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Introduction: Epidemiology of HCC

D Worldwide Estimates of Incident Cases and Deaths
® Breast Lung @
2,000,000
C-:-|CI:CI.-'“I
2
™
v
E 1,500,000
T
Prostat
£ ra.a e
s
o Stomach
Z 1,000,000 Non-Hodgkin -
3 ymphoma Ratio of Estimated
= Bladder No. of Deaths
E Cervix to Incident Cases
o Thyroid ..-TEr ® Esooh
Ll i . sophagus -
500,000+ Kidney —* i 0.23
Corpus uteri @ @ Pancreas Leukemia e 0.50
Ovary: ° — Lip, oral cavity pukemia ’
Melanoma "+ L@®Brain, nervous system ® (.75
Hodgkin's I\.-r-:-mma_ﬂx @ Gallbladder Multiple myeloma
g ¥ ]’gstis 1 ! ‘J-Js-:ph-nr;r'-lx roﬁmawi—ypc-pﬂa'}'rx
Penis U3 Salivary glands
Vagina Kapl:ii“: ! : :
0L/, 500000 1,000,000 1,500,000
Mesothelioms Estimated No. of Deaths
e Bladder e Hodgkin’s lymphoma e Liver ® Esophagus ® Stomach
® Brain, nervous system e Hypopharynx e Lung ® Oropharynx ® Testis
® Breast e Kaposi's sarcoma ® Melanoma of skin @ Ovary ® Thyroid
e Cervix uteri e Kidney ® Mesothelioma ® Pancreas ® Vagina
e Colorectum ® Larynx o Multiple myeloma e Penis e Vulva
e Corpus uteri ® Leukemia ® Nasopharynx e Prostate
e Gallbladder e Lip, oral cavity ® Non-Hodgkin's Salivary glands
lymphoma

6th most common tumor (incidence)

4th most common cause of cancer-related death

Villanueva N England J Med 2019: 380



Age-Adjusted Rates

By Data Type
Liver and Intrahepatic Bile Duct, All Ages, All Races, Both Sexes
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HCC: Survival according to M-Status
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Median Overall survival: doubling from 6 (1998-2002) to 12 Months (2013-2016)

7 De Toni EN, et al. Gut 2019;0:1-9. doi:10.1136/gutjnl-2018-318193



Incidence and risk factors of HCC

90% of HCC In the context of a liver cirrhosis/chronic liver disease
AND the first cause of death in patients with liver cirrhosis

HCC

alcohol

NASH 10% RELEVANCE
Survelillance!
Difficult to treat

Llovet et al., Nat Rev Dis Primers, 2016 Apr 14;2:16018



Comorbidity and HCC




THE BCLC (Barcelona Clinic for Liver Cancer) ALGORYTHM
FOR THE TREATMENT OF HCC — AN EVIDENCE-BASED SYSTEM

HCC in cirrhotic liver
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BIOLOGY AND POTENTIAL THERAPEUTIC TARGETS OF HCC
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Sorafenib:
Mechanisms of action

Tumor cell Endothelial cell
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Adapted from Wilhelm et al, Cancer Res 2004;64



Uberlebenswahrscheinlichkeit
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Sorafenib

SHARP!

= Placebo (n=303):7,9
HR: 0,69

MEDIANES OS (Monate)
= Sorafenib (n=299): 10,7

0.0
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18

Survival advantage: 3 Months

Llovet et al., N Engl. ] Med. 2008;359:378



Sorafenib: Adverse events

Drug-related AEs

Child-Pugh A
% of n (n=1968)
Diarrhea 28.3
HFSR 31.8 64%
Fatigue 8 Dosis reduction
Rash/desquamation 12.1
Anorexia 10.6
Hypertension 10.9 44%
Alopecia 5 Discontinuation
Nausea 5.4
Pain, abdomen NOS 3.2

Pressiani T Ann Oncol. 2013;24 ; Marrero J et al. ASCO 2013 Abstract 4126



Sorafenib in the practice

O

Child-Pugh A (Child-Pugh 7-8?)

O

Initial Dosis 400 mg 1-0-1
400 mg x 1 in Child-Pugh 7-8.

J Prescribe Loperamid — Frequent BP-Controls and application
of Urea cream

O

Staging: 8-10 W

O

Discontinue
- intolerance
- radiological progression

(J Not upon AFP increase




BIOLOGY AND POTENTIAL THERAPEUTIC TARGETS OF HCC
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Table 1. Phase III trials in advanced hepatocellular carcinoma conducted in the last decade.

Not a triumphal march: 2007-2017: 1 approved substance!

Trial Arms N ORR TP PFS 0sS

Median HR Median HR Median HR

SHARP’ Sorafenib 299 23 5.5 0.58 (0.45-0.74) NR 10.7 0.69 (0.55-0.87)
Placebo 303 0.7 2.8 7.9

Asian-Pacific” Sorafenib 150 33 2.8 0.57 (0.42-0.79) NR 6.5 0.68 (0.50-0.93)
Placebo 76 1.3 1.4 4.2

SUN1170" Sunitinib 530 6.6 4.1 1.13 (0.98-1.31) 3.6 1.13 (0.99-1.30) 79 1.30 (1.13-1.50)
Sorafenib 544 6.1 3.8 3 10.2

BRISK-FL ' Brivanib 577 12.0 4.2 1.01 (0.88-1.16) NR 9.5 1.07 (0.94-1.23)
Sorafenib 578 8.8 4.1 99

LIGHT"! Linifanib 514 10.1 Sl 0.76 (0.64-0.90) 42 0.81 (0.70-0.95) 9.1 1.05 (0.90-1.22)
Sorafenib 521 6.1 4 29 9.8

SEARCH'? Sorafenib + erlotinib 362 6.6 3.2 1.14 (0.94-1.37) NR 1.11 (0.94-1.31) 9.5 0.93 (0.78-1.11)
Sorafenib 476 92 3.7 3.7 123

SARAH'™ Ya0 237 15.2 NR 4.1 1.03 (0.85-1.25) 3 1.15 (0.94-1.41)
Sorafenib 222 10.4 3.7 99

SIRveNIB'” Ya0 182 16.5 6.1 0.88 (0.7-1.1) 5.8 0.89 (0.70-1.10) 8.8 1.10 (0.90-1.40)
Sorafenib 178 1.7 5.4 5.1 10

EACH'® Folfox4 184 8.2 NR 293 0.62 (0.49-0.79) 6.4 0.80 (0.63-1.02)
Doxorubicin 187 2.7 1.77 4.97

CALGB80802'" Sorafenib + doxorubicin 173 NR NR 3.6 0.90 (0.72-1.20) 93 1.06 (0.80-1.40)
Sorafenib 173 NR 3.2 10.5

SILIUS ' Sorafenib + HAIC 103 36.3 5.3 0.65 (0.48-0.87) 4.8 0.75 (0.57-1.00) 11.8 1.01 (0.74-1.37)
Sorafenib 103 17.5 3.5 3.5 11.5

Journal of Hepatology 2019 vol. 70 | 1262-1277



... but If you persist...

2016-2018: 7 agents!



Systemic treatment of HCC

Sorafenib |




Lenvatinib beim HCC, 1. Linie

Study Schema

Global, randomized, open-label, phase 3 noninferiority study

Patients with unresectable Primary endpoint:

HCC (N = 954) Strafification Lenvatinib . OS
* No prior systemic therapy S (n = 478) Secondary endpoints:

for unresectable HCC (Asia-Pacific or 8 mg (BW < 60 kg) or « PFS
> 1. Measurable target Western) 12 mg (BW = 60 kg) e TTP
lesion per mRECIST « MVI and/or EHS: once daily « ORR

BCLC stage B or C (yes or no)
Child-Pugh A — . « Quality of life
'  PK lenvatinib

ECOG PS < 1
Adequate organ function (Oor1)

: » Body weight: exposure parameters
Tumor assessments

. \ o
Patients with 2 50% liver (= &Dkg of
Sorafenib were performed

Randomization 1:1

occupation, clear bile duct > 60 kg)
invasion, or portal vein = g

invasion at the main portal \a (n = 476) —» according to
vein were excluded 400 mg twice daily MRECIST by the
investigator

BCLC, Barcelona Clinic Liver Cancer; BW; body weight; ECOG PS, Eastern Cooperative Oncology Group Performance Status; EHS, extrahepatic spread; MVI, macroscopic portal vein invasion;
mRECIST, modified Response Evaluation Criteria In Solid Tumors; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PK, pharmacokinetic; RECIST, Response
Evaluation Criteria in Solid Tumors; TTP, time to progression.

rresenteo s ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.




Dual Inhibition of VEGF- und FGF-Signaling

LY

Sorafenib Lenvatinib VEGF FGFs FGFs FGF19
VEGFR-1 21 4,7 ‘ ‘ ‘ ‘
VEGFR-2 21 3
CiAelliE 16 2,3 VEGFR2 FGFR1
FGFR1 340 61 SORA -
FGFR2 150 27 REGO I
1 LEN

FGFR3 340 52 LEN =y _|l
FGFR4 3400 43
PDGFRa 1,6 29 Angiogenesis Survival/

\K\ Proliferation
PDGFRp 27 160 - \\_ 2
c-KIT 140 85 HCC HCC

Endothelial cell Tumor cell

RET 15 6,4

Tohyama O et al. J Thyroid Res. 2014;2014:638747.



REFLECT Study: primary endpoint reached

(1):8_ Median (month) (95% ClI)

08, Lenvatinib: 13.6 (12.1-14.9)
> 0.7 Sorafenib: 12.3 (10.4-13.9)
2 8:2_ HR (95% Cl): 0.92 (0.79-1.06)
Q
o 0.4
o 0.3

0.2

0.1

oot

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

Time (Month)

Number of patients at risk:
Lenvatinib 478 436 374 297 253 207 178 140 102 67 40 21 8 2 O
Sorafenib 476 440 348 282 230 192 156 116 83 57 33 16 8 4 O



Systemic treatment of HCC

Sorafenib | Lenvatinib |

2.-Line Therapy l




Regorafenib: second line

RESORCE trial design
Clinicaltrials.gov NCT01774344

Regorafenib
160 mg po once daily

3 weeks on / 1 week off
* HCC patients with documented (4-week cycle)
radiological progression during (n=379)
sorafenib treatment

« Stratified by:
Geographic region (Asia vs ROW)
Macrovascular invasion
Extrahepatic disease
ECOGPS (Ovs 1)

152 centers in 21 countries in North and South America, Europe, Australia, Asia

All patients received best supportive care
Treat until progression, unacceptable toxicity, or withdrawal

More
powerful
form of
Sorafenib

Bruix J, et al. WCGI 2016



Regorafenib beim HCC, mOS

Regorafenib. Placebo
n=379 n=194

Events 232 (61%) 140 (72%)
Censored 147 (39%) 54 (28%)

Median OS 10.6 months | 7.8 months
(95% Cl) (9.1, 12.1) (6.3, 8.8)

HR 0.62 (95% CI: 0.50, 0.78)
P<0.001 (2-sided)
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9 12 15 18 21 24
Months from Randomization

Number at risk

Regorafenib 379 316 224 170 122 78 54 34 21
Placebo 194 149 95 62 37 26 16 8 5




Systemic treatment of HCC

Sorafenib | Lenvatinib |

2.-Line Therapy l

Sorafenib tolerated I

Regoréfenib I




Carbozantinib, second line
TUMOR CELL BLOOD VESSEL

MET, AXL, and VEGF are
overexpressed in RCC
and HCC?**

CABOMETYX

AS SEEN IN PRECLINICAL MODELS

METASTASIS TUMOR MICROENVIRONMENT



Carbozantinib beim HCC, 2. Linie

Overall Survival

Median OS No. of
mo (95% Cl) Deaths

1.0
o + Cabozantinib (N=470) 10.2(9.1-12.0) 317
© 0.8 + Placebo (N=237) 8.0(6.89.4) 167
@)
> 0.6 Hazard ratio 0.76 (95% CI 0.63-0.92), P=0.0049*
B
© i
8 04
2
o 0.2-

0.0 1 | I

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42

No. at Risk Months
Cabozantinib 470 382 281 206 159 116 93 63 44 31 22 12 4 1 0
Placebo 237 190 117 82 57 3T 25 20 15 10 i 5 3 0 0

*Critical p-value < 0.021 for second interim analysis

resentep ar 2018 Gastrointestinal Cancers Symposium | #GI18

Slides are the property of the author. Permission required for reuse.




Systemic treatment of HCC

Sorafenib | Lenvatinib |

2.-Line Therapy l

Sorafenib tolerated I AFP > 400 I

Regoréfenib I Cabozantinib I Ramucirumab I




Evolution of systemic treatment of HCC

Sorafenib? 10.7 mOS

Sorafenib-Regorafenib (sequence)? 26 mMOS

* Not intention to treat

De Toni EN, Gut. 2019 Oct 14
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SIRT
(Selective Internal Radio-Therapy)




SIRT IN PATIENTS WITH ADVANCED HCC
THREE NEGATIVE STUDIES

SARAH SIRveNIB SORAMIC

N=380
1,04 107 Median OS (months) Events 10 M (35% 01
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Vilgrain et al., EASL 2017 Chow et al., ASCO 2017 Ricke et al., EASL 2018
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The discovery of PD-L1 and CTLA-4

;) CHERAAGEE U\ S EPA NI

THE NOBEL PRIZE

IN PHYSIOLOGY OR MEDICINE

TASUKU HONJO JAMES ALLISON

https://www.boldbusiness.com/health/immune-cancer-therapy-pioneers-nobel-prize-winners-in-science/



https://www.boldbusiness.com/health/immune-cancer-therapy-pioneers-nobel-prize-winners-in-science/

Background: CPI, pathophysiology

CHECKPOINT INHIBITOR DRUGS

“CHECKPOINT” PROTEINS BLOCK T-CELL ACTIVITY.
INHIBITOR DRUGS CAN RELEASE THE BRAKES ON T CELLS AT DIFFERENT STAGES.

DENDRITIC ° :
CEllt.:. T CELL T CELL CANCER CELL

e ""J;_ Y ="
’%‘\& L r \ LPn-l

INHIBITOR

THE CTLA-4 CHECKPOINT PROTEIN PREVENTS DENDRITIC THE PD-1 CHECKPOINT PROTEIN PREVENTS T
CELLS FROM PRIMING T CELLS TO RECOGNIZE TUMORS. CELLS FROM ATTACKING CANCER CELLS. THE
INHIBITOR DRUGS BLOCK THE CHECKPOINT. INHIBITOR DRUG ALLOWS T CELLS TO ACT.




Immuno-Oncology PD-1 and PD-L1 Inhibitor Uptake in the United States
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National Sales Perspectives, Feb 2018; IQVIA Institute, Apr 2018

Notes: Met = metastatic; rec/met = recurrent/metastatic; 1L+ = 1st line; 2L+ = 2nd line; HCC = hepatocellular carcinoma.
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Report: Global Oncology Trends 2018: Innovation, Expansion and Disruption. IQVIA Institute for Human Data Science, May 2018



K Nivolumab in Sorafenib-Naive and -Experienced Patients
With Advanced Hepatocellular Carcinoma: CheckMate 040 Study

Tod 5. rocenzi Anthoay B. E-Xhousiry” Thomas Yan,? lgnacio Melers, Bruno Sangro Masstoshi Kuto, G Heu,* Jig Trojan.” Tae-You Kim, Su-Fin Choo," Tim Meyex ™ Yoor-Koo Kang, ™ Winrie Yeu," Akl Chopre, ™ Adyh Bl Chritine deta Gz Livin Lang,* Jaclyn Meely,® Thendure H. Weling, II”

Prepicnca Cancer Cala Portnd, OF, 15k; USE Roms Camprofansive Cancar Cantor, Lot Angedas, B, USK: Uniwarsiy o Harg Kong, Hoeg Kong, i *Clinica Unvarsis i Acwera an CEERINC, Pampiore, Spuie; Cantor for Appiied Norical Aasaarch [CMA], Fampiore, Syl "Oinica Uivarsiéae £ Maama ane CIEEREHE, Famplory, Spaie; il Universky Facufy of Maicr, D, Sapen; atioa Tawon Unkarsy Fiospita, Tapal, Tawas;
"ot Unvorsity Hosptal ane Cocar Conor, Franicur!, Bermeany, ™Sorm Nafioro Lniversity Hospi, Sanml, Karsar, ™afiosa Canvar Contar, g, oyl Fres Hospia, Larrion, I “Yen Modical Caster, Unfvarsty of isen, e, Korax, “Chinass Uiskvarsity of Hasg Kong, Hog Kong, Chise;, o Fopiins Slagapnre istormerfiors Wadcal Carin, Singaporns: "2risin- Myors Goyuibh, Prinoaios, W, USA, "Liniversity of ichigan Gohoal of Modioing, A Arfot, M, LSk

* Long-term survival was observed across sorafenib-naive and -experienced cohorts (Figure 4)

Figure 4. Overall Survival With Nivolumab

N Sorafenib Naive N Sorafenib Experienced
08 09
05- 0. ESC:
% ' T Median 0S (95% Cl), mo = 15.0 (5.0-28.1)
2 o e
2 06 ? 06
ORR:
E 04 L E 04 .
E 03 E 03 0
| ESC + EXP: “| EXP: 14.3%
%17 Median 0S (95% CI), mo @ p.6-NE) %11 Median 0S (95% Cl), mo @. B.2-18.9)
IR EEEEEE = EE R R R EE EEEE N a EEE R R
Months Months
05 Rate (95% CI), % ESC + EXP 05 Rate (95% CI), % [3:H EXP
12 months 73 (61.3-813) 12 monts 58 (40.2-72.2) B0 (51.4-675)
18 months 57 (44.3-67.1) 18 months 46(29.5-617) 44 (353519

Kaplan-Meier method; closed circles denate censored patients.

Presented By Crocenzi @2017 ASCO



Baseline

3 Months after Nivo initiation

Case example: BCLC C Patient with extrahepatic mets (including brain metastasis). Nivo off Label: complete remission of tumor manifestations.
(EDT, University of Munich)



CheckMate 459 - Results

Overall Survival

100 —
12-mo rate Nivolumab | Sorafenib HR p
(n=371) (n=372) | (95% CI)P valuec
60 %
< 80 55 % Median OS 16.4 14.7 0.85 0.0752
~ . 95% Cl),2 months (13.9-18.4) (11.9-17.2) (0.72-1.02 '
= , 24-mo rate (95% CI) ( ) ( ) ( )
= 80+ : 0
> 37%
5 |
(7)) I
— I n
3 40 . ORR:
—_ 1
g) 1
. = R 14%
20 — ! !
== Njvolumab I I
== Sorafenib : :
1 |
0 | I | i I I I i I | I I I
0 3 6 9 12 15 18 21 24 27 30 33 36 39
No. at risk Months
Nivolumab 371 326 271 235 211 187 165 146 129 104 63 39 17 0
Sorafenib 372 328 274 232 196 174 155 133 115 80 47 30 7 0

The predefined threshold of statistical significance for OS with Nivolumab was not met, although Nivolumab demonstrated clinical benefit

aBased on Kaplan-Meier estimates; PStratified Cox proportional hazards model. HR is Nivolumab over Sorafenib;
¢p value from log-rank test; final OS boundary: 0.0419 for a 2-sided nominal p value. HR, hazard ratio.

41 Mod. Yau T et al. ESMO 2019, Proffered Paper Session 1 — Gastrointestinal tumours, non-colorectal, Abstract No. LBA38_PR



CheckMate 459 — Results il Nivo was approved in USA as

Subsequent Therapy second-line treatment of HCC
e B
Any subsequent therapy,2 n (%) 181 (49) 196 (53)
Systemic therapy, n (%) 140 (38) 170 (46)
Tyrosine kinase inhibitor 132 (36) 86 (23)
Chemotherapy 15 (4) 25 (7)
Investigational agent® 10 (3) 40 (112)
-0 7(2) 76 (20)
Other 2(1) 4 (1)
Local therapy, n (%) 63 (17) 61 (16)
Radiotherapy, n (%) 52 (14) 38 (10)
Surgery, n (%) 10 (3) 14 (4)

« 140 patients (38%) in the Nivolumab arm and 170 patients (46%) in the Sorafenib arm received subsequent systemic therapy
*  20% of patients in the Sorafenib arm received subsequent I-O therapy

apatient may have received more than 1 type of subsequent therapy; PIncludes indeterminate therapies received in subsequent clinical trials, including 1-O.
I-O, immuno-oncology.

42 Mod. Yau T et al. ESMO 2019, Proffered Paper Session 1 — Gastrointestinal tumours, non-colorectal, Abstract No. LBA38_PR



NEXT STEPS...

PLD-1 Inhibitors
CTLA-4 Inhibitors

Sorafenib
Regorafenib
Lenvatinib
Cabozantinib
Ramucirumab




Atezolizumab ¥ + bevacizumab vs sorafenib in

patients with unresectable hepatocellular
carcinoma:

Phase 3 results from IMbravel50
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IMbravel50 study design

Stratification
* Region (Asia, excluding
Japand/rest of world)

. ECOG PS (0/1)

Key eligibility

* Locally advanced

or metastatic

and/or -
unresectable HCC

No prior systemic
therapy

« Macrovascular invasion
(MVI) and/or extrahepatic
spread (EHS)
(presence/absence)

« Baseline a-fetoprotein
(AFP; <400/z 400 ng/mL)

Co-primary endpoints
« OS
* IRF-assessed PFS per RECIST 1.1

aJapan is included in rest of world.

Atezolizumab
1200 mg IV q3w

+

bevacizumab

15 mg/kg q3w Until loss of

clinical
benefit or
E— un-
acceptable
toxicity

Sorafenib
400 mg BID

(open-label)

Key secondary endpoints (in testing strategy)
» |RF-assessed ORR per RECIST 1.1
* IRF-assessed ORR per HCC mRECIST

b An additional 57 Chinese patients in the China extension cohort were not included in the global population/analysis.

Survival

—  follow-up



OS: co-primary endpoint

Median OS (95% CI), mo?

1004 Atezo + Bev NE
6-mo OS rate: 85% Sorafenib 13.2 (104, NE)
50- HR, 0.58 (95% CI: 0.42, 0.79)°
P = 0.0006Pc¢
S 6-mo OS rate: 72%
T 60
% mOS: NE
- S
) ‘
E 404 L"_L—o—o—
o 'mOS: 13.2 mo
20- i
0-
0 1 2 3 4 5 6 T a8 9 10 11 12 13 14 15 16 17
Months
No. at risk
Sorafenib 165 157 143 132 127 118 105 94 86 60 45 33 24 16 T 3 1 NE

Atezo +Bev 336 329 320 312 302 288 275 255 222 165 118 87 64 40 20 11 3 NE

NE, not estimable. 2 96 patients (29%) in the Atezo + Bev arm vs 65 (39%) in the sorafenib arm had an event. P HR and P value were from Cox model and log-
rank test and were stratified by geographic region (Asia vs rest of world, including Japan), AFP level (< 400 vs = 400 ng/mL) at baseline and MVI and/or EHS (yes
Vs no) per IXRS. ¢ The 2-sided P value boundary based on 161 events is 0.0033. Data cutoff, 29 Aug 2019; median survival follow-up, 8.6 mo.



Response rate and duration of response

IRF RECIST 1.1 IRF HCC mRECIST
Atezo + Bev Sorafenib Atezo + Bev Sorafenib
(m=2326) (m=159) (m=2325)% (m=158)
Confirmed ORR, n (%) 89 (27) 19 (12) 108 (33) 21 (13)
(95% ClI) (23, 33) (7, 18) (28, 39) (8, 20)
CR 18 (6) 0 33 (10) 3(2)
PR 71 (22) 19 (12) 75 (23) 18 (11)
Stratified P valueP < 0.0001 < 0.0001
SD, n (%) 151 (46) 69 (43) 127 (39) 66 (42)
PD, n (%) 64 (20) 39 (25) 66 (20) 40 (25)
DCR, n (%) 240 (74) 88 (55) 235 (72) 87 (55)
Ongoing response, n (%)° 77 (87) 13 (68) 84 (78) 13 (62)
Median DOR, months NE 6.3 NE 6.3
(95% Cl) (4.7, NE) (4.9, NE)
Event-free rate at 6 months, n (%) 88 59 82 63

a|RF HCC mRECIST-evaluable population was based on patients who presented with measurable disease at baseline per HCC mRECIST criteria.
b Stratification factors included geographic region (Asia vs rest of world, including Japan), AFP level (< 400 vs =400 ng/mL) at baseline and MVI and/or EHS
(yes vs no) per IXRS. ¢ Denominator is patients with confirmed CR/PR. Data cutoff, 29 Aug 2019; median survival follow-up, 8.6 mo.




Safety?

2 10% frequency of AEs in either arm and > 5% difference between arms

Atezo + Bev Sorafenib

Diarrhoea

PPE

Decreased appetite
Hypertension
Abdominal pain
Alopecia

Asthenia

Pyrexia

ALT increased
mn All-Grade AEs

mm Grade 3-4 AEs

mn All-Grade AEs
m Grade 3-4 AEs

Proteinuria

Infusion-related reaction

60% 50% 40% 30% 20% 10% 0 10% 20% 30% 40% 50% 60%

PPE, palmar-plantar erythrodysaesthesia.
a Safety-evaluable population.



Evolution of systemic treatment of HCC

Sorafenib? 10.7

Nivolumab (Ph3)? 16.4

Atezo/Bev (Ph3)® ... still counting
Sorafenib-Regorafenib (sequence)® 20

De Toni EN, Gut. 2019 Oct 14



Systemic treatment of HCC

Sorafenib | Lenvatinib | _ o
Mind this Is
STILL standard
- | of care In
2.-Linie Therapie l Germany
Sorafenib AFP > 400 |
vertragen |

Regoréfenib I Cabozantinib I Ramucirumab l




THE FUTURE - HCC systemic therapy - Patient suitable for immunotherapy

Median OS (95% CI), mo?

AtEZO/BeV 100] by Atezo + Bev NE
T 6-mo OS rate: 85% Sorafenib 13.2 (10.4, NE)
oo T a:x ——— HR, 0.58 (95% CI: 0.42, 0.79)°
R e P = 0.0006"<
g 6-mo OS rate: 72% | .. P
'-;‘. a0 - Lu—uw—u—u—o——»—u—-—o—u—t
2 P mOS: NE
& - 1
o q=_! 404
2nd line therapy l £ s A
204
04

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Months

No. at risk

Sorafenib I Lenvatinib IS"“’“’“‘E,e 3 2o 0 32 N 2 WS %6 22 165 M @ e 4 2 11 3 N

3rd line fherapy l

Coming soon: ~ Q3
2020 in Germany?

Tolerance of
Sorafenib AFP > 400 I

Regorafenib I Cabozantinib I Ramucirumab l




Agenda

 Introduction: HCC epidemiology and therapeutic stratification
« Evolution of systemic treatment of HCC: TKI and VEGFi

* One word about SIRT

« Checkpoint inhibitors in the treatment of advanced HCC

« The latest novelties (update ASCO 2020)

» Perspectives: Use them early?

52



ASCO 2020 ausgewahlte Abstracts

1) Efficacy, tolerability, and biologic activity of a novel regimen of
tremelimumab in combination with durvalumab for patients with advanced

HCC

2) A phase Ib study of lenvatinib plus pembrolizumab in unresectable HCC

3) Final results of a randomised, open label, perioperative Phase |l study
evaluating nivolumab alone or nivolumab + ipilimumab in patients with

resectable HCC



Treme * Durva bel aHCC

Studiendesign

4 Teil 1

Safety Run-in
Wirksamkeits-Gating-Kohorte!

T75+D (N=40)

o

\

-

Therapien
T300+D

D
T
T75+D

Durvalumab 1500 mg Q4W

Tremelimumab Monotherapie 750 mg Q4W X 7 Dosen, danach Q12W

N\

Teil 2B

Safety Run-in
Verteilt =—p
T300+D (N=10

FSI Teil 2B Oktober 2017

Tremelimumab 300 mg X 1 Dosis + Durvalumab 1500 mg Q4W

Tremelimumab 75 mg X 4 Dosen + Durvalumab 1500 mg Q4W

54 Kelley RK | Abstract 4508 | ASCO 2020

-

I —

Teil 3

T300+D (N=65)

R )

\

J

Wichtigste Meilensteine
FSI Teil 3 Februar 2018
LSI Teil 3 April 2019

Ziele und Assessments

Primarer Endpunkt: Sicherheit

Wichtigste sekundare Endpunkte
* Gesamtlberleben

* Objektive Ansprechrate

* Ansprechdauer

Andere sekundare Endpunkte
* Progressionsfreies Uberleben
e Krankheitskontrollrate

 Zeit bis zum Ansprechen

Wichtigste Assessments
* Triphasische Bildgebung Q8W
e Zirkulierende Immunzellen

e PD-L1 Status (Ventana SP263)

Kongress Update |

| ASCO 2020



Treme £ Durva bel aHCC
Patientendemographie

Zum Zeitpunkt des Data Cut-off (28.2.2020), wurden 332 Patienten in Teil 2 und 3 fir Sicherheit und Wirksamkeit evaluiert

Patienten mit Therapie, N 74 101 69 82
Medianes Alter, Jahre 66,0 64,5 62,0 61,5
Mannlich, N (%) 65 (86,7) 92 (88,5) 57 (82,6) 70 (83,3)
Ethnizitat, N (%)
Weil3 27 (36,0) 35 (33,7) 26 (37,7) 30 (35,7)
Schwarz 4 (5,3) 10 (9,6) 2 (2,9) 5 (6,0)
Asiatisch 44 (58,7) 55 (52,9) 39 (56,5) 47 (56,0)
Andere 0 4 (3,8) 2(2,9) 2(2,4)
Region, N (%)
Asien (aulRer Japan) 31 (41,3) 47 (45,2) 29 (42,0) 38 (45,2)
\IJ?esthche Welt (einschliel3lich 44 (58.7) 57 (54.8) 40 (58,0) 46 (54.8)
apan)
Vorherige Sorafenib-Therapie, N (%)
Progression 43 (57,3) 52 (50,0) 30 (43,5) 47 (56,0)
Nicht toleriert 12 (16,0) 15 (14,4) 14 (20,3) 10 (11,9)
Abgelehnt 20 (26,7) 37 (35,6) 25 (36,2) 27 (32,1)

55 Kelley RK | Abstract 4508 | ASCO 2020

Kongress Update |

| ASCO 2020



Treme * Durva bel aHCC
AES

AEs, alle Grade 73 (98,6) 95 (94,1) 67 (97,1) 80 (97,6)
TRAES, alle Grade 61 (82,4) 61 (60,4) 58 (84,1) 57 (69,5)
AEs Grad 3 oder 4 43 (58,1) 56 (55,4) 46 (66,7) 50 (61,0)
TRAEs Grad 3 oder 4 26 (35,1) 20 (19,8) 30 (43,5) 20 (24,4)
Alle AEs, die zum Tode flhrten 4 (5,4) 4 (4,0) 2 (2,9) 2 (2,4)
TRAE, die zum Tode fiuhrten? 1(1,4) 3 (3,0 0 1(1,2)
Alle SAEs (inkl. zum Tode fihrende Ereignisse) 31(41,9) 43 (42,6) 36 (52,2) 36 (43,9)
TRSAESs (inkl. zum Tode filhrende Ereignisse) 12 (16,2) 11 (10,9) 17 (24,6) 12 (14,6)
Alle AEs, die zum Abbruch der Studientherapie fuhrten 9(12,2) 12 (11,9) 13 (18,8) 11 (13,4)
TRAES, die zum Abbruch der Studientherapie fihrten 8 (10,8) 8 (7,9) 9 (13,0) 5(6,1)
TRAES, die zum Kortikosteroid-Einsatz fihrten 18 (24,3) 10 (9,9) 18 (26,1) 20 (24,4)
TRAESs Grad 3 oder 4, die zum Kortikosteroid-Einsatz flihrten 8 (10,8) 7 (6,9) 14 (20,3) 8 (9,8)

56 Kelley RK | Abstract 4508 | ASCO 2020

Kongress Update |

| ASCO 2020



Treme * Durva bel aHCC
OS

57

Anzahl Patienten

Kelley RK | Abstract 4508 | ASCO 2020

1,0

0,8

0,6

0,4

Wahrscheinlichkeit Gesamtiberleben

0,2

T300+D
D

T
T75+D

11,30

" Langstes medianes OS unter T300+D
<
\'g T3040 [ D | T | T75
i g Median OS, Monate 18,73 13,57 15,11
l-L"\ (95% KI) (10,7;27,27) | (8,74;17,64) (11,33;20,50) (8,38;14,95)
9-\_‘—\‘ Ein Ereignis nach 27 Moanten im T3004D Arm
I I I I I I I I I I I I I
0 3 6 9 12 15 18 21 24 27 30 33 36 39
Zeit* (Monate)
75 67 56 48 39 30 22 16 10 5 0 0 0 0
104 78 65 54 46 31 20 14 8 8 8 5 1 0
69 62 51 45 38 29 23 18 16 13 11 5 0 0
84 69 56 48 38 30 23 17 10 9 6 2 0 0
Kongress Update |

| ASCO 2020



Treme * Durva beli aHCC
Ansprechen (unabhangig von PD-L1- oder viralem Status)

Beste Veranderung seit Baseline

125

T300+D (ORR 24,0%)

105 —

75—

125 —

105 —

mmmm PD-L1 Status J1%

75 —
mmmm PD-L1 Status 1%

50 —

—25 —

D (ORR 10,6%)

mmmm PD-L1 Status 21%
mmm PD-L1 Status <1%

—50 —

—75 -

Beste Veranderung seit Baseline (%)

-100 -

HBV (+)

*

HCV (+)

Beste Veranderung seit Baseline

T (ORR 7,2%)

125+

105 —
mmmm PD-L1 Status 21%

s PD-L1 Status <1% 75—

50—

_25

HCV (+)

58 Kelley RK | Abstract 4508 | ASCO 2020

T75+D (ORR 9,5%)

mm PD-L1 Status 21%
mmmm PD-L1 Status <1%

50—

—75—

Beste Veranderung seit Baseline (%)

-100—-

HCV (+)

*Responder; M, PD-L1 Status fehlend

PD-L1 Status kalkuliert als Gesamtzahl von PDL1-positiven Tumorzellen und

tumorassoziierten Immunzellen pro Tumorbereich

Kongress Update | | ASCO 2020



ZUSAMMENFASSUNG

 Durva+Treme: vielversprechende Uberlebensdaten

(mOS In second-line setting: ca. 19 mo)

o Gute Tolerabilitat

* ,One-shot” hochdosiertes Tremelimumab (ahnlich wie Nivo+ hochdosiertes Ipi in der
Checkmate 040 Studie)

* - Ergebnisse der entsprechende Ph Il Studie (Himalaya):
coming soon



Evolution of systemic treatment of HCC

Sorafenib? 10.7

Nivolumab (Ph3)? 16.4

Atezo/Bev (Ph3)®

Sorafenib-Regorafenib (sequence)? 20

Soaend  DuaTeme Mz mOS-9mP

De Toni EN, Gut. 2019 Oct 14



ASCO 2020 ausgewahlte Abstracts

1) Efficacy, tolerability, and biologic activity of a novel regimen of
tremelimumab in combination with durvalumab for patients with advanced

HCC

2) A phase Ib study of lenvatinib plus pembrolizumab in unresectable HCC

3) Final results of a randomised, open label, perioperative Phase |l study
evaluating nivolumab alone or nivolumab + ipilimumab in patients with

resectable HCC



Lenva + Pembro bel uHCC
Studiendesign

Phase 1b Studie zu Lenvatinib + Pembrolizumab beim unresektablen HCC

Lenvatinib 12 oder 8 mg/Tag po (je nach Kérpergewicht) Primare Endpunkte:

+ Pembrolizumab 200 mg iv an Tag 1 (21-Tage Zyklus) * Sicherheit und Tolerabilitat (Teil 1)
* ORR und DOR (mMRECIST und

Teil 1. Teil 2 RECIST v1.1 basierend auf IIR

Evaluation der Dosis limitierenden Toxizitat (DLT) Expansion (Teil 2)

N=6 N = 98 vorherige Therapie der uHCC Ausgewahlte sekundare und

Patienten ohne Option fur andere Therapien explorative Endpunkte:

Tolerabilitat evaluiert mittels DLTs in Zyklus 1 Keine ° PFS _

Haupteinschlusskriterien * Zeit bis zur Progression

» uHCC * OS o

« BCLC-Stadium B (nicht geeignet fiir TACE) oder C * Pharmakokinetik .

« Child-Pugh Klasse A + Anti-Pembrolizumab-Antikorper

« ECOG PS 0-1

Tumorassessments nach mRECIST
» 21 messbarer Referenzherd (MRECIST) (IR und IIR) und RECIST v1.1 (IIR)

Tolerabilitat evaluiert bei Patienten ohne Option flr andere angemessene Therapien (inkl. Sorafenib)
nach 3 +3 Design

Tumorassessments mit Komplett- oder partieller Remission wurden =24 Wochen nach initialem
Ansprechen bestéatigt

62 Zhu AX et al. | Abstract 4519 | ASCO 2020 Kongress Update | | ASCO 2020



Lenva + Pembro bel uHCC
Progressionsfreies Uberleben und Gesamtiiberleben

Kaplan-Meier-Schatzungen von (A) PFS nach mRECIST und RECIST v1.1 (lIR) und (B) OS
(Wirksamkeitsanalyse-Set)

1.07 1,01

A 09 Median PFS, Monate (95% KI) B 09 Median OS, Monate 22 (20,4; NE)
. ) .
~ 08- MRECIST 9,3 (5,6:9,7) o084 (95% Ki) % zensiert
S zensiert s O
o _ 8,6 (7,1;9,7) @ 07-
w 0,7 ! 11 0,7
o RECIST V1.1 % zensiert Q
S 0,6- £ 06
o g
5 ] 5 07 i :
= ] E ]
'qE) 0,4 o 0,4
5 ]
@ 0,34 © 0,3+
< T
S 0,2+ 02-
=Y 2 0,
0,2 0,2
O T T T T T T T T T T T T T T T 1 O T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Anzahl Patienten Zeit (Monate) Anzahl Patienten Zeit (Monate)

MRECIST 100 8 73 53 30 11 9 8 7 6 4 3 1 1 0 100 94 9 81 65 37 21 20 17 17 17 9 3 2 1 1 0
RECIST 100 8 74 57 32 14 11 8 8 7 6 4 2 2 1 1 0

version 1,1

63 Zhu AX et al. | Abstract 4519 | ASCO 2020 Kongress Update | | ASCO 2020



Lenva + Pembro bel uHCC
Sicherheit und Nebenwirkungen

 Im Erstlinien-Setting lag die mittlere
Levantinib+Pembrolizumab-Exposition bei 7,9 Monaten
(0,2-31,1); 7,6 Monate fur Lenvatinib (0,2-31,1) und 7,4
Monate flr Pembrolizumab (0,03-23,5)

» Grad =3 TRAEs traten bei 67 Patienten auf (N=63
Grad 3 (63%), N=1 Grad 4 (1%) und N=3 Grad 5 (3%))

* Die TRAEs Grad 5 waren ARF/ARDS (N=1),
Leberfunktionsstérungen (N=1) und
Darmperforation (N=1), alles bereits beschriebene
potentielle TRAESs dieser Substanzklasse

 Es gab 1 TRAE Grad 4: Leukopenie/Neutropenie

ARF/ARDS: acute respiratory failure/acute respiratory distresss syndrome

64 Zhu AX et al. | Abstract 4519 | ASCO 2020

Haufigste TRAEs (bei 220% Patienten mit jeglichen TRAES)

Bluthochdruck 36 (36) 1(1) 18 (18) 17 (17)
Diarrho 35(35) 19(19) 11 (11) 5 (5)
Fatigue 30 (30) 12 (12) 14 (14) 4 (4)
Verminderter Appetit 28 (28) 12 (12) 16 (16) 0
Hypothyreose 25 (25) 11 (11) 14 (14) 0
Hand-Ful3-Syndrom 23 (23) 13 (13) 9(9) 1(1)
Vermindertes Gewicht 22 (22) 8 (8) 11 (11) 3(3)
Dysphonie 21 (21) 19 (19) 1(1) 1(1)
AST-Anstieg 20 (20) 4 (4) 5 (5) 11 (11)
Proteinurie 20 (20) 9 (9) 7 (7) 4 (4)

Therapiebedingte AEs flhrten zu Lenvatinib Therapieabbruch bei 14
Patienten (14%), zu Pembrolizumab Therapieabbruch bei 10 Patienten
(10%) und beiden Medikamenten bei 6 Patienten (6%)

Kongress Update |

| ASCO 2020



Mogliche Entwicklung der systemischen Therapie des HCC

Durva/Treme "
_ Cabo/Atezo |
Atezo/Bev | Ipi/Nivo r

Len/Pembro I

2nd line fherapy l

Sorafenib | Donafénib | Lenvétinib |

3rd line fherapy l

Tolerance of
Sorafenib AFP > 400 I

Regorafenib I Cabozantinib I Ramucirumab l

Abbildung: Najib Ben Khaled



Agenda

 Introduction: HCC epidemiology and therapeutic stratification
« Evolution of systemic treatment of HCC: TKI and VEGFi

* One word about SIRT

« Checkpoint inhibitors in the treatment of advanced HCC

* The latest novelties (update ASCO 2020)

* Perspectives: Use them early?
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ASCO 2020 ausgewahlte Abstracts

1) Efficacy, tolerability, and biologic activity of a novel regimen of
tremelimumab in combination with durvalumab for patients with advanced

HCC

2) A phase Ib study of lenvatinib plus pembrolizumab in unresectable HCC

3) Final results of a randomised, open label, perioperative Phase |l study
evaluating nivolumab alone or nivolumab + ipilimumab in patients with

resectable HCC




Studiendesign

Studie Wochen
\

Bis zu 2

0 12 14 16 18 20 22 24
Jahren

4 6 1
TTT' rt t t t 1t 1

Pre-operativ .
Nivolumab 240mg Operation

Q2W +

Post-operativ
Nivolumab 240 mg Q2W = Ipilimumab 1 mg/kg Q6W (x4 Dosen)

Ipilimumab 1 mg/kg
D1

Surveillance alle 12 Wochen bis Rezidiv

Priméarer Endpunkt: Sicherheit

68 Kaseb AO et al. | Abstract 4599 | ASCO 2020 Kongress Update | | ASCO 2020



Ergebnisse und Zusammenfassung

Ergebnisse

« 30 Patienten wurden eingeschlossen und 27 davon randomisiert (2 zogen ihr Einverstandnis zuriick, 1 war zum Zeitpunkt der
Therapie nicht verftigbar); bei 21 Patienten wurde die Resektion wie geplant durchgefiihrt, bei 6 Patienten wurde die Operation
ausgesetzt (1x wegen Frozen Abdomen nach vorheriger Operation, 2x wegen kleinem Residualherd und 3x wegen Progression;
keine Operation wurde wegen Toxizitdten abgesetzt). Baseline Charakteristika: Alter 32-83 Jahre, 75% mannlich, je 7x HCV, HBV
und keine Hepatitis

PCR, N (%) 2 3 5 (19%)

Major pCR*, N (%) 1 2 3 (11%)

Grad =23 AEs 4 2 6
Zusammenfassung

» Die Phase-2-Studie erreichte ihren primaren Endpunkt zur Sicherheit beim resektablem HCC nach praoperativer Immuntherapie:
40% pathologische Remissionsrate (24% pCR und 16% Major-Nekrose-Rate).

« Nach Validierung der Ergebnisse kdnnten diese vielversprechenden Resultate zu einem Paradigmenwechsel der perioperativen
Therapie beim operablen HCC fuhren.

*Nekrose-Effekt von 50-99%)

69 Kaseb AO et al. | Abstract 4599 | ASCO 2020 Kongress Update | | ASCO 2020



Sorafenib 10.7

Nivolumab (Ph3) 16.4

Atezo/Bev (Ph3) (in the intention to treat population) ’)
Sorafenib-Regorafenib (sequence, selected patients) 20
Sorafenib Durva/Treme (Ph1/2, mOS ~19 m)
SIRT+sorafenib post-hoc subgroup analysis 27

—19.4 >30

De Toni EN, Gut. 2019 Oct 14



HCC in cirrhotic liver

\2 \Z 7 7 ¥
Very early stage (0) Early stage (A) Intermediate stage (B) Advanced stage (C) Terminal stage (D)
Broaricstic Single <2 cm Single or 2-3 nodules <3 cm Multinodular, Portal invasion/ Not transplantable HCC
s%a 5 Preserved liver function’, Preserved liver function’, PS 0 unresectable extrahepatic spread End-stage liver function
9 PS O Preserved liver function', Preserved liver function’, PS 3-4
PS 0O PS 12-2
|
\2 R’
: 2-3 nodules
lit
Shlitany <3cm
v
Optimal surgical
candidate®
Transplant
Yes No candidate
|
Yes No
\/ 7 \/ v \ 4 \ 4  /
Treatment* Ablation Resection Transplant Ablation Chemoembolization Systemic therapy®

Advanced HCC (first line)

o Adjuvant therapies in early HCC (after resection/ablation)

a) Lenvatinib+ pembrolizumab vs lenvatinib
a) Nivolumab vs placebo

b) Pembrolizumab vs placebo

¢) Atezolizumab+pembrolizumab vs placebo
d) Durvalumab+ bevacizumab vs placebo

b) Durvalumab+tremelinumab vs sorafenib
c) Nivolumab + ipilinumab vs lenvatinib/sorafenib
d) Cabozantinib + atezolizumab vs sorafenib



Conclusion

Survival of advanced HCC has increased in recent years due to
the established schemas of TKI-based treatment sequence

A major achievement is the advent of immune checkpoint
Inhibitors used in combination (CPI+CPI, CPI+VEGFI, CPI+TKI)

Do not use SIRT (or SIRT+sorafenib in subgroups) outside of
clinical studies with clinical endpoint

Atezo/Bev is coming soon - until then. INCLUDE YOUR
PATIENTS IN CLINICAL TRIALS

Next step: use of CPI in combination with TACE, Adjuvant,
perioperative - BEFORE YOU TACE SEARCH FOR A
SUITABLE TRIAL OF TACE+CPI
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