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1. Overview of treatments for HCC




Evidence and recommendations for HCC therapies, 2011
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EASL-EORTC Guidelines 2011 (under review)




BCLC staging and treatment strategy
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Llovet et al, INCI 2008.



2. Treatment of intermediate HCC
Natural history of unresectable HCC
Treatment of intermediate HCC




BCLC Staging and treatment schedule
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Llovet JM, Burroughs A, Bruix J. Lancet, 2003



Natural history of non-surgical HCC
Study design: control arm of 2 RCT (n=102)

» Natural outcome depends on
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Intermediate-advanced HCC
External validation of BCLC: RCT seocalcitol vs placebo (n=746)

Survival BCLC B stage (n=370) Survival BCLC C stage (n=376)
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BCLC Staging and treatment schedule
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Stage 0 Stage A-C Stage D
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Llovet et al, INCI 2008.




2. Treatment of intermediate HCC
Natural history of unresectable HCC
Treatment of intermediate HCC




- Arterial embolization for HCC
Meta-analysis of six RCT (2-yr survival)

Random effects model (DerSimonian & Laird).
OR (95% CI)

Author,Journal year Patients 0.01 01 05 1 5 10 100
Lin , Gastroenterology 1988 63 9
GETCH, NEJM 1995 96 — 00—
Bruix , Hepatology 1998 80 @
Pelletier, J Hepatol 1998 73 Q-
Lo, Hepatology 2002 79
Llovet, Lancet 2002 112 @
z=-2.3
OVERALL 503 —— S
Favors treatment Favors control

Median survival : ~20 months

Llovet JM and Bruix J. Hepatology, 2003.



BCLC Staging and treatment schedule
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Evidence and recommendations for HCC therapies
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EASL-EORTC Guidelines 2011 (under review)



3. Treatment of advanced HCC




BCLC Staging and treatment schedule, 2006
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Llovet JM, et al. Lancet. 2003:362:1907-17



Molecular therapies: Sorafenib
Inhibition of STK and RTK
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Phase Ill SHARP Trial
Sorafenib vs placebo in advanced HCC

Sorafenib in Advanced Hepatocellular
Carcinoma
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Phase Ill SHARP Trial
Overall survival (Intention-to-treat)
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Llovet IJM, et al. N Engl J Med. 2008;359:378-90.



Phase |ll SHARP Trial €& rovivacymedicins
Time to Progression (Independent central review)
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Phase Ill SHARP Trial
Subgroup analysis

Median overall survival (months)

Sorafenib
Exploratory subgroup analyses [l Sorafeni
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1. Llovet et al. N Engl J Med 2008; 2. Galle et al. EASL 2008, Milan, Italy
3. Bolondi et al. ASCO-GI 2008, Orlando, FL, USA; 4. Craxi et al. ASCO 2008, Chicago, IL, USA
5. Raoul et al. ASCO 2008, Chicago, IL, USA; 6. Sherman et al. ASCO 2008, Chicago, IL, USA




Implications of Phase |l SHARP Trial
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Llovet et al, INCI 2008.



Evidence and recommendations for HCC therapies
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4. Design of RCT in HCC-SPACE:

Rationale

Target population
Liver function: Child-Pugh A class
Tumor status: BCLC B

Control arm

End-points




AASLD-JNCI guidelines in HCC

Design and Endpoints of Clinical Trials in Hepatocellular
Carcinoma

Jozsep M. Llovet, Adrian M. Di Bisceglie, Jordi Bruix, Barnett 5. Kramer, Riccardo Lencioni, Andrew X, Zhu, Morris Sherrman,

Myron Schwartz, Michael Lotze, Jayant Tabwalkar, Gregory J. Gores; for the Panel of Experts in HCC-Design Clinical Trials

J Matl Cancer Inst 2008:100:698-711

RCTs are needed to define :

1 .- Adjuvant treatment after resection/ local ablation
2 .- Combination of treatments with TACE in intermediate stages
3 .- Second line treatment of advanced HCC



AASLD-JNCI guidelines in HCC
Trial design

BCLC 0-A BCLCB BCLCC
(Early HCC) (Intermediate HCC) (Advanced HCC)

Resection, Transplantation, Chemoembolization

Standard of care Bieiinaoie e - TACE Sorafenib
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Llovet JM et al , INCI 2008




4. Design of RCT in HCC-SPACE:

Rationale

Target population
Liver function: Child-Pugh A class
Tumor status: BCLC B

Control arm

End-points




Design of clinical trials in HCC
Rationale for selection of Child A patients

Natural history and prognostic indicators of survival in cirrhosis:
A systematic review of 118 studies

~ S A e L g o v e 2 o Dol ]
Gennaro D’Amico ™, Guadalupe Garcia-Tsao™, Luigi Pagliaro

Child-Pugh A Child-Pugh B Child-Pugh €
Lyr 2yrs Lyr 2yrs | 1yr 2yrs |

Fig. 6. Box plots of one and two-year survival rates in Child-Pugh (or

ariants) class A, B and C in the studies reporting this information. The
number of studies providing the relevant information is reported in
Table 2.

D’Amico, J Hepatol 2006



New clinical staging systems in HCC

Staging system External Type of Treatment Endorsement
validation variables guidance

BCLC staging Yes Tumor status Yes JAVANSI D)

(LIovet, Sem Liv Dis 1999) Liver Function EASL

Health status JNCI

CLIP score Yes Tumor status No AHPBA

(CLIP, Hepatology 1998) Liver function

TNM-AJCC staging Yes Tumor status No AJCC

(Vauhtey, JCO 2002)

JIS score Yes Tumor status No -
(Kudo, J Gastro 2003) Liver function




BCLC Staging and treatment schedule
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Stage 0 Stage A-C Stage D
PST 0, Child-Pugh A Okuda 1-2, PST 0-2, Child-Pugh A-B Okuda 3, PST >2, Child-Pugh C
|
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| |
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i—> Increased ———> Associate? diseases
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Llovet JM, Burroughs A, Bruix J. Lancet, 2003



4. Design of RCT in HCC-SPACE:

Rationale

Target population
Liver function: Child-Pugh A class
Tumor status: BCLC B

Control arm

End-points




New embolization agents for HCC
Phase Il : Doxorubicin-eluting Beads (n=27)

RECIST-modified WHO-EASL modified

CR 0 (0%) 7 (25.9%)
PR 12 (44.4%) 11 (40.7%)

Doxorubicin Absortion Profile Doxorubicin Absortion Profile

Group B (conventional TACE) Group A (DEB)

Varela M, et al. J Hepatol. 2007;46:474-81



4. Design of RCT in HCC-SPACE:

Rationale

Target population
Liver function: Child-Pugh A class
Tumor status: BCLC B

Control arm

End-points




Design of clinical trials for advanced HCC
End-points

-Primary end-point.
1. Survival (or cancer-related death)
Unquestionable primary end-point in cancer research.
End-point tested in almost all RCTs in HCC.
Endorsed by NCI, EASL, AASLD

2. Time—to—progression (TTP)
End-point seldomly tested in HCC
Consider for cytostatic agents aimed to delay progression (Milliar. Nature 2003)
Endorsed by FDA for regular and accelerated approval.

Secondary end-points:
1. Treatment response.
2. Quality of life (validated scores).

Llovet et al, INCI 2008.



Treatment of advanced HCC
Changing the paradigm in the design of clinical trials for HCC

RECIST

End-point for phase Il studies : TTP instead of RR

Llovet JM et al , INCI 2008




Assesment of response in HCC
MRECIST

Modified RECIST (mRECIST) Assessment

for Hepatocellular Carcinoma

Riccardo Lencioni, M.D.," and Josep M. Llovet, M.D.%3

Initial reports on OR in
patients on sorafenib

Llovet JM, et al. J Natl Cancer Inst. 2008;100:698-711
Lencioni R, Llovet JIM. Semin Liver Dis 2010:30:52-60



4. SPACE and expected benefit




Molecular therapies under evaluation for HCC in Phase Il (2011)

Targeted population Phase ll/lllcomparison

Adjuvant Prevent recurrences 1. Sorafenib vs placebo
2. Retinoids vs placebo

Intermediate HCC Improve TACE 1. TACE+/- sorafenib (SPACE)

TACE +/- brivanib (Phase 3)
TACE +/- everolimus

TACE +/- thalidomide (2 Phase 3)
TACE+/- sunitinib

ol s W



AASLD-JNCI guidelines in HCC
Trial design

BCLC 0-A BCLCB BCLCC
(Early HCC) (Intermediate HCC) (Advanced HCC)

Resection, Transplantation, Chemoembolization

Standard of care Bieiinaoie e Sorafenib

| Primary teatment |
\J

{ Sorafenidb A
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In case phasa Il findinge wejle vety promising

Sorafenid

Second line

Llovet JM et al , INCI 2008




SPACE Trial
TACE + sorafenib vs TACE in intermediate HCC

Primary end-point:  Time to Progression
Centers: ~100 (America, Europe and Asia Pacific)

Selection | TACE* Sorafenib
400 mg po bid

* Intermediate HCC : :
continuous dosing

* Child Pugh’s A

Stratification:

Randomization
N=300

* Geographical region TACE+ Placebo
* AFP > 400 ng 2 tablets po bid

continuous dosing




SHARP -Subgroup analysis
Stratifying for BCLC B vs C

(95% ClI: 0.38-1.38)

Sorafenib (n=54)
Median: 14.5 mo

— Placebo (n=51)
Median: 11.4 mo

BCLC B
1.00-
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g %% 71 HrR072
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0 4
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Probability of Survival

BCLC C Sorafenib (n=245)
Median: 9.7 mo
—— Placebo (n=252)
1.00 o Median: 7.0 mo
0.75 -
050 4—— === =" Ng - " --—-—-—-——-———-
0.25 4 P=0.0016
HR 0.70
(95% CI: 0.56-0.89)
0 . . , .
0 4 8 12 16
Months

* There was a trend for OS benefit in patients with BCLC B stage disease treated with sorafenib

— However, the small sample size prevents robust analysis

Bruix et al, EASL 2009



Understanding survival outcomes in HCC patients
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Stage 0 Stage A-C Stage D
PST 0, Child-Pugh A Okuda 1-2, PST 0-2, Child-Pugh A-B Okuda 3, PST >2, Child-Pugh C
l : : ¢ l
Very early stage (0) Early stage (A) Intermediate stage ( B) Advanced stage (C) Terminal
Single< 2cm. Single or 3 nodules < 3cm, PS 0 Multinodular, PS 0 Portal invasion, N1,M1, PS 1-2 stage (D)

Carcinoma in situ

2000

Median OS > 36 mo Median OS 16 mo Median OS 6 mo (4-8mo)

Curative therapies
0S>60 mo Sorafenib: 10.7 mo

2011
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