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Outline

* Systemic therapies for HCC
* Targeted therapies
* Immune-based therapies
* Combinations

* Biomarkers for patient selection



HCC staging
Barcelona Clinic Liver Cancer Algorithm (EASL, AASLD)

Stage Very early Earky stage (1) Intermediate Advanced Terminal
stage (0) = stage (B) stage (C) stage (D)
Liver Preserved liver Preserved liver Preserved liver Preserved liver End-stage liver
function function function function function function
Performance ECOG-PS 0 ECOG-PS 0 ECOG-PS 0 ECOG-PS 1-2 ECOG-PS =2
status I
Tumor Multinodular %::ﬁjﬁg i
burden Solitary 2to3 (>3 nodules, Macrovascular
Solitary nodule | nodules, or 22 nodules invasion or Nontransplantable
nodule =2 cm >2cm [ all=3cm ifany >3 cm) extrahepatic spread HCC
Treatment L
options Resection
candid ¥
Transplantation
LES | NO:— candidate
YES NO
I 1 r v h 4 v
| Ablati || R i u T pl i ” Ablati | Chemeo- Systemic Best
bolizati therapies supportive
i care
Second-line | Regorafenib | Cabozantinib | Ramucirumab
Estimated
survival
time
=5 years >2 years 3 months

11-13 menths (first-line)
&-10 months (second-line)

Villanueva A. N Engl J Med 2019
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Molecular alterations in HCC
Contribution to targeted therapies?
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jl] * Worse outcome = Better outcome

Coding indel,
HEV integration | Missensa |:';;"“"- ISTV  |CNAgain |CNAloss | Moncoding SNV | Noncoding indel
Tuisien  rutagon &
£ » a 2
£ L85 & & &
200 Adjusted P vaive [N Wirus [
ém
g 100
3
i= T e
2 0 [ 1] g 8 g
o it ) Pt L fi g 52
e i E
E= =
FEEEH
CHOGACE | L]
< | £ i .
] F AN
Virus

FTEN
NFEZLZ

NEAT?1

MALATT
:_chrig
intren 3
ne_chr?
_chiz
nc_chrid
_chi3

Llovet et al. Nat Rev Clin Oncol 2018; Fujimoto et al. Nat Genet 2016



‘Druggable’ genome
Hepatocellular Carcinoma (MSK-IMPACT)

Tumor samples (n ~10,000) . , -
P : Druggable’ genome in cancer
" _ Non-Hodgkin lymphoma (n = 159) 4
a Golorectal cancer (7 = 978) Breast carcinoma (n = 1,237) Skin cancer, non melanoma (1 = 144) Gastrointestinal stromal tumor
Gulmm:nnalmsm:ls;l‘} tumor (n = 126) Thymld r
Hepatocellular (n = 105) Gancy
Prostate cancer (n = 623 Salivary carcinoma (n = 104) Breast carcinoma
( ) Uterine sarcoma (n = 91) Melanoma
Non-small-cell Small-cell lung cancer (n = 88) "
) lung cancer (n = 1,563) m‘;ﬂﬁ?r i_n;;m _ Glioma
Glioma (7 = 512) g;st?c’:inlmsunm ng,nieniocnna tumor (n = 53) Endometrial cancer
_ mf;& oo b4 Bladder cancer
Pancreatic cancer (n = 490) Ening sarcoma (1 = 37 Biliary cancer
: iﬂ,,:,;,‘f’_b"f;';?:,m' ":‘2':)(;, ' Non-small-cell lung cancer
Soft-tissue sarcoma (n = 438) Meningothelial tumor (n = 32) GSI'WC&* qanoer
4 Adrenacortical carcinoma (n = 26) Esophagogastric carcinoma
Bladder cancer (n = 406) Other (n = 1,627) mgﬁfg.ﬁ (=25 Colorectal cancer
Melanoma (n = 350) ool lrpor (n = 18) Cancer of unknown primary
Renal cell carcinoma (n = 322) / Cancer of unknown primary (n = 160) o 18y Salivary CRECADTH
Esophagogastric carcinoma (n = 317) | Head and neck carcinoma (n = 179) Chordoma (1 = 14) Head and neck carcinoma
Germ cell tumor (n = 268) \mglrﬁge;gglfgl"g;%‘ =211) Sreastsamoma(n=12) Soft-tissue sarcoma
Biiary cancer (1=242)  1pyroid cancer (n = 226) N Chernseny e dsesse =1 Ovarian cancer
Skin cancer, non melanoma Sl
Uterine sarcoma -
Appendiceal cancer- Il
Renal cell carcinoma -l
L Is of ‘d bility’ Germ cell tumor -3l
evels of ‘druggability tumor
Pancreatic cancer-.
FDA-recognized biomarker for an Level 38 (11%) Level 3A (7%) Osteosarcoma-
Level 1 FDA ) " Prostate cancer -0l
-approved drug in the same indication Level 2B (9%)
Coval A Standard of care biomarker for an Embryonal tumor -
evel FDA-approved drug in the same indicat Level 2A (2%) q Sm:ll-cel! }ul;:g ;:ncer:
= on-Hodgkin lymphoma
Standard of care biomarker for an Level 1 (7%)
FDA-approved drug in another indication | Hepatnoeﬂu}ldar ﬂ‘;’;’r’““.
Compelling clinical evidence supporting the e wma-’ | I I i
(I LW biomarker as being predictive of drug 0 25 50 75 100
response in the same indication i
Percent of patients

“Compelling clinical evidence supporting the
Level 3B biomarker as being predictive of Other (63%%)"
drug response in another indication r )

Zehir A et al Nat Med 2017



Hepatocellular carcinoma
Advanced stage (BCLC-C) — First line

Sorafenib
(RAS/MAPK)
1.007-—-“\‘
™ 0.754
=
e
3
4
o
g 0.504
:E .
= Sorafenib
g
a  0.25-
P<0.001 (HR: 0.69)
Placebo
000 T T T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17
Months since Randomization
No. at Risk

Sorafenib 299 290 270 249 234 213 200 172 140 111 89 63 48
Placebo 303 295 272 243 217 189 174 143 108 83 69 47 31

37 24 7 1
23 14 6 3

Lenvatinib - Non-inferior to sorafenib

90

80

60

50

40

Overall survival (%)

304

20

104

704 \

(FGFR)

Median overall survival duration
(months; 95% Cl)

—— Lenvatinib 136 (12-1-14.9)
—— Sorafenib 123 (10-4-13.9)

HR 092 (95% C1 0.79-1.06)

Number at risk
Lenvatinib 478 436 374

9 12 15 18 21 24 27 30 33 36 39 42
Time (months)

297 253 207 178 140 102 67 40 21 8 2 0

Sorafenib 476 440 348 282 230 192 156 116 83 57 33 16 8 4 0

Llovet et al. N Engl J Med 2008; Kudo et al. Lancet 2018



Hepatocellular carcinoma
Advanced stage (BCLC-C) — Lenvatinib (FGFR)

Summary Adverse events

St u d y S c h ema Lenvatinib  Sorafenib (l:'jz;g)"ib ?:j:?;;b
m (n=476) (n=475) = =
—_— : : Palmar-plantar erythrodysaesthesia
Global, randomized, open-label, phase 3 noninferiority study 1z e iz ) R Any grade BETH)  249(52%)
= Total treatment-related 447(94%)  452(95%) Grade =3 1403%) 54.(11%)
Patients with unresectable Primary endpoint: treatment-emergent adverse events Diarrhoea
HCC (N = 954) Stratification Lenvatinib = 08 Treatment-emergent adverse events of 357 (75%) 316 (67%) Any grade 184 (39%)  220(46%)
* Nopri ic ther oo =478) Second dpoints:
No prior systemic therapy % i (n econdary endpoints: rade =3 Grade = 20 (4% 20 (4%
& o Region; gl 3 (4%) (4%)
for unresectable HCC (Asia-Pacific or - 8 mg (BW = 60 kg) or « PF3 N
+ 21 Measurable target Westorn : 12 mg (BW = 60 kg) TP Treatment-related treatment-emergent 270 (57%) 231(49%) Hypertension
lesion per mRECIST . MV md‘.‘)}‘ EHS: = once daily ORR adverse events of grade =3 Any grade 201(42%) 144 (30%)
CLC s c : = - i
gh:f.fp.';g.f: # —_ (yes or no) ‘é » Quality of life Serious treatment-emergent adverse events 205 (43%) 144 (30%) Grade =3 111 (23%) 68 (14%)
ECOGPSs1 - ECOG PS: =] . PK . Decreased appetite
i e Oar1) [= lenvatinib Serious treatment-related 84 (18%) 48 (10%) " 4 o —
Pahz:;r-\‘u;g:% Iivn:r * Body weight. '§ exposure parameters treatment-emergent adverse events G""’fm e (B4%) Z( 7%)
occupation, clear bile duct (‘;gk’? or g _ Tumor assessments rade =3 22 (5%) (1%)
invasion, or portal vein a) Sorafenib were performed Decreased weight
invasion at the main portal S (n = 476) according to Any grade 147 (31%) 106 (22%)
vain were excluded 400 mg tv MRECIST by the Grade =3 36 (8%) 14 (3%)
investigator Fatigue
Any grade 141(30%) 119 (25%)
Grade =3 18 (4%) 17 (4%)
(Table 3 continues in next column)

Response rate

Lenvatinib (n=478) Soratenib (n-476) Effect size (95% CI) pvalue
gt mRECIST

Owerall survival {months) 1356 (12.1-14.9) 123{104-139) HE 092 (0.79-1.06)
Peowgresiaion-free survival (months) 74(69-8.8) 37(36-46) HR 066 (0-57-077) <0001
Time to progeession {monithe) B9 (7:4-9.7) 37 (36-5-4) HR 063 (0:53-0-73) 00001
Objective response (%, 95% CI) 115 (24-1%, 20-2-27-9) 44 (5-2%, b-G-118) OR 313 {2-15-4-50) 00001

Complete response B{1%) 2(<1%) "

Partial resporme 109 (23%) A2{2%)

Stabde disease 246 (51%) 244 (51%)

Durable etablo disoass Lasting =73 weele 167 (35%) 130 (3g%)

Progeessive diseae 7 (15%) 147 (31%)

Unikrtwam o st svaluable 46 (10} A41(g%)
Disease controf rate (%, 95% C1) 361 (755%, 717754 288 (60-5%, 56-1-64-9)

Kudo et al. Lancet 2018



Prabability of survival (%)
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50+

304
20+

Regorafenib
(RAS/MAPK)
T - Ffegorar'cmb
g‘k‘.\?& Placebo
..\\\:\\
: Yo
bl ‘:.M_“
L "-n_‘\_‘.“
5 i ‘“le.‘_‘
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Hepatocellular carcinoma
Advanced stage (BCLC-C) — Second line

Cabozantinib
(MET)

Hazard ratio for death, 0.76 (95% Cl, 0.63-0.92)
P=0.005

Cabozantinib

Placebo

0.0

0

1 I T I 1 I I 1 I 1 I 1
9 12 15 18 21 24 27 30 33 36 39 42
Months

Ramucirumab - AFP > 400 ng/dL

100~

Overall survival (%)

(VEGFR2)

— Ramudirumah group
Placeho group
HR 0-710 {95% Cl 0.531-0-949); p=0-015%
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Bruix et al. Lancet 2017; Kudo et al. Abou-Alfa et al. NEJM 2018; Zhu et al. Lancet Oncol 2019



Hepatocellular carcinoma
Advanced stage (BCLC-C) — Regorafenib

lipophilic proximal distal

rng R g 0 Sub-group analyses

cl : O\@HLH/ cl : o o~ H/ . —

njeve ratw
F NJLN/( ] _N F NJLN O _N 95 <)
FL H H Fe

H H Age group
<B5 years —_—— NS0 065 (0-49-0-87)
sorafenib regorarenib =65 years . 258168 0.74(054-1:02)
Sex
ICs9 human sEH = 12 + 2 nM ICs0 human sEH = 0.5+ 0.1 nM Male » 5041227 0.65(052-082)
Female . G946 088 (0-48-162)
Geographical region
Asia — 2160142 065(0-46-092)
Rest of workd - /721 068 (0-52-0-90)
ECOG secore
] - WAE o61(04/-080)
- . 196142 0.8 (0.55-111)
AFP
<400 ngfmlL . 34/194 067 (050-0.90)

=400 ngfml —- 2491179 0.68 (0.50-0:92)

Summary o

5 - 362222 060(0-46-0.79)
- Ab . 1991141 080 (057-113)
Regorafenlb Extrahepatic disease
. No —_— 1BU03 097 (063-1-48)
160 mg po once daily Vi . A0 060 (0-47-077)
o 0 Macrovascular i
HCC patlents Wlth documented 3 weeks on / 1 we9k OH l:o e — 400259 067 (052-0-86)
i P i i ¥ —_— 164114 0.67(0-46-0-98)
radlologlcal PESETESEI0Nn durlng (4-week cycle) I'x:z\hop.\tir disease, or macrovascular invasion, or hth
; = No 107/68 098 (058-166)
sorafenib treatment (n=379) o . oA
Hepatitis B
No e WAE OFIOA6-095)
Stratified bv: Yes . 216135 058(0-41-0-82)
y v y Hepatitis € .
-  Geographic region (Asia vs Ho . 454295 065(051-082)
Yes —_—r 11978 079 (0:49-1-26)
ROW) Alcohol use
. : Ne — A2ET 059(046-D76)
Macrovascular invasion > Yes . E— 145/100 092 (0-61-1.38)
f T T 1
Extrahepatic disease ¢ 03 w 15 2
ECOG PS (0 VS 1) Favours regorafenib Favours placebo

AFP (<400 ng/mL vs 2400
ng/mL)

Bruix et al. Lancet 2017



Hepatocellular carcinoma

Advanced stage (BCLC-C) — Cabozantinib (MET)

CELESTIAL Study Design

Advanced HCC
Child-Pugh A
(N=760)

Cabozantinib

60 mg PO qd

Randomized double-blind design

Stratification

» Disease etiology (HBV, HCV, other)

R2:1 « Region (Asia, other)

* Presence of macrovascular
invasion and/or extrahepatic spread
of disease (yes, no)

Placebo

o PO qd

Adverse events

Table 2. Adverse Events.*

Tumor assessment
every 8 weeks
(RECIST 1.1)

Treatment until loss
of clinical benefit or
intolerable toxicity

No crossover
allowed

Event

Any adverse event
Diarrhea
Decreased appetite

Palmar—plantar

erythrodysesthesia
Fatigue
Nausea
Hypertension
Vomiting

Increase in aspartate
aminotransferase level

Asthenia
Dysphonia
Constipation
Abdominal pain
Weight loss

Increase in alanine
aminotransferase level

Mucosal inflammation
Pyrexia
Upper abdominal pain
Cough

Peripheral edema

Cabozantinib (N=467)

Any Grade

460 (99)
251 (54)
225 (48)
217 (46)

212 (45)
147 (31)
137 (29)
121 (26)
105 (22)

102 (22)
90 (19)
87 (19)
83 (18)
81 (17)
30 (17)

65 (14)
64 (14)
63 (13)
63 (13)
63 (13)

Grade 3

270 (58)
45 (10)
27 (6)
79 (17)

49 (10)
10 (2)
73 (16)
2 (<1)
51 (11)

31(7)
3
2 (<1)
7(1)
50

23 (5)

2(2)
0
3
1(<1)
4

Placebo (N=237)
Grade 4 Any Grade Grade 3 Grade 4
number of patients (percent)
46 (10) 219 (92) 80 (34) 5(3)

1(<1) 44 (19) 4(2) 0
0 43 (18) 1{<1) 0
0 12 (5) 0 0
0 70 (30) 10 (4) 0
0 42 (18) 1(2) 0

1(<1) 14 (6) 4(7) 0
0 28 (12) 6(3) 0

a(1) 27 (11) 15 (6) 1(<1)

1(<1) 18 (8) 4(2) 0
0 5(2) 0 0
0 45 (19) 0 0

1(<1) 60 (25) 10 (4) 0
0 14 (6) 0 0
0 13 (5) 5(2) 0
0 5(2) 1(<1) 0
0 24 (10) 1(<1) 0
0 31(13) 0 0
0 26 (11) 0 0
0 32 (14) 2(1) 0

Abou-Alfa et al. NEJM 2018




Hepatocellular carcinoma
Advanced stage (BCLC-C) — Ramucirumab (VEGFR2)

A
Ramucirumab  Placebo HR(9S%C)  pvalue
(n=283) (n=282) {log-rank)
Median months (5% () 92(B1-106)  76(60-93) 087(072-105) 014
G-monthsurvival, % 655 561
12-month survival. % 297 39
Ty,
]
T :m‘k_uil_
20— Ramucirumab L ™t !
Censored i = 100
10 — Placebo. TS g‘;'ﬂ . . —— Ramucirumab group
Censored ! ! —— Placebo group
> 4 6 B 10 B u 1 18 20 2 24 26 28 3 2 34 3} B HR 0-694 (95% Cl 0-571-0-842); p=0-0002
Number at ik Time since randomisation (months) 204
famodromzb 283 261 214 175 49 12 101 8 6 4 B » 2 15 1 5 4 2 1 0
Placebo 282 255 189 151 129 110 s 63 54 35 30 n 18 12 9 4 3 1 1 o
8 Ramuciromabgroup  Placebo group HR (95% 1)
n temsm 0 ewmsm £
Overall 83 n8 82 24 —— 087 (072-1.05) =
Sex F
Male ne 18 a2 19 — 088(071-1:08) E
Female 47 6 40 n —_—— 070 (0-42-116) =
Age pyears) g 404
<65 50 14 6 17 — e 092 (0.71-118) <)
=65 m 94 120 97 —— 083(062-111)
Geographical region
North and South America 2w n B — o 1 063(033-1:20)
Furope s o m o — 096 (072-128) 20
East Asia. 126 104 126 104 R m—— 084 (0-63-1-10)
Cause of lver discase:
Hepatitis B 100 80 101 B4 — 079 (0-58-1.07) | |
Hepatitis C 7 58 7 62 —_— 0-88 (0-61-126) 0 I 1 1
T T T T 1
Other 106 80 w7 ——— 095 (069130
tahepaticmettases 0 7 3 3 36 39
Yes 07 157 00 162 — 079 (0-63-0-98) . Time since randomisation (months)
No P 2 & — 122(083-179) Number at risk (number censored)
Macrevasculrinvasion Ramudirumab group  316(0) 265 (9) 186 (10) 133 (16) 91(31) 59(45) 38(52) 22(58) B(65) 2(69) 1(68) 1(69) 1(69) 0(70)
[P — ’
- o oo o050 108 Placebo group  226(0) 166 (11) 94(12) 64(13) 37(23) 26(26) 12(31) 5(33) 3(34) 1(35) 0(36) 0(36) 0(36) 0(36)
No 01 19 03 1 — 0486 (068-1.08)
BELC score
] n 5 u % 1050542
< 250 193 248 139 +— 0-86 (0-70-1-05)
ECOGPS
o 159 us 151 1ug —— 0-80 (0-61-1-04)
1 124 103 129 106 —— 102 (0-77-135)
Discontinuation of sorafenib
Progressive disease 246 188 729 189 — 0-84 (0-68-1.02)
Taxicity ¥ o a2 0x .
afetopratein (ng/ml)
<400 160 16 1m0 108 R — 109 (084-1.42)
=400 ns 99 mo 1 — 067 (©51-090)
T T T
o5 10 15 20
“« >

o, frenghte Zhu et al. Lancet Oncol 2015; Zhu et al. Lancet Oncol 2019



Outline

* Systemic therapies for HCC

* Immune-based therapies



Immunotherapy in cancer
Strategies

Immune checkpomts

Antibody therapy Immune-based approaches T cell transduced with Antigen presenting cell Tesll
Chimeric Antigen Receptor (CARs) Cosw
}‘ D nansas
4-1B8 ligand
OK4D ligand =T}
Activation

Durvalumab Liver with HCC

PD-L1/PD-1 A {:‘?

PD-L1

Nivolumab
Pembrolizumab

Vaccines

\ Peptides m Atezolizumab
@ 38, ,
%O K. Inhibitlon
Tuﬂllﬂl’ Travels and Tmmc!\mumahx Tremelimumab
or Ipilimumats o pilimumats -
imour cell ] Butyrephilin family —
B ( v
. . A Treg
CTLA4 4 )
Killer cells L
HVEM —
Sithmiw%ﬂ
y Activation

J
MJ »

DRI s H e r e AT .
AR LRI B AR A A ot LR R H AR

Greten T et al. J Hepatol 2018; Mahoney KM et al. Nat Rev Drug Disc 2015



Ipilimumab
(June 2000)
Nivolumab
First patient dosed
@ First FDA approvals
for indication
| 1 ! 1
2000 2006 2008

Immunotherapy in cancer
Regulatory timeline

® Melanoma

Ipilimumab + Nivolumab

Pembrolizumab

Atezolizumab

Durvalumab

Avelumab

2010 2012 2014

@ Melanoma @ HNC
® NSCLC ® Urothelial
@®RCC @MSI-h
®HD @HCC

® Melanoma
@ Melanoma @ Urothelial
NSCLC @ @ HNC @HD
@®MSI-h
@GE)

® Urothelial
@NSCLC

@ Bladder

® Merkel
Urothelial®

I ; |
2016 2018

Ribas et al. Science 2018



Nivolumab (n=214)

Objective response rate 18% (duration >12 months — 55%)

Hepatocellular carcinoma

Advanced stage (BCLC-C) — Immune checkpoint inhibitors

Pembrolizumab (n=104)

Objective response rate 17% (duration >9 months — 77%)

o [ B
on - > 0 A ] |
Sorafenib o > A -
untreated or & — - = g
N A _'_.
intolerant o = 2 —
2 . e}
without viral = > O i Iy A ® [
hepatitis | © +0 a Iy -
o o c
o o 2 A —+
) A 8 A -
4 £ a —x
o = 0O =
o + 0O 3 A e
Sorafenib — |:|D -é = =
orafeni o -
c o > 0 = = =
o progressor ° o a |
§ without viral »n > Y = A Con-_uplete response
g hepatiti o e 2 Iy T A Partial response
% epatitis 2] T
8 o A A [] ® Progressive disease
2 —~ 0 u A — Ongoing response
a = T T T T T 1
o LI 0 12 24 36 48 60 72
] > [m]
o 3 Time since start of treatment (weeks)
o . D‘ o 4# Death
HCV o » 0 B Last dose when patient off treatment
o B
5 e A Censored
~ ] . ® First complete response
- [ Lastdose
— e = Censored with ongoing response
o »0 O First partial response
HBV .
g fm [ Sorafenib treated
— o 1 Not previously treated with sorafenib
T T T T T T T T T T 1
0 3 9 12 15 18 21 24 27 30 33 36

Months on treatment

El-Khoueiry et al Lancet 2017; Zhu AX et al. Lancet Oncol 2018



Hepatocellular carcinoma
Advanced stage (BCLC-C) — Immune checkpoint inhibitors (Phase Il1)

Nivolumab vs sorafenib (1L) Pembrolizumab vs placebo (2L)
Nivolumab  Sorafenib HR P A
(n=371)  (n=372)  (95%CIP  value 100 4 Pembro
1007 Median OS 16.4 14.7 0.85 0.0752 90 J — Placebo
(95% CI),» months (13.9-184) (11.8-17.2) (0.72-1.02)
80
801 HR, 0.781; 95% Cl, 0.611 t0 0.998; P= 0238
- 70 A
E 60
E 607 § 7
; % 501
E 401 T
s T Them, + Nivolumab 20
O 201 »—o Sorafenib
20 A
0 1 T 1 1 1 1 T 1 1 1 1 T 1 10 T
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Mo at nisk Months T T T T T T T T T T T T T T T T
Nwolumab371 326 271 235 211 187 165 146 129 104 B3 39 17 il 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Sorafenib 372 320 274 232 196 174 155 133 115 80 a7 30 7 0 Time (months)
No. at risk:

Pembro 278 265 237 213 190 169 152 135 110 86 57 33 16 7 1 1
Placebo 135 130 112 98 B84 72 65 51 42 30 23 13 8 3 1 0

Yau T et al. ESMO 2019; Finn RS et al. JCO 2019



Overall survival (%)

Number at risk
(number censored)
SIRT

Sorafenib

Hepatocellular carcinoma
Advanced stage (BCLC-C) — TARE with Y-90

SARAH
A Overall survival
100
— SIRT
—— Sorafenib
80+
60
40
20
p=0-18
0 T T T T T T T 1
] 6 12 18 24 30 36 42 48
Time since randomisation (months)
237 (0) 143 (3) 90(5) 49(15) 30(23) 11(35) 2(39) 0(41) 0(41)

222 (0) 153(3) 92 (3) 57(15) 28(27) 14(33) 3(42) 1(44) 0(45)

Overall Survival

No. at risk:
Radioembolization
Sorafenib

0.8

o o o
o o~
1 1 1

(proportion)
o
.

0.3 +

=
SN
1 |

SIRveNIB
1.0 4. Radioembolization
. * i
09 Sorafenib
Median (95% Cl) overall survival (months) No. of events
Radioembolization 8.81(7.5t010.8) 135
Sorafenip  10.0(8.6t0 13.8) 131
Hazard ratio, 1.12 (95% CI, 0.9 to 1.4); P= .36
1 v T N T " 1 v ) N )
0 6 12 18 24 30 36
Time Since Random Assignment (months)

182 110 55 33 21 17
178 110 68 39 23 16

Chow PKH et al JCO 2018; Vilgrain V et al. Lancet Oncol 2017



Immune checkpoint inhibitors

Adverse events

Systematic review
(31,059 reports — 613 fatal (1.9%))

Hepatotoxicity

Check liver test (LT) before every immune checkpoint inhibitor (ICT) admini
+
Abnormal LT or symp ic (fever or j
Evaluating for non-hepatic munune-related adverse events: Treat the most
Colitis® severe affected organ system
Pheumonitis Rule out any other cause of hep icity (e.g. viral hepatitis, alcohol. drug
nduced liver mjury, thrombosis, liver metastasis)
Hepatitis o e hibitorinduced 1 o
1
Hypophysitis ¥ v M v
Grade 1 Grade 2 Grade 3 Grade 4
Neu rolog ic (AST/ALT=3x ALP/GGT<2 5% TB<1.5x) (AST/ALT>3-4x. ALP/GGT=2 3-3x.TB =1 5.3x) (AST/ALT/ALP/GGT=5-20x, TB=3-10x) (AST/ALT/ALP/IGGT=20x, TB=>10x)
+ * '
Adrenal Consider liver biopsy to rule out any other cause of hepatotoxicity
J v +
Myaositis Cou?iu:ne Ict Hold ICI Hold ICT Hold ICT
* ¥ v
Myocarditis LT 1-2 times/week LT every 3 days LT every 2 days LT every 1 day
t + + +
Hematologic No immmnosuppression No immunosupprassion IfLT not improve. Consider admission and start
9 J‘ start prednisone 0.3-1 myke/day [ methylprednisone 12 mg/ke/day
Nephritis l—- LT not improve I—~ LT not imw’j——« LT not improve
T +
1500 1000 500 0 25 50 LT improve to grade 1 LT improve to grade 2 Consider mycophenolate
f : 0, ¥ mofetil. azathioprine,
Number of irAEs Reported Fatality Rate, % e ertitanoimie e i,
3 UDCA and ATG.
Resume ICT Consider resume ICT or switch Infliximab is
from CTLA-4 to PD-1/FD-L1 controversial,

Wang et al JAMA Oncol 2017; Peeraphatdit et al. Hepatology 2020



Advanced HCC (BCLC-C)

Effective therapies

p
Advanced stage (BCLC C: Portal invasion and/or extrahepatic spread)
Intermediate stage (BCLC B: Multinodular) progressing upon loco-regional therapies
o
- -
Sorafenib Lenvatinib
1=t OS HR = 0.69 (vs. Placebo) 0S HR = 0.92 (vs. Sorafenib)
line Child-Pugh A-ECOG PS <2 Child-Pugh A-ECOG PS <1
*Higher benefit in HCV No invasion main portal vein
L infection and lack of EHS
]
PD | PD
\J l l J
'S (
Regorafenib Cabozantinib Ramucirumab
2n OS HR = 0.63 (vs. Placebo) OS HR = 0.76 (vs. Placebo) OS HR = 0.71 (vs. Placebo) ORR = 18% (mRECIST)
line ORR = 15% (mRECIST)
. . Child-Pugh A-ECOG PS =1
Child-Pugh A-ECOG PS =1 . Child-Pugh A-ECOG PS =1 . L

\ ) Tolerant to sorafenib (85%) Child-Pugh A-ECOG PS =1 AFP 2400 ng/ml PDLA1 Ir-;%'r:]c;tr:e;:redlctwe

Adapted from Llovet et al. J Hepatol 2019




Outline

* Systemic therapies for HCC

e Combinations



Combination therapies
Anti-angiogenics — Immune checkpoint inhibitors

Effects on immune system Immune reprogramming

Tumour

Vascular normalization

L Adaptive immunity I Innate immunity

Tumour perfusion
', and oxygenation
= Vasogenic oedema
* T Recruitment L] * Interstitial pressure &
¢ | Phagocytosis
¢ T Pro-tumour M2 PN
* T Recruitment phenotype Drug delivery
: T( ;;gfg:;ﬁn ) Immunosuppressive Immunosupportive
cytokines TME * Cancer cell shedding q TME
T cell TAM * Unfavourable * Invasiveness [N « [3vourable
- therapeutic * Metastasis e therapeutic
J- * outcome outcome
- Drug and/or radiation
* | Trafficking H* L 5 sensitivity
= | Proliferation
o Eﬁ?‘:cttigg MDsC h .| ® Immune regulatory
cTL Y cells -
l \ . Immune effector »
DC - cells
ol Quantit’f
= | Maturation
* | Antitumour function

/

¢ Cells known to produce VEGF
@ Cells known to produce ANG2

Fukumura D et al. Nat Rev Clin Oncol 2018



Hepatocellular carcinoma

Advanced stage (BCLC-C) — Immune checkpoint inhibitors

Atezolizumab

Stratification 1200 mg IV q3w

* Region (Asia, excluding *

Key eligibility Japan?/rest of world) 1"; ::;;:;n;g‘z Until loss of
+ Locally adv:anced - ECOG PS (0/1) clinical
or metastatic benefit or Survival
and/or __ * Macrovascular invasion -( R N = 501P — un- — follow-up
unresectable HCC (MVI) and/or extrahepatic 2:1 acceptable
» No prior systemic spread (EHS) toxicity
therapy (presence/absence) Sorafenib
- Baseline a-fetoprotein gy 400 mgbid
(AFP; < 400/z 400 ng/mL)
(open label)
Co-primary endpoints® Secondary endpoints includeds¢:
« OS * |IRF-assessed ORR per RECIST 1.1, HCC mRECIST
» |IRF-assessed PFS per RECIST 1.1 + Patient-reported outcomes per EORTC QLQ-C30

Finn RS et al. N Engl J Med 2020



Hepatocellular carcinoma
Advanced stage (BCLC-C) — Immune checkpoint inhibitors

Atezolizumab—bevacizumab

70+
& 604
B oo No. of Events/] Median Overall Overall
% No. of Patients Survival Survival
3 40+ Sorafenib (%) (95% Cl) at 6 Mo
30+ mo %
204 Atezolizumab- 96/336 (28.6) ME 84.8
104 Bevacizumab
. Sorafenib 65/165 (39.4)  13.2 (104-NE)  72.2
I I I | | | | |

| | | | T T T T |
0o 1 2 3 4 5 6 7 & 5 1011 1213 1415 16 17 Stratified hazard ratio for death, 0.58
Months (95% Cl, 0.42-0.79)

. P=0.001
MNo. at Risk

Atezolizurab— 336 329 320 312 302 288 275 255 222 165 118 87 64 40 20 11 3 NE

bevacizumab
Sorafenib 165 157 143 132 127 118 105 94 86 60 45 33 24 16 7 3 1 NE

Finn RS et al. N Engl J Med 2020



Hepatocellular carcinoma
Advanced stage (BCLC-C) — Immune checkpoint inhibitors

Radiological response Adverse events
Atezo + Bev Sorafenib
-
Atezo + Bev | Sorafenib Atezo + Bev larroea | I I |
{n = 130) (n = 60) (n = 128) 9) PPE | | | |
Confirmed ORR, n (%) 32 (25) 4(7) 38 (30) 5(8) ]
(95% Cl) (18, 33) (2, 16) (22, 38) (3,19) Decreased appetite | |
CR, n (%) 5(4) 0 16 (13) 0 Hypertension |
PR, n (%) 27 (21) 4(7) 22 (17) 5(8) Abdorminal pain |
Difference in ORR (95% Cl), % 18 (7. 29) 21(9, 33) _
SD, n (%) 59 (45) 25 (42) 52 (41) 24 (41) Alopecia |
PD, n (%) 29 (22) 19 (32) 28 (22) 18 (31) Asthenia |
DCR, n (%) 91 (70) 29 (48) 90 (70) 29 (49) Pyrexia
Ongoing response at data culoff, n (%) 29 (91) 3(75) 33 (87) 3 (60) ALT increasad
Proteinuria ™ All-Grade AEs m All-Grade AEs

Infusion-related reaction ™ Grade 3-4 AEs m Grade 3-4 AEs

60% 50% 40% 30% 20% 10% O  10% 20% 30% 40% 50% 60%

Finn RS et al. N Engl J Med 2020



Hepatocellular carcinoma
Combination clinical trials

Table 2. Ongoing trials of novel combinations of molecular therapies for HCC.

Trial name/ Setting Treatment Primary endpoints Study type Planned
identifier enrollment,
n

Phase IfIl trials
GO30140( Advanced HCC[first-line Bevacizumab + atezolizumab Safety, ORR, PFS Phase Ib 430 (across
NCT02715531% all cohorts)
NCT03006926 Advanced HCC/first-line L inib + pembrolizumab Dose escalation: Safety, DLTs Phase Ib (dose-escalation a7

Dose expansion: ORR, DOR and dose-expansion)
NCT03418922 Advanced HCCffirst-line Lenvatinib + nivolumab Part 1: DLTs, safety Phase Ib (part 1 and part 2) 26

Part 2: Safety
NCT03895970 Advanced hepatobiliary tumors/second-line L inib + pembrolizumab ORR, DCR, PFS Phase [Ib 50
CheckMate 040/ Advanced HCC/first- or second-line Cabozantinib + nivolumab +/ Safety, ORR Phase /1l {dose-escalation, 620 (across
NCTD1658878* ipilimumab dose-expansion) all cohorts)
COSMIC-021/ Advanced solid tumors, HCCffirst-line Cabozantinib + atezolizumab Dose escalation: MTD, Recommended dose Phase Ib (dose-escalation 1000 (across
NCT0O3170960 Dose expansion: ORR and dose-expansion) all cohorts)
CaboNivo/ Locally advanced HCC/nevadjuvant Cabozantinib + nivolumab Safety, number of patients who complete Phase Ib 15
NCT03299946 preoperative treatment and proceed Lo surgery
CAMILLA/ Advanced GI tumors, HCCfsecond-line Cabozantinib + durvalumab MTD Phase Ib 30
NCT03539822
NCT03347292 Advanced HCCfirst-ling Regorafenib + pembrolizumahb Safety, DLTs Phase Ib {dose-escalation 40

and dose-expansion
REGOMUNE/ Advanced Gl tumors, HCC[second-line Regorafenib + avelumab Part 1: Recommended phase Il dose of regorafenib ~ Phase IfIl {part 1 and part 2) 212
NCT03475953 art 2: ORR
NCTO2572687 Advanced solid tumors, HCC/second-line and  Ramucirumab + durvalumab DLTs Phase | 114
AFP =1 5x upper limit of normal

NCT02082210 Advanced solid tumors, HCCfsecond-line Ramucirumab + emibetuzumab Part A: DLTs Phase I/l 97

Part B: ORR
NCT02423343 Advanced solid tumors, HCCfsecond-line and  Galunisertib + nivolumab Phase Ib: MTD Phase Ibfll {dose escalation 75

AFP =200 ngfmL and cohort expansion)

Phase 1l trials
IMbrave150] Advanced HCCffirst-line Atezolizumab + bevacizumab vs. 0S, PFS Phase 11, randomised, open- 480
NCT03434379 sorafenib label
LEAP-002{ Advanced HCC/first-line Lenvatinib + pembrolizumab vs. PFS, 08 Phase 11, randomised, 750
NCT03713593 lenvatinib + placebo double-blinded
COSMIC-312/ Advanced HCC/first-line Cabozantinib + atezolizumab vs. PFS, 05 Phase 1l randomised, open- 740
NCTO3755791 sorafenib vs. cabozantinib label

AFP, alpha-fetoprotein; DCR, disease control rate; DLTs, dose-limiting toxicities; DOR, duration of response; GI, gastrointestinal; HCC, hepatocellular carcinoma; MTD, maximum tolerated dose; ORR, objective response rate; 0S,
overall survival; PFS, progression-free survival. "Trials include other cohorts.

Faivre S et al. J Hepatol 2020



Advanced HCC (BCLC-C)

Effective therapies

Advanced stage (BCLC C: Portal invasion and/or extrahepatic spread)
Intermediate stage (BCLC B: Multinodular) progressing upon loco-regional therapies

Atezolizumab+ bevacizumab

0S HR=0.59 (vs Sorafenib)

Child-Pugh A - ECOG PS =1
Treatment of esophageal varices required

154/ gna I
line v v

Sorafenib Lenvatinib

OS HR=0.69 (vs Placebo) | | 0OS HR=0.92 (vs Sorafenib)

Child-Pugh A - ECOG PS =2 _ B
*Higher benefit in HCV Child-Pugh A - ECOG PS =1

MNo invasion main portal vein

infection and lack of EHS

PD
v L y ¥
Regorafenib Cabozantinib Ramucirumab .
Nivolumab/

3er 0S HR=0.63 (vs Placeho) OS HR=0.76 (vs Placebo) OS HR=0.71 (vs Placebo) Pembrolizumab/
line Nivolumab+ipilinumab

Child-Pugh A - ECOG PS =1 . - Child-Pugh A - ECOG PS =1

Tolerant to sorafenib (=85%) | | ©Md-Pugh A -ECOG PS =1 AFP = 400ng/ml

Adapted from JM Llovet et al. J Hepatol 2019
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Probability of Survival

Systemic therapies in HCC
Expanding indications to early stages - Sorafenib

Sorafenib improves survival Sorafenib does not improve survival Sorafenib does not improve survival
(Advanced stage / BCLC-B) (Intermediate stage / BCLC-B) (Early stage / BCLC-0A)
A
1.00—+=- 100 Sorafenib (ne556)
N 100 Median overall survival, days (95% Cl) _1 L ol
—— TACE +sorafenib: 631.0 (473-0-879-0) L
0.75+ _ ‘\\ ----- TACE +placebo: 598.0 (500-0-697-0) 754 1
g; 757 " g L I_l._: .
0507 % 50 % 50 B! _—
Sorafenib T&‘J % L
0.25- S 25 ) -
P<0.001 Placebo P:OS? T P:026
0.00 0 : ) HR0-940 (95% €1 0-780-1-134); pe0-26 (one-sided)
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 0 25',0 5(')0 7'50 1000 11;50 15'00 1;150 2000 R I A )
Months since Randomization Time (days) Time o)

Disease stage does matter... the disease evolves over time

Bruix J et al Lancet Oncol 2015; Meyer et al. Lancet Gastro Hepatol 2018; Llovet et al. NEJM 2008



Probability of survival (%)

1.0+

0.9 4

0.8+

0.7 =

0.6 4

0.5+

0.4 4

0.3+

0.2 4

0.1+

O

Checkpoint inhibitors in HCC

CheckMate040

—@— Stable disease (n=65)

Who responds?

—@— Progressive disease (n=59)

Median OS (95% Cl),
mo = 16 (13.8-20.2)

Median OS (95% Cl),
mo = 8.9 (7.3-13.4)

12 15 18 21 24 27 30 33 36 39 42 45 48

Months

Escalation phase

(n=44)"

Expansion phase
(n=174)"

PD-L1 1%

Objective response
Complete response
Partial response
Stable disease
Progressive disease
Not determined

PD-L1 <1%%

Objective response
Complete response
Partial response
Stable disease
Progressive disease

Not determined

11 (25%)
3/11 (27%; 6-61)
1(9%)
2(18%)
0
7 (64%)
1(9%)
33(75%)
4/33 (12%; 3-28)
2(6%)
2 (6%)
19 (58%)
8 (24%)
2 (6%)

34 (20%)
9/34 (26%; 13-44)
1(3%)
8 (24%)
16 (47%)
9 (26%)
0
140 (80%)
2 (1%)
24.(17%)
62 (44%)
46 (33%)
6 (4%)

Dataare n (%); n/N (%; 95% Cl). PD-L.1=programmed death-ligand 1.

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

Table 5: PD-L1 expression on tumour cells and response

El-Khoueiry et al Lancet 2017




Hepatocellular carcinoma

Advanced stage (BCLC-C) — Immune checkpoint inhibitors (predictors of response)

Inflamed hot tumors . Noninflamed tumors o
HCC immune classes Immune class ~30% Immune intermediate Immune exclusion
class class ~30%
[ o 209 xhauste
Immune subtypes Active immune ~20% | | . B
T Ztisufhfggora?axcigocperlmlasépsl_ [ T cells, B cells, cytotoxic ]
\ s cells
PD-1 signaling

Molecular pathways
and gene signatures

Activated
[T IFNy, GZMSB, PRFF] | Activate

Signatures of TGFp
response to T-cell
immunotherapy exhaustion
Chromosomal WNT/CTNNBI mutations ]
aberrations
and mutations [ ¢Chromosomal aberrations ] [ TChromosomaI aberrations
. Immune cell infiltration Immune cell infiltration

Immunohistology T PD-1/PD-L1 positive l PD-1/PD-L1 negative

TIL structures TIL structures

Response to
immunotherapy

Responders to immune checkpoint
inhibitors

immune checkpoint

Primary resistance toj

inhibitors

CCR Transiations

AACR

Response to CPI

-
o
Immune | &
class &5
3
Q
g
o
Rest L)
es 2
R NR R NR
Pre-PD1 Pre-CTLA4
Chen et al dataset

Exhausted |
Immune o
§
b=
Rest 2
E
£
Active :E

Immune

R R NR NR
Pre-PD1  Pre-CTLA4  Pre-PD1

Chen et al dataset

Sia D et al Gastroenterology 2017; Pinyol et al. CCR 2019



Monitor tumor clonal composition

alteration C

istance alteration D

> Second-ine therapy
or = B )
S Y y -
% \ |

First-line therapy

8JUBPUNQE [BUOD  YNQI2 JO 9dUEPUNGY

Liquid biopsy (ctDNA)
Clinical applications

Tumor components released to fluids

w
£ § 1
Bl £ 5 :
AT I Y il il
||l E &5 . 2 =3
SR ERIEEE 18|73 838

Corcoran RB et al. N Engl J Med 2018



%@ Liquid biopsy

[i Y e ctDNA in early stage HCC I —
o 0.84 —
Circulating tumor DNA: 8 patients (paired tissue-blood) ‘ 58 o e samples
— Ultra-deep targeted DNA sequencing --- all exons Ultra-deep > Ef§ ol
— Capture methods: SureSelect (Agilent®) — n=58 genes ‘ NGS £ )

0 2000 4000 6000 8000 10000 12,000

Sequencing depth

Performance (Mutation detection) validation (ddPCR)

N L) ™ o] © A D
& g x F &£ s Patient 3
@ @ @ @ @ PR PDGFRB
T o U el (3 B AT AT 5 5 -
Q Q Q Q Q QU o i

| _ 21 mutations oF T
RR R ERTPom identified in tissue
I TP53

CTNNBT
—— Y

|| ___ dAkt 15021 (71%) Mutation analysis 6121 (29%)
NTRK3 Delected in plasma / serum Not detected

Mutant probe

Amplitude (x 1,000)

Wild-type probe

I
= === Plasma HCC Tissue Blank  Wild-type
ALB : (Positive contral
_— Ly —] [ . . 19121 (43%) 6/21 (29%) P53 control)
APOB High bVAF Low bVAF
' 10 [ ooy 8
| 1 BEEE ' Druggable mulations g iz g
PDGFRB  :(JAK, patient #2) g s ¥
—_— —_—— ' -2 2
+ Small HCC (2 cm) x
b1 - -B_ AXINT | (BRAF, patiant #T) _%; .
i
I BRAF ' Normal AFF (2.5 ng/mL) %6 |8
—_— — —_— —_— \ (JAKT, patient #2) E i i
MET ' 3 £
— L =
S (i L =
No mutation Mutation only Concordant Concordant Plasma HCC Tissue Blank  Wild-type
found in tissue mutation mutation (Positive control
(Low pVAF) (High pVAF) control)

* 2 mutations

Labgaa | et al. Oncogene 2018



Liquid biopsy
ctDNA in advanced stage HCC

HCC patients (n=88)

Mutational Landscape in Advanced HCC Controls
HBV
HCV
Alcohol
NASH
| B | | 10l iIf 1 H & I H BN ggll%e'
51% IIII_II NINRNN NNEMR TERT
32% i LTTTHTR T TP53
17%0 IIIIIIII ]} CTNNB1
8% [ | PTEN
6% 1 1 - i= ARID2
6%  =m 1 AXINT
6% 1 1 1 il KMT2D
6% 11 1 [ | [ ] TSCc2
5% i n - KEAP1
5% 1 1 1 ZNRF3
4% 1 1 1 MACF1
4% 1 = " ARID1A
3% I= ATM
3% 11 JAK1
3% 1 [ ] RB1
3% 1 1 RPS6KA3
3% 1 [ ] NFE2L2
1% ARID1B
1% TSC1
1% 170 USP34
1% 11 CDKN2A
Alterations HBV HCV Alcohol NASH Gender BCLC
] Pmmoier mutation yes myes myes yes M early
= Mutatiol no no no no mF intermediate
Mutatio 2) Us) advanced
W Inser lUlh’ eletion
‘lilxt:l tion/Deletion {(VUS)

Progression-free survival (%)

Predictors of response to sorafenib

C.
TKI CPI
F 100 .
. 3 \ p=02
p = 0.00088 ; 75 1
? 1
] Y
b £ 50 i
1 &= : ! ~
2 c
4 2 25 i T
[ S @ \ —T
' 1 ! 2 ' ' T
: | & ] ' 1
0 5 10 15 20 25
¢ : ° ’ ? - Months
Number at risk Menths Number at risk
18 1 3 2 0 29 7 4 3 1 0
4 0 ] 0 0 I3KMTOR=yes | 3 2 2 1 1 1
o 3 B g 12 0 5 10 15 20 25
Months Months

VAF found in ctONA (%]

=)

o

CR CR FD
| ! |
_ - Tumor burden
Systemic treatment o
KMT2D 11%
4 KMT2D 9.8% KMT2D 10% TSC2Z 1%
ZNRF3 8% (2x)
TSC2 3%
KMTZD 0.5%
ZNRF3 2% (2x)
KMT20 451 —_— KMT2D06% KMT2D 0.5%

|-KMTZD 0.8%

e TP530.6%

Detection threshold

Time
— Patient7? — Patient 8

Von Felden | et al. Oncogene 2020



Conclusions

There has been major changes in the management of HCC with systemic therapies

There are 10 drugs approved by the FDA (atezo+bev, sorafenib, lenvatinib, regorafenib,
cabozantinib, ramucirumab, nivolumab, pembrolizumab, nivo+ipi) for HCC. Still unclear

best way to sequence therapies.

Short-term future includes combination therapies and application of these therapies at

earlier stages (neoadjuvant, combination with loco-regional, etc...)
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