2 0 alloHSCT 16 9 8 4 3 2 0
Salvage 3+ 8 1 0 0 0 0 0 No HSCT 8 4 0 0 0 0 0
A B
EFS OS c D
Cohort = PIIA: ND-AML == PIB: RIR-AML = PIIB: R/R-AML Cohort = PIIA: ND-AML == PIB: RIR-AML = PIIB: R/R-AML
—_— —_— Group =+~ Wild-type == Mutated Group —— Wild-type == Mutated
= 100 + = 100 Ty Suppresseurs tumeur signalisation
> . A
g .l z | 94% LAM DN
2 = Fitaataid o = -
2 2 b eyl R ®
© 50 © 501 / B ot
o o N 6-8 /0 LAM R R 8 fi ' g : : '
g 25 - g 25 - O - 25 E ’:_"' E o 5 25 i :_LTASS FLT3, PTP;I;V_IZ(;gC,BL' and KIT
; g 1 ' TP53, WT1,'F5§XW7, PHF6 i e g : S
@ “ T T T T 0 6 12 18 24 30 36 0 6 12 18 24 30 36
a 0 . L ¥ 4 % 2 Time (months) Time {(months)
Months No. at risk: No. at risk:
No. at risk: No. at risk: Wild-type 26 15 10 5 3 2 0 Wild-type 24 14 g 4 3 2 0
PIlA: ND-AML 29 23 10 6 0 0 0 PIIA: ND-AML 29 26 12 7 0 0 0 Mutated 13 5 1 0 0 0 o Mutated 15 6 2 1 ° 0 0
PIB: RR-AML 16 8 4 3 3 2 0 PIB: R/R-AML 18 10 5 3 3 2 0 ]
PIIB: R/R-AML 23 10 4 2 0 0 0 PIIB: RIR-AML 23 10 8 2 0 0 0 DINardo JCO 2022




A New Dancing Partner for Venetoclax: Gilteritinib

Targeting the apoptosis pathway in

Venetoclax Plus Gilteritinib for FLT3-Mutated
Relapsed/Refractory Acute Myeloid Leukemia

Fahti JCO 2022

AML
100 4 M Others
0 B MLFS
80 - B CRp
2 =
v 601 /
b
=
P CRc mCRe
45_0‘ 40 ;ns% 80% mCRc
O 67%
20 - : 5
0 - : =
All FLT3mMut Patients FLT3mutPatients With FLT3mut Patients Without
Prior FLT3 TKI Prior FLT3 TKI
(n =35) (n=21)
Daver JCO 2022
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No. at risk:

FLTI"patients 56 46 38 34 29
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10 12 14 16 18 20 22 24 26 28 30
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+ Censored
= All FLT3™ patients {n - 56}
Median OS (95% Cl), months
100 (8310 12.3)

+ Censorad
= Prior FLT3 TKI (n = 35)
w— NO prior FLT3 TKI {n = 21)
Median OS (95% Cl), months

Prior FLT3 TKI
No prior FLT3 TKI

9.614.210 11.6)
10.6 (3.11020.9)

02 46 8

No. at risk:
Prior FLT3 TKI 35 27
No prior FLT3 TKI 21

Cc

0S (%)

24 21 17 14 10
19 14 13 12 11 8
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10 12 14 16 18 20 22
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24 26 28 3

b 3.2 2. 4
97 5 3 & 20

+ Censored
—— AlloSCT (n = 17)
No alloSCT {n = 39)
Median OS (95% Cl), months

AlloSCT NR {10.0 to NR)

No alloSCT 6.3 (3.1 10 10.5) ‘

0 2 4 6 8 101214 16 18 20 22 24 26 28 30
Time (months)
No. at risk:
AllpSCT 17777 17716 16 13 11 B 6 4 3 2 2 2 O
No alloSCT 332021181312 8 8 4 3 2 1 Q

Grand bénéfice de
Iallogreffe LAM FLT
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Thérapie genigue et
Hemoglobinopathies
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Ly Patients with Transfusion
Independence
. = 129 ~e— Unsupported total
Betibeglogene Autotemcel Gene Therapy for Non-B0/B0 g hemogobin
]
= 94 —e— HbATEQ
H B
Genotype B-Thalassemia 2
& 6 . ; ;
E Patients without Transfusion
£ Independence
34 .
- ~&— HbAT#Q, Patient 2
v > T ——
e —e— HbAT#Q, Patient 20
0 T T T T T — 1 T T T T T T T 1 \i
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Months after Beti-cel Infusion
Patient Transfusions Hemoglobin at P: with Tr fusion
Na, before Enrollment Transfusions after Betl-cel Infusion Last Study Visit lndependence
fi v g Packed red-cell transfusions B Mo packed red-cell s ol
s i ke el ransfusiens B No packed red cell ransfusion i Unsupported total hemoglobin 12 20 20 18 18 17 NR 8 NR NR
1 20 1625 - __ ) HbATQ 20 18 20 20 19 18 11 7 2 NR
2 155 1929 . H w0l
| 115 1587 - e Patients without Transfusion
# 125 166.2 . 133 Independence
§ 245 2405 -1 127 HBATSQ 2 2 1 2 1 2 1 1 NR 1
6 175 11 . 13.3
7 w00 a7 N 1.7
] 19.0 1656 . 122
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Biologic and Clinical Efficacy of LentiGlobin for Sickle Cell

Disease

T MEW ENGLANU JOUEHNAL of MEBICIHE

|| RESEARCH SUMMARY ||

Biologic and Clinical Efficacy of LentiGlobin for Sickle Cell Disease

Kanter | et ol. DOk 10.3056/NEJMoa2117175

SUnRL SRS
Patients with sckle cell disease often bave vaso-ooclusive
events, pogmessive vasculopatly, and chronic hemolytic
anemia, which are associabed with an dcreasad risk of
complicatiane and early death, HLA-marched sibling allo-
meneie b peitic stem-cell (HSC) tansplantation is
ome trearment pdon, hus its pereni sl use i Hmined,
Gerte theripy with kevatibeglogene autotemuos! (Lenti-
tilabin] — consisting of astalogons mansplantatica of
hemaapaieeic seem and progenitar cells trinsdoced with
a lentivirl vertor ensoding = meditisl B-globin gene,
sesulting in the produecion of te antislekling bemoglo-
Bin HbA™™ — presents another therapeutie apiion,

FUNICAL TRIAL
Dreslggne An unprespecified interim analysis of 2 phase
1-2 mial evaluared the efficacy and safory of LentiGlobin
in parients with aickle cell disese.

Intervintion: 35 paticits revsived & single nfusion off
Lenciilobin and were followed for op m 376 monchs.
Effdeacy aurcomes (eladed levels o wonal hernoglabin,
HhA™, and hemolysis marers and the incidence of
aso-arelislve pvenia,

nesurrs
Efficacy: During 1 mesdian folloa-up of 1.3 mocths, me-
dian total hemoglobin Increased and HhAT™? exprescion
was ubserved in most red cells. Markers of hemalysis
ware reduced orarall. Amnng 25 patienrs who mer criteria
for cvalantion af vaso-veclusive cvents. 3 had evers after
Infushn; thers were oo severe events,  reducton from
che rate during the 2 years before infusion,

Safery: One thivd oF patients had serions adverse svents
afer infission; the mass frequent weve shdnminal pain,
druy wikhdrzwal syridrame, ndusea, and voeniting. In

3 patients, adverse evencs were judged o be related o
TentiGlobin infusice

LIMITATIONS AND ATMAINING GUESTIONS
Limirarians of the study incfuds che fallowing:
® The swall nitnber of pticats

u Limited duration of follow-up

® The lack of a comtral group

Links: Full Article | NEIM Cuick Take | Ediorial

Hemaglobin Fractions

Wia WHR, mEE

§
2

U
ai
it

: § 8 mon o aF & 3 b M

Wiemtha e LenlitGinhie fisie

et Hameglobln Ll gy

TR TR T}

Severe Vaso-Occhusive Events.

ey Laninbin efumioe

Madlan Asualizad Rate for Savora Vaso- Cochushyn Everes (rnga]
B oy semom

CONCLUSIONS

600+

g

A Vector Copy Number in Peripheral Blood
5=

Vector Copy Number (c/dg)

T T T T T 1
0 3 6 12 18 24 30 36
Months after LentiGlobin Infusion
No. of Patients 35 30 4 14 12 6 4
Median (c/dg) 16 L& 12 13 L1 15 23

B HbA™’Q Expression

HbATS7Q Expression (g/dl)

Lactate Dehydrogenase (U/liter)
g

o

A Lactate Dehydrogenase Level

—T
Base- 3
line

No. of Patients 34 34

— T T T 7 T T T T

6 9 12 15 18 21 24 27 30 33 36
Months after LentiGlobin Infusion

29 24 25 21 14 10 11 1 4

B Reticulocyte Count

Months after LentiGlobin Infusion

No. of Patients 35 30 25
Median (g/dl) 39 52 5.4

C Hemoglobin Fractions
Nontrans- W HbATE™® m HbF ® HbA, ® HbS W HbA (transfused)

fused total

Hb
134
124
114

Median Hemoglobin Level
(g/dh)

No. of Patients

Base- 3 6 9 12
ine Months after LentiGlobin Infusion

15 18 21 24 30 36

22 35 30 23 25 19 14 12 12 & 2

Total Hemoglobin, 8.5 11.4 116 119121 117 11.7 11.0 11.4 115 130

Median (g/dl)

D Red Cells with B*, ™72, and g5
W Red cells with g%

W Red cells positive

500+
= 4004
5
12 6 2 g 5
31 5.3 70 - &
z
é 200
W Red cells §
a2
3

only {source: for BATEQ by single-cell with #° only 100
transfused blood) Western (red cells g
with detectable gAT870
in addition to £8%) ol —
Base- 3
100+ line
54 No. of Patients 34 35

Proportion of Red Cells (%)
88

Months after LentiGlobin Infusion
No. of Patients 5 3 20 17

T T

T T —E & .3 T O T
12 15 18 21 24 27 30 33 36

6 9
Months after LentiGlobin Infusion
30 24 25 21 14 12 12 6 6

C Indirect Bilirubin Level

80-
P
g
£
12015 18 21 24 2
a
g
£
22 16 14 9 10 2
0 T T
Base- 3
line
No. of Patients 35 35

| YT P (e N Y M N R Ui
12 15 18 21 24 27 30 33 36

6 9
Months after LentiGlobin Infusion
27°28-45 A 13 12 11l 1 3

Kanter NEJM 2022




@ Severe vaso-occlusive event 4 All other vaso-occlusive events

A Severe Vaso-Occlusive Events
Total No.

of Events 24 Months before Enroliment

=

After LentiGlobin Infusion

NN
BN E NNV NAOONE WL

—

-24
Mo

12 0 6 12 18 24 30 36
Mo Mo Mo Mo Mo Mo Mo Mo
P ——
HbATS
expression
stabilizes
by mo 6

Median Annualized Rate for Severe Vaso-Occlusive Events (range)

3.5 (2.0-135) 0.0 (0.0-0.0)

Total No.
of Events

oo

CO0DO00O000OOODODOCOOOC000O

B All Vaso-Occlusive Events

Total No.
of Events 24 Months before Enrollment After LentiGlobin Infusion
7
17
17
29 *
7
5
22
11
1
4
8
6
5
5
17
18
7
27
7
21
4
19
18
7
4
! T T T T T T T
-24 -12 0 6 12 18 24 30 36
Mo Mo Mo Mo Mo Mo Mo Mo Mo
So—
HbAT#7Q
expression
stabilizes
by mo 6

Median Annualized Rate for All Vaso-Occlusive Events (range)

40 (2.0-145) 00 (0.0-5.9)

Total No.
of Events

co

COCO0000ODONHFOOOODOOARAODOQ

Efficacité +++ sur les évéenements vaso occlusifs

Kanter NEJM 2022



CAR-T

Autogreffe vs CART en 2de ligne DLBCL?



TRANSFORM
~ Rando

N=92 SOC
3 chimio puis auto
si reponse

46 liso-cel
3ieme ligne

Auto pou (N=42)

48%
39%
33%
64%

ORR

RC

EFS 6mo
OS 1y

Zuma 7 BELINDA
Randomisation
N\ o N » Rando \,
92 CART N=179 SOC | NESE Al N=160 SOC
Liso-cell 3 chimio puis autogreffe si RC Axi-cell 3 chimio puis auto Tisacell
Certains ref Si reponse
ont regu des
CART 81 Tisa-cel
Auto pour@ CART pour la 3ieme ligne
(n=62) majorite
CART (n=90) (n=170) Auto pour@(N=52) CART (n=155)
Vs 86% ORR 50% S 83% ORR 46% VS 42%
Vs 66% RC 32% VS 65% RC 27% VS 28%
Vs 66% EFS 2y 16% Vs 41% EFSmed 3 mois Vs 3 mois
o) (o)
v 80% 05 2y 52% vs 61%
CART>auto e CART—a uto
2de ligne . 0S 2de ligne
g T
5 PFS =R EFS
i\ ERRS

Kamdar, Lancet 2022

Locke, NEJM 2022

Bishop NEJM 2022

162 CART



Comparaison Zuma 7 et BELINDA?

BELINDA (Tisa-cel)
ZUMA-7 (Axi-cel)

). : 0
Seul bridge autorisé: corticoides N'importe quel bridge (83%)

. . . 26% maladie progressive aux CART
Maladie moins progressive

1/3 auto , 1 seule ligne chimio autorisée 1/3 auto alors que 2 lignes autorisées: patients + graves

Temps leukapherese/injection long: 52 jours

Temps leukapherse/injection court: 13 jours
P P fin, ’ (wash out apres le bridge, COVID, centres non US..)

9% DLBCL type ABC ,
32% DLBCL type ABC (+ mauvais prc)

CART-T en 2de ligne préférable chez patients avec DLBCL pas trop agressif

Axi-cel + efficace que Tisa-cel?



nare,, . ARTICLES Patients with R/R DLBCL after >2
medlcme itps://doi.org/10.1038/541591-022-01969-y (N CTO4328298) previous lines from the DESCAR-T registry

with a tisa-cel or axi-cel CAR-T

W) Chock for updates product order

OPEN n =809
A real-world comparison of tisagenlecleucel and e g

a i ‘ | tisa-cel I_ _ | _ 1 axi-cel |
axicabtagene ciloleucel CAR T cells in relapsed or =215 | n=494 |
refractory diffuse large B cell lymphoma ———r———

Progression or death (n = 60)

Emmanuel Bachy©'2%, Steven Le Gouill?, Roberta Di Blasi*, Pierre Sesques’, v Physician deciSfOH (n=6)
Guillaume Manson®, Guillaume Cartron®, David Beauvais©’, Louise Roulin®, Francois Xavier Gros®, Infused set e in=14)
Marie Thérése Rubio™, Pierre Bories", Jacques Olivier Bay™, Cristina Castilla Llorente', n=1729
Sylvain Choquet ™", René-Olivier Casasnovas®, Mohamad Mohty', Stéphanie Guidez", L
Magalie Joris™, Michaél Loschi @ ", Sylvain Carras?, Julie Abraham?, Adrien Chauchet?, |r u;a-ge. j. .r axi-cel 1
Laurianne Drieu La Rochelle?, Bénédicte Deau-Fischer?, Olivier Hermine, Thomas Gastinne?, 1n=2771 | = 1 n=4521

e | b —_ - 4

Jean Jacques Tudesq ¢, Elodie Gat¥, Florence Broussais®, Catherine Thieblemont©4, Roch Houot®

and Franck Morschhauser™ Excluded for PSM (n = 57) :

4| PMBCL histology (n = 34)?
Missing data for matching (n = 23)°>

v

Population eligible

CART-T commerciaux dans le cadre de 'AMM L
DLBCL a partir de la 3ieme ligne - i 5 5

1 tisa-cel 1_ _ _| axi-cel |

Registre DESCART L idagd el

Propensity score matching

A 4

Matched population
n=418

l ,,

Follow up med 1 an Kymriah ® Seeedl i Yescarta @




Matching score de propension

Size coresponds 10
propensty score value

Univarié Score de propension: i i il o Pocied decses Probiey st siéig e
probabilité de recevoir un

: @ N * @ A » (@
£ 2 b d
sy ot e N : o traitement conditionné i i i i} 5 ﬁi K o
2 menthy 9§ WA C pok 5 URSE - Lo
@ par les facteurs de ; ﬁ .

e weenss 0 pmsan CONfUSions

1w SN 054 40N 0003

» @ A = axrcel
3 T = tisa-cel

® Potential confounding

covariate (e.g., dissase stage)
5 ® Stage |
— Stage Il
& A @ Stage lll
s @ 11 a
i i - ! \

Contor (Conter A vs Canter K
Priot trans plant INo vi Yes)
Conter (Conter A vs Conter D A% wSElN 060 022165 01108
Diagnoss (DLBCL /MGBL vs trF LML) BUN NN 080 DA 000m
1L% » 9.00% 04 (04608 05004

DN WALEN OB RALLON OM Distributiun Distributiﬂn

M w9 050 BIn) 0.7604

41,240 0 M 4N 000 0461 0256 de X dans ) _ A / de x dans

CHNE Bty e 14 variables I'échantillon A 1~ I'échantillon B

Time from st tritmennt <91 v 591 oy

Sox (Make vs Female)

Conter (Contor A vs Conter C

llf”!*l

Center (Center A vs Center G

Centar (Conter A vs Conter )

H

Center (Conter A vy Center |

CRP( s30vs >Xompl) WIS wW AN 1 (s Q00!

Respome ahter bridging (No Bridging vs Resp) —_— S5 51N (L R wn .
Center (Center A vs Center others) —— HINu NN 09 RIS 0ns de CO nfuslon (X)
Center (Conter A vs Conter K —_— 41268 0 5% 09 pA2s oW
Center (Conter A vs Conter)) —— A1.26% v 00.71% 100 R.511.9% osn &
Age festd vs >6)yean) - T U TN TR A . : \ Pondération
Teme from fstorder of the conter (4500 s > 500 dayn) —— FCTS U TYR ] 06987 pparlement : inverse
Center (Conter A vs Conter b — LTS ALY 11 B8 0N
Number of prios treatment (2 vs 34) —— LIRS 112 s s 042§
Number of prior treatment (2 vs >4) — A10% w 400m (AT RAAK ] 05488 A %
LD INoemal vs > Limit —— QMR wam 129 01N ans
Buk (No v Yes) e QWS 14 00520 ome - 4 A y ‘ - T
Ana Arbor §tage (1 vs B) —_— S145% v SN 153 a2l onn /
Center (Center A vs Center F) —_— A0 1667% 185 (10632 (DY) /PsA
HCTRES —— ANSw2iN% 209 sy .00
Response after bridging [No Bridging vs No Hesp! 8 SASOM W IIMN LM [ALSSS) QM0 J] Lambert, HOfiZOHS hémato 2012
——
—

LOM (Normal vs > 2 ime} 9% nisies 29 DaxdY <0.0001

: e IPTW, Inverse probability treatment weighting
' 0 ‘oondérer les observations par l'inverse de la probabilité de s S

PIOpENWtY KOre value

recevoir le traitement effectivement regu

tisa-cel and axi-cei datasets Pooled dataset Inverse probability of treatment weighting Balance in covariates after IFTW

5 @ A= anical
Tetisa-col

Potantial confounding

(IPW, pour Inverse Probability Weighting) : 99.9 X. : 90990 @] (449 .
wig g BRI 0T g BRE

Bachy, Nat Med 2022 ii



Les deux méthodes visent
a obtenir une répartition

identique de la covariable X . \O(da“\'
entre les deux groupes N\e(c\
Distribution Distribution
deXdans \|| . |Z de X dans
I'echantillon A - I'échantillon B
4/ - .
Appariement POFncfgrasz Effet moyen sur toute la population ot
I'effet moyen du traitement chez Treatment
les traités (ou Average 2 % Effect : ATE)
Treatment effect for the Treated _ N _ (-} % A |
ATT) (proche essai rando)
J Lambert, Horizons hémato 2012

Propensity score matching and inverse probability of treatment weighting to address
confounding by indication in comparative effectiveness research of oral anticoagulants

Allan, J comp eff res; 2020 doi: 10.2217



Survie selon le CAR-T et apres matching par le score de propension
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Gut microbiome correlates of response and toxicity following anti-CD19 CAR T cell therapy
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Senolytic CART cells reverse senescence-associated pathologies

Accumulation cellules senescentes m) inflammation, dégats chroniques tissus

Identification protéines de surface uprégulée lors de la sénescence

3 modeles murins de cellules sénescentes induites
par oncogene, thérapie, culture
(adénoK poumon, hépatocytes )

Séguencage ARlN

Uprégulation gene PLAUR, codant
pour uPAR (récepteur activateur
plasminogene urokinase-type)

Surexpression UPAR a la surface et
surnageant de cellules sénescentes
murines

Humaines (fibrose hép, plagues
d’athérosclérose , K pancreas)

Amor, Sadelain et al. Nature 2020
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Construction CART murin anti uPAR-CD28

Senolytic CAR T cells target senescent cells in a Kras®12P -driven Senolytic CART cells are therapeutic in NASH-induced

model of lung cancer

liver fibrosis
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