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Epidemiology of Liver Cancer
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Sorafenib: First systemic treatment for HCC

1.00 <pem Sorafenib: Median OS: 10.7 mo
Placebo: Median OS: 7.9 mo

Hazard ratio (S/P): 0.69 (95% ClI: 0.55, 0.87).
P = 0.00058*

ORIGINAL ARTICLE 0.754

Sorafenib in Advanced Hepatocellular
Carcinoma

0.50+

Sorafenib

Josep M. Llovet, M.D., Sergio Ricci, M.D., Vincenzo Mazzaferro, M.D.,
Philip Hilgard, M.D., Edward Gane, M.D., Jean-Frédéric Blanc, M.D., 0.25+ 1
Andre Cosme de Oliveira, M.D., Armando Santoro, M.D., Jean-Luc Raoul, M.D., |

Probability of Survival

Alejandro Forner, M.D., Myron Schwartz, M.D., Camillo Porta, M.D., P<0.001 Placebo
Stefan Zeuzem, M.D., Luigi Bolondi, M.D., Tim F. Greten, M.D.,

Peter R. Galle, M.D., Jean-Francois Seitz, M.D., Ivan Borbath, M.D., 0.00 P Y e ————————
Dieter Haussinger, M.D., Tom Giannaris, B.Sc., Minghua Shan, Ph.D., 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Marius Moscovici, M.D., Dimitris Voliotis, M.D., and Jordi Bruix, M.D., . . g

: ) Months since Randomization

for the SHARP Investigators Study Group®
No. at Risk
Sorafenib 299 290 270 249 234 213 200 172 140 111 89 68 48 37 24 7 1 O
Placebo 303 295 272 243 217 189 174 143 108 83 69 47 31 23 14 6 3 0
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Management of advanced HCC

. Sorafenib vs. Placebo
. Sorafenib +/- Erlotinib

. Sorafenib vs. Brivanib

First Line: @ Positive

@ Non-inferior
. Sorafenib vs. Sunitinib

. Sorafenib vs. Linifanib

. Sorafenib +/- Doxorubicin
. Sorafenib vs. Lenvatinib

. Sorafenib vs. Y90

. Sorafenib vs. Nivolumab

© 0 N o 0o A WDN -~

Second Line: . Brivanib vs. Placebo

. Everolimus vs. Placebo

. Ramucirumab vs. Placebo (AFP > 400 ng/mL)
. Regorafenib vs. Placebo

. Tivantinib vs. Placebo

. Cabozantinib vs. Placebo

m . Pembrolizumab vs. Placebo
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Sinai  Transplantation Institute

~N OO O BB W N -

Symposium
2023



REFLECT: First line treatment: Lenvatinib

Lenvatinib versus sorafenib in first-line treatment of
patients with unresectable hepatocellular carcinoma:
a randomised phase 3 non-inferiority trial

Masatoshi Kudo, Richard S Finn, Shukui Qin, Kwang-Hyub Han, Kenji lkeda, Fabio Piscaglia, Ari Baron®, Joong-Won Park*, Guohong Han*
Jacek jassem, Jean Frederic Blanc, Armdt Vogel, Dmitry Komov, T R Jeffry Evans, Carfos Lopez, Corina Dutcus, Matthew Gue, Kenichi Saito
Sivija Kralje

vic, Toshiyuki Tamai, Min Ren, Ann-Lii Cheng

100 =

Overall survival (%)
v
o
1

Median overall survival duration
(months; 95% Cl)

13-6 (12.1-14.9)
123(10-4-13.9)

e Lenwvatinib
— Sorafenib

HR 0-92 (95% Cl 0-79-1-06)

40
r ) 30
Advanced stage (BLCL C: Portal invasion and/or extrahepatic spread) 204
Intermediate stage (BCLC B: Multinodular) progressing upon loco-regional theraples |
. 10+
() Sorafenib 4 Levatinib ) 04—
0o 3
13t OS HR = 0.69 (vs. placebo) OS HR = 0.92 (vs. Sorafenib) Number at risk
line ) _ Lenvatinib 478 436
Child-Pugh A-ECOGPS =2 Child-Pugh A-ECOG PS =1 Sorafenib 476 440
*Higher benefit in HCV infection No invasion main portal vein
l | \ and lack of EHS J U )
Mount Recanati/Miller _
Sinai Transplantation Institute Kudo et al, Lancet 2018
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6 9 12 15 18 21 24 27 30 33 36 39 42

Time (months)

178
156

374
348

297
282

253
230

207
192

140 102 67 40 21 8 2 0
116 83 57 33 16 8 4 0
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RESORCE trial: Phase Il Regorafenib 2nd line

Regorafenib 160 mg/d

I_> (n = 379)
Eligibility (n = 573)

« Patients with HCC L R
» Progression on Sorafenib
* Chile-Pugh A liver

function I
> Placebo

(n = 194)

Outcome Regorafenib (n = 379) Placebo (n = 194) HR p-value
Median OS 10.6 mo 7.8 mo 0.63 < 0.0001
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Celestial Trial: Cabozantinib 2nd line

Unresectable HCC 2.1 > Cabozantinib
Child-Pugh A I 60 mg PO qd
ECOG PS <1
Received prior Sorafenib R
Received up to two prior
systemic regimens for HCC
and progressed following at I Placebo
least one > PO qd
Outcome Cabozantinib (n = 470) Placebo (n = 237) HR p-value
mOS, mo (95% ClI) 10.2 (9.1, 12.0) 8.0 (6.8, 9.4) 0.76 0.005
mPFS, mo (95% Cl) 5.2 (4.0, 5.5) 1.9 (1.9, 1.9) 0.44 < 0.001
ORR, n (%) 18 (4) 1(<1)
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REACH 2: Ramucirumab AFP> 400 ng/mL

Pts with advanced HCC 2:1 . Ramucirumab + BSC
Child-Pugh A

BCLC B/C I 800 mg/kg IV Q2W
ECOG PS 0-1

Progression on or — R

intolerance to Sorafenib

No other systemic therapy

Baseline AFP 2 400 ng/mL I_> Placebo + BSC
(Planned n = 399) IV Q2W

Primary endpoint: OS

Ramucirumab (n = 197) Placebo (n = 95) A
Median, months 8.5 7.3 1.2
m HR (95% CI); p-value 0.710 (0.531, 0.949); 0.0199 ~
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Immune checkpoint therapy
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Phase Il trial: Nivolumab — CheckMate 040

1.0- —
0.9+ Loem-ooe <
g 0.8" o Con ial e )
E 0.7 - - Stabledisease (n=65)
S s
g 0.6 —@-. Progressive disease (n=59)
>
o Median 0§ (95% Q1
% O-S- ) ﬂ.:b )
§ 04+ Median 05(95% Q1),
. 0.3 mo = 16 (13.8-20.2)
0.24 Median 0S (95% C1),
mo =89 (7.3-134)
0.1+
0+
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El-Khoueiry, Lancet 2017

Escalation phase Expansion phase
(ne44)" (n=174)"
PD-L1 21%1 11(25%) 34 (20%)
Objective response 11 (27%; 6-61) 9/34 (26%; 13-44)
Complete response 1(9%) 1(3%)
Partial response 2(18%) 8(24%)
Stable disease 0 16 (47%)
Progressive disease 7(64%) 9(26%)
Not determined 1(9%) 0
PD-11 <1%t 33(75%) 140 (80%)
Objective response 4/33(12%:3-28) 26/140 (19%; 13-26)
Complete response 2(6%) 2(1%)
Partial response 2(6%) 24(17%)
Stable disease 19 (58%) 62 (44%)
Progressive disease 8(24%) 46 (33%)
Not determined 2(6%) 6 (4%)

Data are n (%) nvN (%; 95% Q). PO-Li=programemed death-lgand 1.

*Four patients in the dose-escalation phase and 40 patients in the
dose-expansion phase did not have tumour PD-L1 expeession data available,
1P0-L1 membrane expeession on tumour cells.

Table 5: PD-L1 expression on tumour cells and response
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Phase lll: Pembrolizumab vs. placebo

KEYNOTE-240
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Finn et al, J. Clin Oncol. 2020

No. (%)
Pembrolizumah Placebo
Parameter (n =278) (n = 135)
B Objective response* 51 (18.3) 6(4.4)
00 e 95% Cl 14010234 161094
» . Estimated treatment differencet 13.8
&) PG T 9% €1 8,570 1o 0008 P~ 0022 95% Cl 7.7 10 19.5
70 ' '
= o Pi 00007
v 01 Best overall response$§
& 94 CR 6(2.2) 0 (0)
30 PR 45 (16.2) 6 (44)
fz 1 SD 122 (439) 66 (48.9)
B = 23 weeks|| 37 (13.3) 20 (14.8)
0 2 4 6 B 10 12 % 16 19 20 22 24 26 28 0 32 PD 90 (32.4) 57 (42.2)
Time (months) Not evaluable 7 (2.5) 3(22)
No. st rinkc
Porbes 278 172 134 80 65 & 3 37 24 W M & 3 0 0 @ Not assessabley 8(2.9) 3(22)
Macebo BT &8 » M ? 5 b | ] ] 1 1 0 o DCR# 173 (62_2) 72 ($3)
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Mechanism of resistance to ICI
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Response/resistance to IClI

< Heptromic cohort (n = 228) > < Noninflamed tumors
«55/228.24%
| Immune intermediate Immune exclusion
Immune enrichment score | Il | 4 11 1l class class -30%
Immune cell subsets | l | I} ‘
Immune signaling molecules |
T calis | | 1] ] VIR [
CD8 T cells | | l |
8.P. metagene .| | | | | | | | T cells, B cells, cytotoxic
T.NK. metagene ] | AR R cells
—- y '|' |
s ol II |I| ] I‘Il II
Cytotox i 1
28-gene IFN signature “ } .
6-gene IFN signature || || [ ll 1 |
PD-1 signaling 1T 1 T 1 ]
Chiang 5 classes
Hoshida $1-S2-S3 classes i
immune cell infiltration | HA 11 [ 120 | I 1 1111 WNT/CTNNBI mutations
s count T IETICTH I LN i
ro—— fChromosocml aberrations
3 = ot Il roy7 Il s s: Hoh ¢ Immune cell infiltration
E Protecsson M Unaerotsted Il 52 Il Non signtcant Low l PD-1/PD-L1 negative
2 wtectaron [l Nen signicant Not avaiiable | L TIL structures
¥f Presenceofsgnanes B8
s Low Absence of sigrature
Moupt Recanati /Millgr . Bassaganyas et al, Clinical Cancer Research 2020
Sinai Transplantation Institute Sia et al, Gastroenterology 2017




VEGF + checkpoint inhibitors

with

CcD8 ) \ granzymeB
Teell /
cD4 , . CD8
T cell / | Tcell
Tumor CD8  with CD45RO
cell Tcell expression
with PD-L1 with PD-L1
expresson expression
Immunogenic tumor
microenvironment
}
Immune checkpoint therapy
and durable chinical benefit
Mount Recanati/Miller _
Sinai Transplantation Institute

L Adaptive

IMMmuty

microenvironment
: * T Recruitment
l * T Proliferation
Combination therapies o Pro(;;:_:mouf
with agents that create cytokines
immunogenic tumor
mecroenvironment and
immune checkpoint therapy
» | Trafficking

» | Effector
function

* | Proliferation

Durable clinical benefit

* | Quantit
* | Maturation
* | Antitumour function

d Innate immunity

VEGF inhibitors in HCC
Bevacizumab Sorafenib,
lenvatinib Regorafenib,

Cabozantinib Ramucirumab

* T Recruitment
* | Phagocytosis
* T Pro-tumour M2

phenotype

/

=r

Sharma et al, Science 2018
Fukumura et al, Nat Review Clin Oncology 2018

% Cells known to produce VEGF
@ Cells known 1o produce ANG2
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IMbrave150 trial

Fhe NEW ENGLAND JOUERENAL 2! MEDICIN)

ORIGINAL ARTICLE o Vo
| o \ Qe poive=ob bover 2o
= L \’.
£ w e SRR
. : M AR GBI ISR, — B No. of Bants)  Mdadian Owersl  Owerst
Atezolizumab plus Bevacizumab 4 L Vo of Peents St Sarvel
. . P ) L . N m‘m e N
in Unresectable Hepatocellular Carcinoma ol - .
304 Aoslaewad- Wi 2w (8] M2
Richard S. Finn, M.D,, Shukui Qin, M.D_, Masafumi lkeda, M.D., Peter R. Galle, M.D s ’Iw“... G ORE 113 004N "3
Michel Ducreux, M.D., Tae-You Kim, M.D., Masatoshi Kudo, M.D., eo 2 8 0 % & F 0 % ¥ 1% 1313 M4 I3 16 LY
Valerly Breder, M.D., Philippe Merle, M.D., Ahmed O. Kaseb, M.D., Daneng Li, M.D,, ' S ' encsoen T o©
Wendy Verret, Ph.D., Derek-Zhen Xu, M.D., Sairy Herandez, Ph.D., Juan Liu, Ph.D., o anda . )
| W e 2, > ar
Chen Huang, M.D., Sohail Mulla, Ph.D., Yulei Wang, Ph.D., Ho Yeong Lim, M.D,, Abenia 306 300 100 388 360 308 273 398 233 MA 118 &7 &0 @ 30 1 § Na
Andrew X. Zhu, M.D., Ph.D., and Ann-Lii Cheng, M.D., Soattinid
for the IMbrave150 Investigators® s PCENURTTRT IS T RTT R S ST TN TN R T U R B
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Tremelimumab Plus Durvalumab in Unresectable

_Hepatocellular Carcinoma

Ghassan K. Abou-Alfs, M.D, MBA.," George Lau, M.D. FRCP." Masatoshi Kudo, M.D., Ph.D.,* Stephen L Chan, M.D.°

Robin Kate Kelley, M.D._* Junji Furuse, M.D., PhD,” Wattana Sukeepasarmijaroen, M. 0¥ Yoon-Koo Kang MO, Ph.D.*
Tu Van Dao, M.D., Ph.D..* Enrico N. De Toni, MD., PhD." Lorenza Rimassa, M.D..'** Valerty Breder, M.D., Ph D *

Alexander Vasilyev, M.D.,** Alexandra Meurgué, M.D.,™ Vincent C. Tam, M.D. "' Kabir Mody, M.D.,**
Satheesh Chiradoni Thungappa, M.D_** Yurly Ostapenko, M.D_* Thomas Yau, M.D.** Sergio Azevedo, M.D_*

Maria Varela, MO, Ph.O_” AnnLii Cheng, MD., PhD. ™ Shulul Qin, M.D., Ph.D_™ Peter R Galle, MD., PhD.™

Sagid Ali, M.D, ¥ Michelle Marcovitz, Ph.D..*” Mallory Makowsky, Pharm 0.7 Philip He, #h.D.,7 Jobn F. Kurland, PR D7

Alejandra Negro, Ph.D.*" and Bruno Sangro, M.D., Ph.D_* for the HIMALAYA Investigators®

100+
Median
Events, Overall Survival,
no, (%) mo (95% Q1) Hazard Ratio
orsH STRIDE (ne393) 262 (66.7%) 1643 (14.16-1958)  0.78 (96.02% C1, 0.65-0.93)
% Durvalumab (n«389) 280 (71.0%) 1656 (14.06-19.12) 086 (35.67% C,0.73-1.08)
3 Sorafenib (n=389) 293 (75.3%) 1377 (1225-16.13)
2 050
§
& o
° w R4 LA v 1 LA LS L2 L
0 3 12 13 4 0 36 42 4
Time from Randomization (mo)
No. at Rigk
e STOE 50 ) W 25 1% 158 b n 0
. " — Durvalumab 139 286 210 183 153 87 27 6 0
Mount Recanati/Miller s e o s s e o " :

Sinai  Transplantation Institute
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LEAP-002: Phase |lll Lenvatinib +Pembrolizumab

Events n HR (96% CI)
100 - Len ¢ pembro 252 0.840 (0.708-0.997)
90 Len + placebo 282 p=0.0227
80~ Superiority threshold,
20 9 = one-sideda= 0.0185
43.7%
60~ 40.0%
4 ' Median (96% CI)
D L o 21.2 mo (19.0.23.6)
© Lo- 19.0 mo (17.2-21.7)
'
30+ X
20+ : -
' .
10 :
]
O'T_T_lﬁ_l T R ST PR SO Dl RO P DT R R PR, T N

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Time, months
No. at risk

{ 219" i 4 3 " - ! <7 » - » y
395 382 365 357 337 313 284 257 238 225 204 190 171 165 142 108 74 51 20 10 O

m 399 389 378 349 330 308 282 261 234 215 191 1/3 158 142 110 82 53 XN W 6 1

Mount Recanati/Miller _
Sinai Transplantation Institute Finn et al. Ann Oncol 2022
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Therapeutic landscape of advanced HCC

B Durvabumab - tremebmumab © Novolumab - ipilimamab
= Pembrolizumab - lenvatinib 0 HLXI0 - HLX04
B Lerwatind ¥ Cameelizumab - apatinib ¥ Perpubmab - anlotinib
B Scealornt N Pembrobrumab ¥ Tialebromab ¥ Teripabmab - lorvatiniby
; oripakmab

NSCT-HOA-SCTS10
T Aterolizumad - lerwatin®y/wor afersh

B Regorafersd 8 Cabozantind o Sintilimab - 181 305
B Nivolumat B Ramux vumab T Atezol romab - cabozantinib

8 Approved Srst-line therapies B Atezolizumab - bevacizumat # Nofazinhimab - lerwatinib
B Approved second-line therapies B Nivolumab - ipihemymah ¥ Sintilimah - 181510

5 Thecapies in phase W trials for hrst-Bne treatment = Donalenid

B Therapies in phase I trials for second-line trestment 8 Apatinib

A

Mount Recanati/Miller
Sinai Transplantation Institute  Yang et al. Nature Reviews Gastroenterology and Hepatology 2022




. Adwanced WCC (BCLC stage €, portal vein imvanion, and/or extrabepatic spread) o
Proposed Treatment Algorithm for Advanced HCC ormodivi HCC GRCLC #tagt § madfor mabtiodelar doeen)
Chile-Pogh clns A and £C0G score O-1

’

Is patient 3 Candhdate for imerumcther apy?

Yeu _ No
ASCO. ESMO, EASL. AASLD, AGA, NCON ASCD, ESMO, EASL. AASLD, AGA
' -
Migh risk $a¢ gastramntestinal o Yes o Mnsimvmare dnorder?
esophagea bleeding? « Liver trarsplant?
-
!
L »
Aberolirumad ¢+ Tremelimemad Lerwatirud or
Sevacumab durvalumab sor afendd

: '

P > ASCO, AASLD, EASL, NCON

Cappuyns et al. JAMA Oncol 2023

A
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STORM: Adjuvant therapy post resection in HCC

Focomevir 'wrwnwe v
N
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e

A
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Pacsbe 508
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Median RFS
(95% Cl)
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Bruix et al, Lancet Oncol 2015

Placebo

Sorafenib
(n=556)

(n=558)
194 (34.9) 270 (48.4)
33.4 months 33.8 months
(27.6-44.0) (27.6-39.0)

G
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& months

Notural history (AFP > 400 ng/mil:
. $ months)
Revection, transplantation or local i Chemoembolization . Atezolizumab « . Best wpportive
ablation (>80 montha) 1 (26-30 montha) ! bevacizumab (19.2 months) | care
: - Nt
= ' C(10.7-14.6 monthy)
=0 . - l
ai Regorafenid (10.6 months)  *
S ¢ Cabozamtin® (10.2 mosths)
: L AFP > 400 ng/mi .
- ¢ Ramucirumab (5.1 months)
Ar (monotherapies) « TACE - First line
* KEYNOTE-937: Pembrobzumab « TACE-3: Nivolumab « * RATIONALE-301: Tishelizumab
* ChechMate 90X Nvolumady ¢ EMERALD1: Durvalumab : * HIMALAYA". Durvalumab + tremelimumab
* JUPITER 04: Toripalimab * CheckMate 74W:Nivolumab - * LEAP-002: Pembrolizumab + lenvatinib
* EMERALD 2: Durvallumady Combination + TACE o «COSMIC-312°: Arezolizumab » cabozantind
W « EMERALD ’_wvw. : 'CMLMW'“'N#UMOM
A |a=,,w. Aesolizumeb ¢ bevecizumeb bevacizumab « *NCT03764293: Camrelizumab « apatinid
g  *EMERALD-2: Durvalamab + tromelimumab « NCTO4712643: Atezolizumab o ; * NCTOA194775:C51003 + lenvatiod
‘a bevacizumab . Second line
2 e ChockMate J4W: Nivolemab + & * KEYNOTE - 3¥94* Pomrbrolinumed
plimumab . * Mbravel$: Atexclizumab + lerwvatind or
* LEAP-012; Pembrolizumab « + weeabenih
lerwvatinib -
Combination vs TACE -
Q * ABC-HCC: Atezolizumab « -
bevacizumab :
* RENOTACE: Regorafenid « .
m . : 3
o The Liver
Mount Recanat: . L Transplant
Sinai Transplantation Institute Llovet et al, Nat Review Clinic Oncol 2022 Symposium

2023



IMBRAVE 050

RFS Atezolizumab + Bevacizumab vs. %04

placebo (HR: 0.72, p = 0.01)

High-risk population:
e Micro/macro VI
« Poor differentiation

« Single>5cm
¢ >3 tumors

A

Mount Recanati/Miller _
Sinai Transplantation Institute

PV ANNUAL
Primary endpoint: IRF-assessed RFS was significantly —— MEET;I?ISlg
improved with atezo + bev vs active surveillance v 19+ Smaemey
100
g
|
&
i €0+
£
- 12.mo IRF-RFS eventdree . Median FU:
rate (95% CI), % 1TAmo IRF-RFS (95% CI), mo:
s AleZ0 + bev NE (22.1, NE)
- 20 4 Active survefiance NE (214,  NE)
MR=0.72 (95% CI: 0.56, 0.93)
P value=0.012
04
0 ) . o 12 18w nm  w @ W W K
e T
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Ve AW
Chrntl 0ol Otabew 71 2007 oy 100w Dty 17 4 i AL bl Ouoft. 290 of XM st (2% ) 0 e 20000 + Dery 0 a8 123 of XM (80%)
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Neoadjuvant trials may elucidate intratumoral 10 effect

-
o
o | = ﬁ 2-6 weeks therapy £ .
. ?
For the patient:

» Lower tumor burden - better response rates? _ ,
Higher chance for “cure” with 10
« Smaller tumors - less heterogeneity

 Earlier stage (and smaller tumors) - better immune fitness

 Downstage

For research purposes:

 Define mechanism of action/resistance

 Define biomarkers (responders vs non responders) ‘ Help cure MORE people
« Smaller trials

i * Propose rational combinatorial approaches

. . The Li
Mount Recanati/Miller ; Transplant
Symposium

Sinai  Transplantation Institute 2023




TCIl neoadjuvant Cemiplimab trial

Cohort B Cueriplimad POw
i BN S o - [N

100+
80+
{2 TR
60+
Pathologic tumour necrosis n (%)
40+
$ STN (>70%) 4 (20)
§ 201
3 i : Complete tumour necrosis (100%) 3(15)
-204 Tumour necrosis 250% 7(35)
B oo e i o A S S S BRSOk e T = = = RECIST 1-1
40+ Tumour necrosis <50% 13 (65)
60 STN=significant tmour NeCross.
' ' L L] L] 1] L L L 1 A 1 L} L L L 1 L} L L
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20
Patient
Imaging necrosis post immunctherapy *Imagng data not avadatie tor necross analyss
'Padents with confemed STN
- Pathologic necrosis post immunotherapy Patient without MR to quantfy necrosis

Tumour size percent change (RECIST) from baseline

A =
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Solid organ transplant recipients treated with ICI

Treatment of Outcome of

Pathology of

20
14

53
41

o7

Mount
Sinai

Gende Immune- Years Graft
. Doses

r suppression after LT outcome

M Sirolimus 3 Nivo 2  Lossof
function

M Tacrolimus 3 Nivo 1  Lossof
function

F Everolimus 3 Nivo 1  Lossof
function

M Tacrolimus 1 Nivo, 15 No rejection

M Tacrolimus 4 PeXTgro No rejection

Overall outcome

graft rejection cancer

Cellular/ AB medlated Prednisone, IVIG N/A Death after 5 weeks
rejection
Cellular/ '.A‘B medlated Prednisone N/A Death after 4 weeks
rejection
Cellular Steroids Progression Death after 4 weeks
N/A N/A Progression Death > 7 mo
N/A N/A Radiologic 1.0 4t 10 mo
resolution

n =29, 14/29 kidney, 11/29 liver, 3/29 heart, 1 cornea

Graft loss/acute rejection: 45%

Recanati/Miller _
Transplantation Institute

Gassmann et al. Transplantation direct 2018

The Liver
Transplant
Symposium

2023



Feasibility, safety, and outcome of second-line nivolumab/bevacizumab in
liver transplant patients with recurrent hepatocellular carcinoma

» Proof-of concept study 2018-2021
« Analyze the safety of nivolumab/bevacizumab in 22 patients HCC recurrence post LT, progressed on sorafenib therapy.
* Nivolumab 2 infusions—> Atezo/Bevacizumab

* Unsuitable for nivolumab/ bevacizumab - regorafenib

* 18 % best supportive care, 81% sorafenib

o Nevobomab

* N=12 regorafenib, n=1 nivo, n=4 Nivo/Bev (AE: moderate rejection, ALT increase, proteinuria) ! 1 s ::ems;no
« OS from the initiation of sorafenib has been i = ar
+ 26.5+10.4 for patients on nivolumab/bevacizumab g
« 9.515.5 for those on regorafenib (p=0.02) e ) » ‘ ' ” u

Fabents at nsk See

Nv 1 1 0
Nvolewm 4 4 A 4 4 4 Al
Rogorsfent 12 10 & é 3 2
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Immunotherapy and liver transplant

e i . . _— American Journal of
PD-1 inhibitor as bridge therapy to liver transplantation? TRANSPLANTATION

* Heterogeneous
. | Case series/reports
0 Majo. |[Cl type and washout period

No M, | ack of biopsy e

509, | |
> 90 % major", JMMUNOSUppression

ITT survival
3-yr 75%

30 Ay y -—r \
" 1 4 3
m Yoars afler dagnosis

Mount Recanati/Miller
Sinai  Transplantation Institute Tabrizian et al. AJT 2020




Diagnosis

(.
'

Patient selection:

* High risk

« High tumor burden

« AFP

 Number LRT

* Long wait list

« Downstaging/all comers
« Underlying liver disease?

Mount Recanati/Miller _
Sinai  Transplantation Institute

Listing Time Downstaged Transplant

o [ 4
EE
|

ar
g’

Choice of IO * Choice of Immunosuppression
Observation period * Induction therapy?
Washout period

Living donor?

* Risk of Rejection and management

* Adjuvant use?
; The Liver
Transplant
Symposium

2023




Future directions

Treatment arms Endpoint

Adjuvant

Neoadjuvant pre LT

PLENTY202001 NCT04425226 Phase 2 Pembro/Len RFS
NCT05185505  Phase 2 Atezo/Bev Feasibility
Yo rejection
NCT05027425 Phase 2 Durva/Tremi 30d rejection rate
NCT04443322 NA Durva/Len PFS/RFS

A

Mount Recanati/Miller

Sinai

Transplantation Institute

No

No

No

No

192

24

30

20
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(Gene expression signature

Training set
Q 109 FFPE MCC
P IGETTIeNS

0

AUC (wawrwng) 082

in® "0

ne &

00 02 04 08 O»

00 02 04 08 O3 WO
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FDA-Approved and Emerging Next
Generation Predictive Biomarkers

for Immune Checkpoint Inhibitors

in Cancer Patients

Ye Wang !, Zhuang Tong?!, Wenhua Zhang', Weizhen Zhang®, Anton Buzdin *%5,
Xiaofeng Mu ™7, Qing Yan', Xiaowen Zhao ', Hui-Hua Chang®, Mark Duhon®, Xin Zhou®,
Gexin Zhao®, Hong Chen®" and Xinmin Li®*

@rs predictive of IC@

Intrinsic biomarkers: Extrinsic biomarkers
(Tumor-cell related) (TME-related)

»B-cell signature

Tumor Mutational Burden (TMB); defective MisMatch Repair (AIMMR); MicroSatellite Instability (MSI); B-MicroSeminoProtein
m (MSP); T-cell inflamed Gene Expression Profile (GEP); Tumor Immune Dysfunction and Exclusion gene signature (TIDE); q

Melanocytic Plasticity Signature (MPS); B-cell focused gene signature

The Liver
Transplant
Symposium
2023
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Selected ongoing phase I-lll trials for advanced HCC

Agent(s) (targets) Primary endpoint Line of treatment  Phase  Sample size NCT

ICI combinations with targeted therapies

Pembrobzumab (PD1), lenvatinib (VEGFRI-VEGFR3, OS, PFS First ] 750 NCTO3713593
POGFIR FGFRI-FGFR4 RET)

Atezolzumab (PD-11), cabozantinib (VEGFR1- 0S, PFS First ] 740 NCTO3755™91
VEGFR3, MET, RET)

AKI05 (PD1), anlotinid (VEGFRI-VEGFR3, FGFR)- 05 First n 648 NCTD4344158
FGFRA, POGFR, KIT receptor)

Camrelizumab (PD1), apatind (VEGFR2) S, PFS First n 510 NCT03764293
Tislelkzumab (PDY), lenvatinib (VEGFRI-VEGFR3, ORR First ] 66 NCTO4401800
POGFR, FGFRI-FGFR4, RET)

Nivolumab (PD1), sorafenib (VEGFRI-VEGFR], ORR, MTD First ] 12 NCT03439891
POGFR, RAF kinase, KIT receptor)

Pembrofzumab (PD1), sorafenidb (VEGFRI-VEGFR3, ORR First /i 27 NCTO3211416

POGFR, RAF kinase, KIT receptor)

HX008 (PD1), bevacizumab (VEGFA), lerwatind ORR First ] 72 NCTO4 741165

(VEGFRI-VEGFR3, PDGFR, FGFR1-FGFR4, RET)

CS1001 (PD-LY), fisogatinib (FGFR4) ORR, DLY First or second /Il 52 NCTOSI94801

Mount Recanati/Miller ; Transplant

Sinai  Transplantation Institute 2003



Selected ongoing phase I-lll trials for advanced HCC

A

Mount
Sinai

Transplantation Institute

ICI combinations with other ICls

Durvalumab (PD-11) plus tremelimumab (CTLA4) 0s
Nivolumab (PD1) plus ipllimumab (CTLA4) 0s
Nivolumab (PDY), relatlimad (LAG-3) ORR
Triplet combinations involving ICIs and targeted theraples
Atezolizumab (PD-L1), bevacizumab (VEGFA), ORR

tiragolumab (TIGIT), tocilizumab (IL-6R),
SAR439459 (TGF-§), TPST-1120 (PPAR-ar),
RO7247669 (PD), LAG-3)

Pembrolizumab (PD1), guavonlimab (CTLAAL), ORR, DLY, incidence of
lenvatinib (VEGFRI-VEGFR3, PDGFR, FGFRI-FGFR4, AEs/SAEs, hepatic AEs,
RET) discontinuation due to AEs

Nivolumab (PDY), iptimumab (CTLAAZ), cabozantind  ORR, incidence of AEs/SAEs
(VEGFRI-VEGFR3, MET, RET)

New immunoclogic targets
Voyager V1 (VSV oncolytic virus), cemiplimab (PD1) ORR

Taimogene laherparepvec (T-VEC, MSV oncolytic DLT, ORR
virus), pembrolizumab (PD1)

GNOS-PVO2 (personalized necantigen), INO-9012 Incidence of AEs,

(IL-12), pembrolizumab (PDY) immunogenicity

ET140203 T cells (AFP) Incidence of AEs, DLTs, RP2D

ECT204 T cells (GPC3) Incidence of AEs, DLTs, RP2D
Recanati/Miller

First
First

Second

First

First

First or second

Third+
Thirds

Llovet et al, Nature Cancer 2022
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NCTO325845
NCT04039607
NCTO4567615

NCTO45248N1

NCTO4740307

NCTO1658878

NCTO429M05
NCTO2509507

NCTO425117

NCTO4L502082
NCT04864054
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Summary

e Criteria of LT for HCC continues to evolve

* Include surrogates of biological behavior into decision-making
« Ongoing research to develop better biomarkers
* Liquid biopsy, gene expression, imaging

« Systemic therapies are game changers—> Controlled clinical trial in transplant
oncology

What is the upper limit ?

What is an acceptable survival rate?

Should LDLT be used?

A - .
Mount Recanati/Miller _ ICI pre transplantation: Transplant
Sinai  Transplantation Institute
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