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Les grands axes
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» Conditionnement RIC:ﬁﬁda—Treosulfan fait mieux que Fluda-Busulfan

> GVH' @Q
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» En prophylagﬂe PT-Cy or ATG ?
» En curapﬁ?uxolltlnlb FDA approved !
> Infectlon:S ECIL7 Letermovir en prophylaxie du CMV

> Mega‘hlsmes d’échappement immunitaire post-allogreffe oc;@&
\06
> @e»AR-T cells: /\O&Q@Q
o_}@C’O — Résultats dans le myélome &
e — Mécanismes d’échappement et dual/multi-CAR &@@&
— CAR-T et inhibiteurs de check point ,\0&&
— Dasatinib en prévention du CRS Cﬁ\f\oﬂ
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CAR-T bridge vers l'allogreffe : chez qui ? °
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> Gilteritinib dans la LAM R/R : avant et (%p?es la greffe
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Treosulfan or busulfan gjﬁs fludarabine as conditioning
treatment before allgzgenelc haemopoietic stem cell
transplantation er older patients with acute myeloid
leukaemia or my’elodysplastlc syndrome (MC-FludT.14/L):
a randomlsgd’ non-inferiority, phase 3 trial

&
&

Dietrich Wilhelm Beeieﬁ' Rudoif Trenschel, Matthias Stelljes, Christoph Groth, Tamds Masszi, Péter Reményi, Eva-Maria Wagner-Drouet, eé‘\o
Beate Hauptrockb@ter Dreger, Thomas Luft, Wolfgang Bethge, Wichard Vogel, Fabio Ciceri, Jacopo Peccatori, Friedrich Stélzel, Johannes Schetehg{\\\e
Christian Jungh@nf, Christina Grosse-Thie, Mauricette Michallet, Héléne Labussiere-Wallet, Kerstin Schaefer-Eckart, Sabine Dressler, N4

Goetz UlrighGrigoleit, Stephan Mielke, Christof Scheid, Udo Holtick, Francesca Patriarca, Marta Medeot, Alessandro Rambaldi, ,@&Q’

MarigQdterina Mico, Dietger Niederwieser, Georg-Nikolaus Franke, Inken Hilgendorf, Nils Rudolf Winkelmann, Domenico Russo, Gérardé‘&ré
Rég§§ Peffault de Latour, Ernst Holler, Daniel Wolff, Bertram Glass, Jochen Casper, Gerald Wulf, Helge Menzel, Nadezda Basara, \)0
@ﬁma Bieniaszewska, Gernot Stuhler, Mareike Verbeek, Sandra Grass, Anna Paola lori, Juergen Finke, Fabio Benedettj Uwe Prchl

Q@"«' Claudia Hemmelmann, Michael Tribanek, Anja Klein, Heidrun Anke Mylius, Joachim Baumgart, Monika Dzierzak-Mietla, Mn:@s?aw Markrewar:z

<°
'@6
'e?e’é
Lancet Haematol 2019 €
§
of*’b
<9
/\0‘
Published online October 9, 2019 https://doi.org/10.1016/52352- 3026(19)3015722(9
&’J\(b
2
@
§°
O
©
D



g\@Busulfan plus fludarabine

Treosulfan plus fludarabine

\\(\\ group (n=240) group (n=220)

All patients \\009
Age, years Q&

Median @@@ 61-0 (56-5-64-0) 60-0 (55-0-65-0)

=50 o(\é\ 229/240 (95%) 205/220(93%)
Comorbidity &"c"\\

HCT-Cl score Q@Q 3.0 (1-0-4-0) 3.0 (1-.0-4-0)

HCT-Cl scor\e\lz 140/240 (58%) 131/220 (60%)
Donorty(gké"

Ma\‘lz&eﬁed related donor 59/240 (25%) 52/220 (24%)
&ﬁa‘t(hed vnrelated donor 181/240 (75%) 168/220(76%)

5% Graft source

Peripheral blood 235/240 (98%) 214/220(97%)

Bone marrow 5/240 (2%) 6/220 (3%) ocj\
Diagnosis ngob

Acute myeloid leukaemia 138/240 (58%) 155/220 (71%) &Qf

Myelodysplastic syndrome 102/240 (43%) 65/220 (30%) 6,&0
Risk group* e'ée'

Low risk 13/138 (9%) 15!15%1"0

Intermediate risk 61/138 (44%) 554&% 36%)

High risk 43/138 (31%) ‘6’3;’155 (41%)

Not applicable (if > complete remission 1) 21/138 (15%) @ 22[155 (14%)
Risk group based on IPSS-R \@%QO

Very low risk 1/102 (1%) 666 5/65 (8%)

Low risk 16/102 (169@9 13/65 (20%)

Intermediate risk 30,’102@%% 11/65 (17%)

High risk 24@"2 (24%) 16/65 (25%)

Very high risk 31/102 (30%) 20/65 (31%)
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A &L
100+ HR - (igf@%% C10-47-0-90);
P<0-098&1 for non-inferiority;
50 (\\' O 0051 for superiority
g 64%
E 60
2 O
3 O
'% 40 1 KOG 50-4%
k: —— Busulfan grgyb
01— Treosulfan’\group
@
%)
0 T T {wfn T T T T T 1
0 3 \,@ 9 12 15 18 21 24
Number at risk &0
(number censored)
Busulfan group 240 (0 &ggi@) 151(25) 112(50) 92(59) 74(69) 57(B4) 44(96) 25(117)

Treosulfan group 220 (0 ' (0) 144(27) 121(45) 97(59) 82(73) 62(91) 49(104) 16 (138)
C é‘
16@‘ Rela pse HR 0-87 (95% C1 0-59-1:30);
=) p=0-50
o &
FAANY 80 -
02 ~
NI
Q Y c
P> g5 60—
=i
=
£ 20%
£ _ N
> 20
“ ﬁ 21%
0 T T T T T T T 1
0 3 6 9 12 15 18 21 24
Number at risk Time (months)
(number censored)
Busulfan group 240(0) 206(3) 151(25) 112(50) 92(59) 74(69) 57(84) 44(96) 25( 1@

Treosulfan group 220 (0) 190(0) 144 (27) 121(45) 97 (59) 82(73) 62(91) 49 (104) 16 ADS)

0S

= HR 0-61 (95% Cl 0-42-0-88);
p=0-0082
. 71.3%
g
‘Tg -
=
K 56.4%
s
L
3
A o
Q}é‘
&
I | I I I 1 I(o\' 1
0 3 6 9 12 15 18 b 24
\\Q
&@
P
240(0) 227(2) 172(27) 133(52) 107 (66) (77) ) 48(110) 27(133)
220(0) 206 (0) 159(28) 133(50) 107 (65) 88(83) é@um) 54(114) 18(152)
\o°
D \)0
- TR HR 0-54 (95% Cl 0-32-0-91);
I@? p=0-020
g | &
Z\ v
£ )
z N
s | )
£ &
3 ©
S e
5 <° 28.2%
@
§
'—
6@ I | I I I 1 I 1
-eQP 3 6 9 12 15 18 21 24
{\Cé Time (months)
240(0) 227(7) 172(50) 133(81) 107(99) 87(111) 65(131) 48(147) 27 (170)
220(0) 206(2) 159(44) 133(71) 107 (90) 88(109) 68(129) 54 (143) 18 (181)
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Busulfan plus ﬂu@aﬁbine Treosulfan plus fludarabine HR (95% Cl)
group (n=240Qg;® group (n=220)
N7

p value

mortality (95% Cl)

)
N
(19

Transplantation-related mortality @be'(\
Patients with eventf] (@(19 %) 23 (10%)
=S
GvHD & 18 (8%) 10 (5%)
Haemorrhage Qﬂo 1 (<1%) 1(<1%)
&
Renal failure &O\‘)@’ 0 5(2%)
Cardiac toxicity 2@ 4 (2%) 1(<1%) @;\@"
xQ
Interstitial pneumonitis{e,%e’ 0 1(<1%) é\'\‘\
RO @
Central nervous S)Sg@i‘n toxicity 1 (<1%) 0 - &Q}\?’
Veno-occlusivei®ease or hepatic 1 (<1%) 0 @Qrz,
sinusoidal aktruction syndrome &
Infectiogd 30 (13%) 19 (9%) S
2 S
Mugyﬁle organ failure 5 (2%) 5 (2%) Q@b
&
ogg%her transplantation-related cause 1(<1%) 0 : \5@’\
<9
fPatients with event later than 6 months 26 (11%) 5(2%) o’
after transplantation 60@
&
GvHD 7 (3%) 3 (1%) 6@"
§
Renal failure 0 1(<1%) 0@6
<9
Cardiac toxicity 4 (2%) 1(<1%) <0
Central nervous system toxicity 1(<1%) 0 ‘p@’
o
Infection 17 (7%) 3 (1%)@\'0
P\
Multiple organ failure 2 (1%) 1&;&%)
: QS
24-month transplantation-related 28-2% (21-4-36-5) @Cb?-l% (8-1-17-7) 0-54 (0-32-0-91) 0-020%
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Three prophylaxis reglm@‘ls (tacrolimus, mycophenolate
mofetil, and cyclophq@’phamlde tacrolimus, methotrexate,
and bortezomib; ooﬁacrollmus methotrexate, and

maraviroc) ve rg,us “tacrolimus and methotrexate for

prevention QeF“g raft-versus-host disease with haemopoietic \,\Q\e@’\@'
cell transpﬁntatlon with reduced-intensity conditioning: &@\\@Q’%

a ranclgﬂmsed phase 2 trial with a non-randomised @“Q
coq&fémporaneous control group (BMT CTN 1203) @"‘\OQ
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31 US centers

Different conditionings allowed

Sibling dogors or 8/8 or 7/8 HLA MUD

Any he@to/ogica/ disease
\\

PBSC graft S
\\Q)
)
A
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. & .
279 patients enrolled & 403 control patients enrolled
I\Q
©
¢b°°
KV
279 rando@gr assigned 164 received other GvHD prophylaxis
X combinations
<O ]
. R
o &
< S
Q,é 6 removed .\\Q’
{Q)‘b 3 disease progression 239 received tacrolimus and e,@\'
<9
Kc;\\' p| 2 donor refusal to donate methotrexate P\
\\?b peripheral blood stem cells fb{\\
<0 1 physician withdrew patient QO'Q
O %
w\:\ 15 not eligible forcmeélusion in analyses
‘20 Snotin co&@alete remission at
v ¢ % time g§¥ansplantation
& v 1 bogémarrow graft recipient
92 assigaed to tacrolimus, 89 assigned to tacrolimus, 92 assigned to tacrolimus, 4.@9"rformance score <70%
rg@ophenolate mofetil, methotrexate, and methotrexate, and &@received myeloablative regimen
Cand post-transplant bortezomib maraviroc o
D cycophosphamide "~
oL A B

'

&U
224 include analyses
&8@ g

92 received tacrolimus, 89 received tacrolimus, 92 received tacrolimus, 2
mycophenolate mofetil, methotrexate, and methotrexate, and O/*&O
and post-transplant bortezomib maraviroc ®’§
cyclophosphamide O

o
Q>
6@
Figure 1:Trial profile &
GvHD=graft-versus-host disease. OOQQ
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Bortezomib &.3 mg/m2 on D1, D4 and D7 post-HSCT

Maraviroc= anti-CCR5 (homing of T cells to GI) D-3 to D+30




A GRFS @
100 - — Controls o
— TAC, MMF, a%@f(‘r"
804 — TAC, MTX, BOR
— TACMRand MVC
&Q)
= 60 = be‘
E
& 40 &
‘OQ e
N
20 Controls vs TAC, MMF, and P\l@i‘ log-rank p=0-044
Controls vs TAC, MTX, ar &OR log-rank p=0-92
Controls vs TAC, MTX@ad MVC log-rank p=0-45
0 L— T T 1
0 ES o\) 6 9 12
Number at risk '&
(censored) 'ero
Controls 224 Q177 (0) 118 (0) 90 (0) 62(12)
TAC, MMF,and PTCY 92 & 83(0) 62 (0) 47 (1) 27 (13)
TAC, MTX, and BOR 89\0} 71(0) 50 (0) 38 (0) 25(8)
TAC MTX, and MVC 8\9\ 71(0) 53(0) 34(0) 16 (9)
& .
X cGVHD with IS
o\
1\0‘ 1004 At 12 months:
%’2 = Controls vs TAC, MMF, and PTCY p=0.0081
(<O o g god Controls s TAC, MTX, and BOR p=0-23
9 52 Controls vs TAC, MTX, and MVC p=050
o £
b?) Y5
A s & 60
=) 2
& g8
Q =
N & 2
OO g £ 404
© £ E
&) -
N 22 204
2z
Eg
3 0 T T 1
0 3 9 12
Number at risk e
(censored)
Controls 224 209 (0) 151(0) 112 (0) 78 (14)
TAC, MMF, and PTCY 92 89 (0) 72 (0) 58 (1) 35 (14)
TAC, MTX, and BOR 89 83 (0) 64(2) 45(0) 29(9)
TAC MTX, and MVC 92 82 (0) 64 (0) 43(0) 22 (11)

Cumulative incidence of acute

GvHD-free survival(%)

GvHD grades 3-4 (%)

B Grade IlI-IV aGVHD
1009 At 6 months:
Controls vs TAC, MMF, and PTCY p=0-00021
80 Controls vs TAC, MTX, and BOR p=0-25
Controls vs TAC, MTX, and MVC p=0.36
60 =
40+
20
- b
+ sl
0 JmselF —— T T
T T T stz
0 3 6 9 12
224 197 (0) 172 (0) 156 (0) 124 (25)
92 89 (0) 78 (0) 72(2) 50 (18)
89 78(1) 70(0) 63 (0) 50(13)
92 81(0) 72(0) 63 (0) 45(19)
D .
GVHD free survival |
100 4 Q
<
- . OQ
80 = &
6\)
©Q
60 R
@
40 - )
'@6
o Controls vs TAC, MMF, and PTCY iog-rar&@=0-0066
Controls vs TAC, MTX, and BOR !og-r@?k p=077
Controls vs TAC, MT¥X, and MVC I%ggﬁmk p=0-75
0 T =& T 1
0 3 965‘ 9 12
«@?:mths
N
224 195 @ 140 (0) 107 (0) 76 (13)
92 B%Q 72(0) 58 (1) 34(15)
89 (0) 60(2) 45 (0) 29(10)
92 @ 79(0) 61 (0) 41(0) 22 (10)
&
O

: . . S . .
Interpretation Tacrolimus, mycophenolate mofetil, and posgtransplantation cyclophosphamide was the most
promising intervention, yielding the best GRFS; this regimg&o“is thus being prospectively compared with tacrolimus
and methotrexate in a phase 3 randomised trial.



Acute GVHD prophylaxlsqﬁus ATLG after myeloablative
allogeneic haemopmeﬁc peripheral blood stem-cell
transplantation fr@m HLA-identical siblings in patients
with acute my&lﬁld leukaemia in remission: final results of
quality of In‘gﬁﬁnd long-term outcome analysis of a phase 3

ran domlseﬂ study
Francesca Bomf;(ﬁ)(arlos Solano, ChristineWolschke, Mariarosaria Sessa, Francesca Patriarca, Francesco Zallio, Amon Nagler, Carmine Selleri, é@@
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MAC : FB4 ATG-G 30 mg/kg S
Sibling PBSC 58
d
ATLG group @{(\QJQ‘O Non-ATLG group

o
(4]
&

)

ATGFamilyStudy®

<

20 died

&‘0
6%@ive at the end of the ATGFamilyStudy
&

72 patients randomly assigned and analysed

16 died

56 alive at the end of the ATGFamilyStudy

<
< IS
@\\ —p| 2 lost to follow-up —»| 3 lostto follow-up &
& <
bQJ\“" A 4 v \406
B
Q{Q?, 61 included in the follow-up study 53 included in the follow-up study \\)@‘
& 2 £Q
©0 2 &
9 = .
) 5 1lost to foll W ed
, ost to follow-up ie
3 P 12 died ;\ g
£ N
h 4
k)ﬂ
48 confirmed alive at end of follow-up 43 conﬁrmedg@&e at end of follow-up
&)
N4
Figure 1: Trial profile ~qf°b®
- - &
ATLG=anti-T-lymphocyte globulin. OOQQ
©
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cGVHD

Quality of life

A
100 : C-year cumulative incidence ‘\\.® ’
: _ : N
ATLG 300%  (214-41.9) Q&
90 — Non-ATLG  69-1% {59-1—80{@'
304 Gray's test p<0-001 Q)e?_,
N\
70- &
ﬁ — >
£ o i ®Q
o
I ! '-Q)®
G 50 : S
3 &
g 404 S\
8 00
S
30 A A 5)
v QK
20 &
\»)\0
10 . S
o T : T T T T T T T 1
0 1 b 3 406 5 3 7 8 9 10 11
Number at risk ‘Q"'O
(number censored) 9&
ATLG 83(0) 203 c‘;\\ 26(5) 20(11) 9(22) 132}
Non-ATLG 72 (0) 131y & 1w 8(3) 3(8) 0(11)
\)6
&0
o
&
&
@ Ext cGVHD -
o ; C-year cumulative incidence
- : — ATLG 62%  (27-145)
Q& 90| ; — MNon-ATLG 382%  (28.4-513); p<0.001
00(\ 20 :
© |
,\0_> 704 i
Q £ i
% o 60+ i
z i
2 5o |
. ;
£ 40 H G r—,—
&
30 i
20 -
10 i
0 T : T T T T T T T T 1
o 1 2 3 4 5 & 7 8 @ 10 1
Number at rick Time since stem-cell transplantation (years)
(number censored)
ATLG 83(0) 45 (5) 41(7) 31(16) 16 (31) 4(47)
Mon-ATLG 72(0) 33(1 26 (3) 22 (6) 2(19) 1(26)

A
90— —— ATLG group
—¥— Non-ATLG group
85
80
75 / /
g /
2 704 — T
65 L
S
60 &
e"o
55 D\
\
1 &
0||||||||||||||||||||Q‘-||||
0 3 3 12 (%) 24
Time since stem-cell transplantation (months) "Q}Q
06‘
B O
O
Function Treatment group differencea&ncnth 24 p valve
T \
Physical ! ‘QQ 0014
Role b - \;@ i 0117
A0
Emotional } ik — 0-195
O
Cognitive F Q7 — 0218
'e'%e’ i
Social | - \:‘o( § 0047
T T T T T 1
-40 -30 b@(} -10 0 10 20
O4+—— —
«O avours ATLG Favours non-ATLG
c)«
. N
(/Cg Treatment group difference at month 24 p value
\Y T
Gastrointestinal side-r\%% l ——— 0-008
() |
Effect on family %b i k 0-032
@ T T T T f T 1
O -40 30 -20 -10 0 10 20
()O +— E—
© Favours non-ATLG Favours ATLG
[aN

NS
F@re 2: Quality -of-life analysis



NRM

Relapse incidence

Non-relapse mortality (%)

&

A & B
100 5-year cug}:ﬁaﬁve incidence 5-year cumulative incidence
M — ATLG @ 98% (51-18.9) — ATLG 354% (26-4-47-5)

— Non®'LG 14-4% (81-25%5) — Non-ATLG  22:5% (14-6-347)

2 =0. Gray's test p=0-09
30 Stest p=0-24 ay p=
&
! <

70 | O —

Questions concernant la prophylaxie de la GVH:

-ATG vs Endoxan post-greffe dans les greffes avec donneur phénoidentique ? :

Etude ATG-Cy en cours

-ATG ou Endoxan post-greffe dans les greffes phéno 9/10 ?

ttude Altergref en cours

-Interét d’ajouter de I'ATG a Endoxan post-greffe en haploidentique avec

greffon de CSP ?

-Place des inhibiteurs de JAK dans la prévention de la GVH ?

Etude Gravitas 119 avec Itacitinib: résultats en attente

20

10

%ch-year survival

@ ATLG 645% (531-73.0)
Q¥ — Non-ATLG  702%  (58-079:5)

{Q‘b Log-rank test p=0-56
D 4
o 1 2 3 ¢85 6 7 8 9 1 1
Number at risk Tim}e\@@e stem-cell transplantation (years)
(number censored) Q/Q
ATLG 83(0) 57(2) 49(5) 37(14) 19(32) 3(51)
Non-ATLG 72(0) 53(2) 48(4) 37(10) 16(30) 1(46)




Drugs 6\@‘
https://doi.org/10.1007/540265-019-01174-1 .\5@}

LEADING ARTICLE D\

Janus Kinase Inhibition f(%go(tfraft—Versus—Host Disease: Current Status
and Future Prospects &

&
&0&

Y
Daniele Mannina'2- Nicola@g@el(ri}g;é_\r1
&

APC activation

MHC expression &
Costimulation (CD80-CD86) _°
Th-1 o0

N
Th-17 S

Tissue chemoattraction (CXCR3)
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FDA Approval Summag\y‘f Ruxolitinib for Treatment of Steroid-

Refractory Acute G[ea’?'t-Versus-Host Disease

N\
Q
Donna Przepiorka,® Lota Luo,® SRIAAM SusrAMANIAM,” JunsHAN Quu,” Ramapevi Gupl,® Lea C. CunningHAM,” Ler Nig,” Rusy Leong,®
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) - . . . S
“Center for Drug Evaluatlog@nd Research and bOncoIogy Center of Excellence, U.S. Food and Drug Administration, Silver Spring, e‘%\
Maryland, USA &0‘\\ ,\QJ\\?’
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On May 24, 2019, the Food and Drug Administration approved
ruxolitinib for steroid-refractory acute graft-versus-host disease
(SR-aGVHD) in adult and pediatric patients 12 years and older.
Approval was based on Study INCB 18424-271 (REACH-1;
NCT02953678), an open-label, single-arm, multicenter trial that
included 49 patients with grades 2—4 SR-aGVHD occurring after
allogeneic hematopoietic stem cell transplantation. Ruxolitinib
was administered at 5 mg twice daily, with dose increases to
10 mg twice daily permitted after 3 days in the absence of

toxicity. The Day-28 overall response . was 57.1% (95% confi-
dence interval [Cl]: 42.2-71.2). The,z,q%edian duration of response
was 0.5 months (95% Cl: 0.3—@@7 , and the median time from
Day-28 response to either0g§ath or need for new therapy for
acute GVHD was 5.7 m6fths (95% Cl: 2.2 to not estimable).
Common adverse regstions included anemia, thrombocytope-
nia, neutropeniag$htections, edema, bleeding, and elevated
transaminases.&uxolitinib is the first drug approved for treat-
ment of SR_éa)G?/H D. The Oncologist 2019;24:1—7
00@

Implications for Practice: Ruxolitinib is the first Food and Drug A\Q%inistration—approved treatment for steroid-refractory
acute graft-versus-host disease in adult and pediatric patients lmxwears and older. Its approval provides a treatment option
for the 60% of those patients who do not respond to steroid therapy.



Guidelines for the management ofgytomegalowrus infection
in patients with haematolog|cakmallgnan<:|es and after stem
cell transplantation from the02017 European Conference on

Infections in Leukaemia QE@CIL 7)

Per Ljiungman, Rafael de la Camara, Christine Robin @Sberto Crocchiolo, Hermann Einsele, Joshua A Hill, Petr Hubacek, David Navarro,

Catherine Cordonnier, Katherine N Ward, on be
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Recommand&gtfons for

antiviral prephylaxis

after allggeneic HSCT
2

&”\
D
&0
o(\Q
O
©

N

P>

HSCT=haematopoietic stem cell transplql\ﬁﬂ@on. NA=not applicable.
D

Table: Recommended drugs for anfiviral prophylaxis after allogeneic HSCT

of the 2017 Evropean Conference onInfections in Leukaemia group™ Lancet anf.'ﬂ: Dis 2019
N
N
S
European Society Study Comment \{\\-
of Clinical o
. 5 <
Microbiology and NG
Infectious &QJ
Diseases
recommendation Q
ding* o<
grading ‘(\J
Aciclovir Cl Prentice et al (1994)% Less effective than valauclov;,roQ
Milano (2011)*
60
Valaciclovir BI Ljungman (2002)* Used together with R%Qemptlve
Winston (2003)% therapy \‘)\Q’
Milano (2011)= <0
Ganciclovir Cl Winston (1993)%* Used até@aftment
Goodrich (1993)¥ (%)
2
k
Valganciclovir ~ Cllh Montesinos (2009)% Kébrd blood HSCT used in
Boeckh (2015)* & Mor.ltesmos et al;*® proph?rlaxis
<90 against late cytomegalovirus
O disease
Foscarnet Dilu Ordemann (2000)'” ¥ NA
Bregante (2000)*"
&
ON
Letermovir Al Marty (20172 Only effective against
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Ant;f°BCMA CAR T-Cell Therapy bb2121
in Relapsed or Refractory Multiple Myeloma

© NE

&o‘)% Noopur Raje, M.D., Jesus Berdeja, M.D., Yi Lin, M.D., Ph.D., 'Z’

Q:&C’” David Siegel, M.D., Ph.D., Sundar Jagannath, M.D., Deepu Madduri, M.D., &
© Michaela L|edt|<e M.D., Jacalyn Rosenblatt, M.D., Marcela V. Maus, M.D., Ph.D \°°

<
S
b(,)\“” Ashley Turka, Lyh-Ping Lam, Pharm.D., Richard A. Morgan, Ph.D., Q@b\)
Q{e? Kevin Friedman, Ph.D., Monica Massaro, M.P.H., Julie Wang, Pharm.D., R¥'D.,
& Greg Russotti, Ph.D., Zhihong Yang, Ph.D., Timothy Campbell, M. D ﬁ B
Q\q© Kristen Hege, M.D., Fabio Petrocca, M. D., M. Travis ngley NS,
v Nikhil Munsh| M.D., and James N. I<ochenderfer M, E9
&o\
<%
ol
N=33 Q@*
MM réfractaires ou en rechute apres en mediane 7 Ilgﬁ’es de traitement, incluant une
autogreffe dans > 90% des cas 0@@6
Age: 37 a 74 ans q©°
N

CAR anti-BCMA (Celgene) >



* * 1 + Complete or stringent [l Stable disease
& — I complete response B Progressive disease
A »@ — B Very good partial response  # MRD-negative
[ Partial response Y¢ MRD-positive g
% \ B Minor response 4 Deceased ~<‘\@$
i & & — - &
M \Q’\\
= S T Qé\
= <
°
N : o
<<® * I—» c‘;\\o
9 - O
_F150x106 )
N @
OQQ 4+ S
O -e)‘b'
* Qo
* {060
+ * @ﬁ\@ —-
N s
50x10¢ ®
: &
C)

| [ [ [ [ [ [ [ [ [ [ [ [ [ |\(b| [ [ [ [ [ [ [ [ [ ]
o 1 2 3 4 5 6 7 8 9 10 11 12 13 ¥ 15 16 17 18 19 20 21 22 23 24 25
2 )
Months after bb02®f21 Infusion
O

©
D

Figure 1. Response to bb2121 Infusion. B



A B
. .
L \Q}b Dose of %388888? o:".: Dose of
- & | CAR+T Cells 600,000 —esge— CAR+ T Cells
& 1054 - & ¢ “- ® 50x106
! I @ — 50x10 & 200,000 e .
S & 1 & 150x 106 B t 150x 108
-5 105 <& — 450x10° 92 20000 5 ——e——| ®.450%108
8 o 6;@@ — 800x106 89 . ® 800x 10°
= i g
HE § ¥
= £ g g "
58 10 =@ 1,000 P=0.006
o'y QO Y=
o © U (=]
2 g $e
8 QL LLog| A 100-
b= E L
O . @)
= 101 %)
104 &
| | . % | | | I I I I I I 1 @6
0 1 &0‘\\ 3 4 5 6 7 2 9 10 11 13 Response No Response 'Q}\Q
S \ : (N=28) (N=5) &
R Months since bb2121 Infusion o
<O 2]
: G s &
Figure 3. Qorrelation of CAR T-Cell Expansion with Dose and Response. Q&
© XS
X B &
Q)\rb P FS \06 Median
"Ob No. of ‘&. of Progression-free Survival
Q{Q’ Patient.fs@} Events (95% CI)
0(\ 1.0 S mo
, . <150x10% CAR+ T Cells , &3 3 2.6 (11-2.9)
\%?Olerance: 2 2150x10¢ CAR+ T Cells &% 30 15 11.8 (6.2-NE)
Q g 031 0
wv
¢
S 06
v' 76% CRS (grade < 3 +++)
o
£ 0.4 A
o
5 ERale 10 CAR*QQQ'S 21505 108 CAR+ T cells
v 42% neurotox (un seul z B3
3 A\
Q
grade 4, as de grade 3) g 8
0.0 T T |QI\Q,| T T T T T T T T T T T T T T T T 1
0 & 6 9 12 15 18 21
@O Months since bb2121 Infusion
No. at Risk Q'\O‘)
<150x105CAR+Tcels §P°3 2 0
=150x 106 CAR+ Tcells 30 30 28 27 26 26 17 14 14 12 12 11 8 7 6 5 5 5 3 2 2 0




S
e}

A combination of hu manlseda@ntl CD19 and anti-BCMA
CART cells in patients Wltl}oﬁelapsed or refractory multiple
myeloma: a single-arm c}iéi‘illase 2 trial

Zhiling Yan*, Jiang Cao*, Hai Cheng, Jianlin Oraob&%%nxm?_’hang, Ying Wang, Ming Shi, Jianping Lan, Xiaoming Fej, Lai Jin, Guangjun Jing,
Wei Sang, Feng Zhu, Wei Chen, Qingyun WU{@\’HG Gang Wang, Jing Zhao, Junnian Zhengt, Zhenyu Lit, Kailin Xut

&

N=25 6&6\‘%
MM refractalré§ ou en rechute
apres en m@ﬁlane 6 lignes de
trmtemgﬂ?

A@* 49 a 61 ans

P

CAR T produit localement:

CAR T anti-CD19 (10¢6 CAR-T/kg)

CAR anti-BCMA 41-BB (10°6 CAR-T/kg

I
[

29
N
O
_ &
L I
2| Y |
3 | I &
4 el
_ & N
° &
6 v\\OQ
N O
7 &
a N
g —_
o 10
c —
S 1n
] —
i
13
14 7]
15
16 | Il 5tringent complete respanse
17 | I Complete response
- [ Very good partial response
13_ I partial response
19 Il Progressive disease
20 | I stable disease

B Relapsed

T ST T T T T T T T T T T T T T T T
0 320 60 90 f)% 150 180 210 240 270 300 330 360 390 420 450 480 £10 5S40 G570 600 630
D Time after infusion (days)

Figure 2: Response assessment after infusion of CART cells

Lancet Haematol 2019




Echappement / résistance aux CAR-T cells

&
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Study Patients (i) Rg\sé\'onse Rate Relapsed or not Responded Rate | CD19 (-) Relapse Rate (%)
(4
&Y
CHOP (Maude et al.) Pediatric and adult B-ALL {3@8 CR, 27 of 30 (90%) 8 of 27 (29.6%) 3 of 27 (11.1%)
Pediatric and young dﬁi » " -
ELIANA (Maude et al.) BALL (75)00%‘ CR, 61 of 75 (81%) 17 of 61 (27.9%) 15 of 61 (24.6%)
00
NCI (Lee et al.) Pediatric and agu?t B-ALL (21) Cl?é;igf}ﬂ 7 of 14 (50%) 2 of 14 (14.3%)
(g) . a
SCRI (Gardner el al.) Pediatriﬁé&teﬂ adult B-ALL (7) CR, 100% 2 of 7 (28.6%) 2 of 7 (28.6%), lineage-witch
MSKCC (Park et al.) ‘@é(d‘ult B-ALL (53) CR, 44 of 53 (83%) 25 of 44 (57% 4 of 44 (9%) &8\@'
X Q
FHCRC (Turtle et al.) ‘e?’e} Adult B-ALL (29) CR, 27 of 29 (93%) 9 of 27 (33.3%) 2 of 27 (7.4%) G,’\\&
o
A\o‘\\?—, .\Q}\Q
2 o rbo"
ZUMA-1 (Neelapu e&%\i) DLBCL, PMBCL, tFL (111) ORR, 8201,? (R, 52 of 111 (46.8%) 3o0f11 analyzeg\dglz%)
<< i %)
I\ a Q\
Schustes@ al. DLBCL, FL (28) ORR, 527 (G 5 of 28 (17.9%) 10f 5 apsfhzed, (20%)
> o O
,L)al&?bson etal Aggressive B-NHL (73) ORR’;;_, ;o W Unknown %@? 4 analyzed, (25%)
& = Fit) \\
Oo*e QOak et al DLBCL, PMBCL, tFL (22) OF 8. H6 4 (LR, 5 (22.7%) &0\'2 f 4 analyzed, (50%)
© ak et al. ; " A 45.5%) 5 7% 6‘0% ot 4 analyzed, (50%
&
.,\@’\
&O
B C

Antigen mutation \ . O
or alternative splicing ‘ Epitope masking Lineage switch

Int. J. Mol. Sci. 2019, 20, 5010



DUAL ou MULTI CAR-T cells
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TABLE 1 | Actively recruiting ClinicalTrials.gov registered styi@es using tandem CARs or administration of multiple single CARs.
»;\OA ) :
CAR NCT number 060 B cell malignancy Site
Sequential CD19, CD20 NCTOSQQ@‘I‘Q?B Non-specified Shanghai, China
Multiple mixtures (CD19 + CD22, NCT03$25577 Non-specified Guangzhou, Shenzhen & Kunming, China @
CD38, CD20, CD123, CD70, or éev% \Q}b\
CD30) Q'%Q’ 6\\0
“Armored” CD19 Ko‘@ NCT03085173 CLL New York, NY, USA ' Q}\QQ
CD19-CD20 dual 066 NCT03398967 Leukemia, Lymphoma Beijing, China Qq,(‘\
&O&o NCT030190565 Lymphoma, CLL Milwaukee, WI, USA & &Q’
CD19-CD22 dual 0@' NCT03614858 Leukemia Suzhou, China ;\\OQ&
\@%Q NCT03593109 Lymphoma Xi'an, China 06‘)0
robe‘ NCT03468153 Lymphoma Shanghai, China @Q&
(9{0 NCT03448393 Leukemia, Lymphoma Bethesda, MD, Ugg?’
@Qo NCT03398%67 Leukemia, Lymphoma Beijing, Chmao)
(19'\0" NCT03330691 Leukemia, Lymphoma Seattle, V\@.GUSA
NCT03289455 Leukemia Londcgjok Manchester, UK
NCT03287817 Lymphoma ngéon Manchester &
/@%wcasﬂe UK
NCT03241940 Leukemia @«0 Palo Alto, CA, USA
NCT03233854 Lyrphoma %QQ Palo Alto, CA, USA
&,ﬁ
cP
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Le dasatinib administré de J3 a H5 post-CAR-T: effet suspensif sur I'efficacité du CAR-T
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ADMIRAL: 8tudy Design

{\\,
Phase 3, open-label, multicenter, <(@zﬁwdomlzed study of gilteritinib versus salvage chemotherapy
in patients with relapsed/refragfbry AML with FLT3 mutation

Gilteritinib

(120 mg/day)
n = 247
. . * Administered over continuous 28-day cycles
371 patients with relzpsed/ refractory ! . . &
. _ * Dose reductions and increases wer:: allowed
FLT3 ITD and/a: TKD mutation Randomized . &
NS _ to manage adverse reactions an¢ to increase
positive AML 2:1 . . .
clinical benefit
* Eligible patients could undargo HSCT and
Salvage e e
resume gilteritinib treatment
chemotherapy
n=124
N )
v Co-primary endpoints: (Post treatment follow-up: ..\@"0 A
* end-of-treatment visit W|thh§ 7 days of treatment
— OS of gilteritinib versus salvage discontinuation &o
chemotherapy * 30-day safety follow§p’
_ Rate of Complete Remission (CR) and \' long-term foIIow qﬁvmts (every 3 months for up to 3 years) )
Complete Remission with partial be,\"’
Hematologic recovery (CR,) [CR/CR,] &
following gilteritinib treatment Qo“Q

49\% Perl.N Engl J Med. 2019 Oct 31;381(18):1728-1740.



ADMIRAL - Efficgcy Results: HSCT
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2
A median C@\of 16.2 months for patients who resumed Gilteritinib versus
8.4 mo(\fhs for those who did not resume. The magnitude of the signal
frogb‘ﬁ’\is analysis suggest the patients who resumed Gilteritinib post-

q@ HSCT may benefit versus those who did not resume
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