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BCLC Staging and Treatment

Recommendation
HCC
* !
Stage 0 Stage A-C Stage D
PST 0, Child-Pugh A PST 0-2, Child-Pugh A-B PST >2, CIlid-Pugh C
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Single< 2cm. Single or 3 nodules < 3cm, PS Multinodular, PSTO  Potdl invasion, N1,M1, PST 1-2
Carcinoma in situ

. |
! !
Si"lg'e 3 nodules <3cm
Portal pressure/ bilirubin l
l_. Increased ——>  Associated diseases
1
v v
Normal No Yes
‘ ‘ & v v
Liver Transplantation
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Lovet et al. INCI 2008




Asia-Pacific Association for Study of Liver
Consensus on Treatment of HCC

]

Confined to the liver Extrahepatic metastasis
Main portal vein patent Main portal veinltumor thrombus
| |
Solitary or multifocal tumor in Child A /B Child C —
noncirrhotic liver or Child A cirrhosis |
|
' ’ Sorafenib or systemic therapy trial
Yes No
| |
| |
Resection / Solitary tumor ¢ 5cm Tumor >5cm
RFA (for ¢ 3tumors ¢ 3cm > 3 tumors
<3cm HCC) No venous invasion Invasion of hepatic / portal vein branches
| |
| | | | |
Child A Child B Child C Child A/B Chil dés C
I 7N l |
Local Transplantation TACE Supportive care
ablation

Omata et al. Hepatol Int 2010




RCTs Comparing TACE vs Best Supportive Care:
Baseline Patients Characteristics Are Different

A Vascular invasion: Barcelona: 0%; Hong Kong 27%

A 2-year OS of untreated group: Barcelona: 27%; Hong-Kong 11%

Probability of survival (%)

- Chemoembolisation
— Control

P =0.009
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Months from randomization

Llovet JM et al. Lancet 2002:359:17341 9

Probability of survival (%)

- Chemoembolisation
— Control

P =0.002
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Months from randomization

Lo CM et al. Hepatology 2002;35:1164i 71




Liver Toxicity is a Major Limitation of Conventional
TACE Regimens

NoO. OF PATIENTS WITH
EacH COMPLICATION (%)%

10 COMPLICATION
] Abdominal pain 40 (80)
0.9 » 40 (80)
1 Vomiting
g 0'8__ Temperature =38°C 38 (76)
e 0.77 Chemoembolization Death 1 (2)
B 064 (39 deaths) Ascites 5 (10)
© 0 5_' Encephalopathy 1)
E B Gastrointestinal hemorrhage 4(®)
% 0'4-. Cholecystitis 24
'8 0.3 Conservative Serum AST or ALT activity 27(54)
& 02 management =35 upper limit of normal
T (40 deaths) 3 days after treatment¥
0.1 i Increase in serum bilirubin of
0.0 — =0.9 mg/dl:
1 2 3 4 Other complications§ 9 (18)

Years

Aln a group of patients with unresectable HCC but without severe liver disease,
Lipiodol chemoembolization often caused acute liver failureo
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Treatment Morbidity and Mortality of Lipiodol-TACE

484 patients with TACE for HCC at QOMH
(1989 - 1997)
A Complications: 23%

(liver failure, liver abscess, tumor rupture,

peptic ulcer, acute cholecystitis, acute pancreatitis, etc)
A Liver failure: 15%

A Treatment-related mortality: 4.3%

Poon et al. J Surg Oncol 2000




Drug-Eluting Beads

A DC Bead is an embolic Drug-Eluting A DC Bead loaded with doxorubicin

Bead capable of loading and serves the purpose of:
releasing high doses of i Embolisation of vessels
chemotherapeutic agents in a supplying malignant
controlled manner hypervascularised tumour(s)
i Doses per ml and per treatment: I Delivery of a local, controlled,
) o _ sustained dose of doxorubicin
I Doxorubicin maximum dose of to the tumour(s)
37.5mg/ml beads _ o
(75mg per vial) A All patients eligible for TACE are

_ eligible for DC Bead
I 150mg/treatment with 4ml

A Novel N-fil technology sulphonate
modified hydrogel polymer




PRECISION II: Hong Kong
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Study Results

A 35 patients recruited (phase | i 15, phase Il i 20)

A Dose escalation study:
I Maximum dose - 150mg in a single treatment

I No dose limiting toxicity observed during dose
escalation




Patient Characteristics

Age, years 65 (49-83)
Sex, M/F 30/5
HBsSAQ +ve 30
Cirrhosis 35
Tumor number 3 (1-15)
Diameter of largest tumor, cm 7.6 (25171 22)
Sum of tumor diameters, cm 10.0 (2.57 23)
Unilobar / bilobar 17/18




Pharmacokinetics

Log ,, Doxorubicin (ng/ml)
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no lipiodol* = with lipiodol* DEB 150mg
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Time (hrs)

*Johnson et al. J. Hepatology 1991; 13:120-127
* Doxorubicin dose 60mg/m?
DEB (Doxorubicin eluting bead) dose at 150mg

200

Highest dose of
doxorubicin delivered

Significant reduction of
doxorubicin exposure
(p<0.001)

2-log reduction in
systemic doxorubicin




DC Bead Reduces Both Peak Systemic (Cmax) Serum

Doxorubicin Levels and Total Systemic Exposure (AUC) to Doxorubicin

Initial Pharmacokinetic data from Hong Kong and Barcelona trials

Peak Systemic Doxorubicin Concentration

Systemic
Doxorubicin
Cmax (ng/ml)

Total Exposure to Systemic Doxorubicin

Systemic
Doaxarubicin AUC

(ng/ml x min) ® DC Bead (Hong Kong, n = 15)
® DC Bead (Barcelona, n = 13)

m Conventional TACE (n =7)

Doxorubicin O 1000 2000 3000 4000 2000 &000 FO00

Cmax i Maximum Concentration (ng/ml) AUC T Area Under Curve (ng/ml x min)

Varela et al Chemoembolization of hepatocellular carcinoma with drug eluting beads reduces the systemic availability of doxorubicin.
A pharmacokinetic assessment Poster presented at AASLD

Varela et al Chemoembolization of hepatocellular carcinoma with drug eluting beads: Efficacy and doxorubicin pharmacokinetics.
Journal of Hepatology 2007 474-481




DC Bead vs cTACE: Favourable Pharmacokinetics

Yield Fewer Complications and Improved Patient Tolerance
-

TACE with DC Bead vs cTACE

40
B TACE with DC Bead

© W Conventional TACE 27.5%
o 30
c
O
g
= 20
=
8 _— 11.4%

10 5%

e
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Varela et al Poon et al Malagari et al Llovet et al

DC BEAD gives improved
TOLERABILITY vs conventional TACE




Laboratory Parameters
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Tumor Response (Precision Il Study)

Modified RECIST Ciriteria

A Complete response: n=2(6.7%)

A Partial response: n =19 (63.3%)
A Stable disease: n=2(6.7%)

A Progressive disease: n =7 (23.3%)

Objective response: 70%




lllustrative Case 1 Partial Response

5 tumors (1, 3.5, 3.6, 3.8, 4.2 cm)
First DEB Embolization Second DEB Embolization




Pre-treatment Second assessment CT scan




Pre-treatment Second assessment CT scan

N
kv 120 \ P \ 4
mA 440 O\ R
Noise Index: 9.8 R -
Larqge ‘W/
5.000mn/18.75 0.938:1 — — —
Tilt: 0.0
0.8s /HE 11:43:13707"
W:230 L:GO

Complete necrosis in 3 of 5 tumors




lllustrative Cases




Experience of DEB-TACE at QMH
(6/2007 1 6/2009)

A 67 patients with unresectable HCC received DEB-TACE
(median 3 cycles, 1-8)

A Complication rate 7.5%
(liver abscess n=3, liver failure n=1, tumor rupture n=1)

A No procedure-related death




Survival after TACE using Precision Beads

1004
80:
60

(N=67)

40¢

20:

0 10 20 30 40 50 60 70
Months

3-year survival 42% (vs. 26% in previous
randomized trial of Lipiodol-TACE at QMH)




DC Bead Loaded with Doxorubicin versus Conventional Lipiodol-
Based Transarterial Chemoembolization in the Treatment of
Hepatocellular Carcinoma: A Casel control Study of Asian Patients

ACompares the efficacy and safety of DC Bead TACE versus cTACE in Asian
patients with HCC.

A40 patients treated with DC Bead loaded with 50 mg of DOX or cTACE

Rrimary outcome
Tumor Response at

Eligibility criteria 1 month, mRECIST

Unresectable HCC (5[8; Bgii;ﬁ%im) ALiver Toxicity
AUni/MuItinoduIar HCC & _
AChiId-Pugh AorB AU LS Secondary outcomes
ECOG PS0-1 Safety
Exclusion criteria Tumor Response in
AEHS MV cTACE 50mg groups of patients (more
Acontraindication to 20 patients or less advanced HCC)
in both arms
TACE

Song et al. Eur. J. Gastroenterol. Hepatol. 2011




Tumor Response according with modified RECIST after
1 month of treatment with DEB TACE or cTACE

Objective Response Objective Response
In both arms iIn multinodular HCC
Tr.aa(t:n&ent e — 8 o0 Treatment response
125 - PR W CR
O sp B PR
6 O sD 75%

Count

23%

DE bead TACE Conventional TACE DE bead TACE Convenﬁclmal TACE
85% DC Bead TACE vs 30% cTACE 83% DC Bead TACE vs 25% cTACE
p=0.001 P = 0.005

Count

Objective Response
In large tumors

10 J Treatment response 83.6%
B CR
W PR

| PSP sesu%

16.3%

DE bead TACE Conventional TACE

83% DC Bead TACE vs 16% cTACE

P =0.003

At the dose of 50 mg doxorubicin, there was no difference in liver toxicities

Song et all, Eur. J. Gastroenterol. Hepatol. 2011




Era of Molecularly Targeted Therapy in HCC

Cetuximab Bevacizumab
Dovitinib © VEGF [

Ramucirumab

Linifanib: Multi-TKI PDGFR
Brivanib

Dovitinib

hatitiAAl e AR L B g Wﬂ

Sunitinib | A ?
Sorafenib
P13K @ Sunitinib

| ST | Gefitinib Sorafenib
AKT .. Ras )
Erlotinib v Vatalanib

l Raf AZD2171
/\ I I\
! Mek Sorafenib

Everolimus v
Temsirolimus Transcription Factors
L — Nucleus
XOO0NN88e800K
Survival/
®Apoptosis v Cell proliferation
Angiogenesis Metastases

1. Zhu AX. Cancer. 2008;112(2):250-259. 2.Huynh H. Biochem Pharmacol. 2010;80(5):550-556.



Molecular Targeted Therapies in HCC:
Ongoing Phase Ill Studies i 2010

Targeted Population Trial Design Comparison
Earlv-Stage Adjuvant treatment Sorafenib vs Placebo
y g after resection / ablation Retinoids vs Placebo
T Combination with DEBDOX Sorafenib
g transcatheter treatments TACE Brivanib

Sorafenib vs Brivanib
Sorafenib vs Sunitinib
Sorafenib vs ABT-869
First line treatment Sorafenib vs MAb VFGR2
Sorafenib vs Y90
Sorafenib  Doxorubicin
Sorafenib  Erlotinib

Advanced-Stage

Brivanib vs Placebo

Second line treatment _
Everolimus vs Placebo




MTOR: A Rationale Target in HCC

Overactive IGF-
and erbB sign

1R

aling
of PTEN
suppresswn

mTOR inhibition blocks
downstream tumorigenic
effects of aberrantly
activated PI3K/AKT/mTOR

v 2N
\ Y
€ survival / : Angiogenesis
Growthand # Metabolism

/proliferation

A Upregulation of mTOR in
40% to 45% of HCC1~?

A mTOR inhibition impairs
HCC growth via anti-
angiogenic effect

1Sieghart W, et al. Transplantation. 2007;83:425-432; 2Sahin F, et al. Clin Cancer Res. 2004;10:8421-8425; 3Matsui O, et al. Radiology. 1991;178(2): °rw

4Semela D, et al. J Hepatol. 2007;46:840-848; 5Guba M, et al. Nat Med. 2002;8:128-135.



Phase | Trials of Everolimus in
Advanced HCC

Eligibility Criteria

Advanced HCC CZ> BETY Classic 3 x 3 design
= Not feasible for/failed prior local therapy E everolimus determination of
(0] 1 Surgery, RFA/PEI and/or TACE maximum tolerated
= Child-Pugh Class A or B é) dose/dose limiti
IC_U ALT (SGPT) 02.5 a) 0serdose imiting

Pl atel et 4nn®. 0 x S Weekly toxicity (MTD/DLT)

Age: 20 to 75 years < :

ECOG score 02 £ SVerolimus

Daily
Eligibility Criteria everolimus
N Advanced HCC > mg Primary endpoints:
0 0-2 prior systemic regimens CAALSIDERY) A Optimal biologic dose (OBD) of
- ECOG PS 02,

everolimus (phase I)

) A PFS rate at 24 weeks (phase 1)

CLI'P score O3
Adeguate organ function

Daily
everolimus
10 mg

(6 wk/cycle)

PEI = percutaneous ethanol injection; ALT (SGPT) = alanine aminotransferase; PFS = progression-free survival; wk = week; CLIP = Cancer of the Liverf :.‘:‘, '

Program
’ g
1. Chen LT, etal. WCGI Congress; 27-28 August 2010; Hong Kong,?2 Zeh, pthleCarcer.RE pApb2l7.i[Epub ahead Gftprint]



Phase 3 Trial of Everolimus as Second-line Therapy

for Advanced HCC

AEVOLVE-1 is a phase lll trial to evaluate the safety and efficacy of everolimus in
patients with advanced HCC who experienced disease progression with sorafenib or

were intolerant to sorafenib

éa )

Eligibility Criteria
Advanced HCC
BCLC stage B or C
Child-Pugh Score 5-6 (class A)
ECOG PS 02
Disease progression with
sorafenib or intolerance to
sorafenib
Ol systemic thersas

advanced HCC prior to sorafen

\

Primary endpoint: OS

RANDOMISATION (2:1)
(n = 558)

Everolimus
7.5 mg daily
+ BSC

Placebo daily
+ BSC

Treatment
continued until
tumour
progression or
unacceptable
toxicity

Secondary endpoints: TTP, DCR (based on RECIST criteria), quality of life, time to

performance status deterioration, safety, pharmacokinetics, biomarker analysis

www.clinicaltrials.gov. NCT01035229. Accessed June 2011.




Rationale of Combining TACE with Systemic Use of
RADOO1 in HCC

A TACE leads to predictable tumor necrosis

A Tumor progression after hypoxia and chemotherapy might be
attributed to up-regulation of HIF-1 and subsequent VEGF
production.?

A RADO0O01 is a highly selective inhibitor of the serine threonine kinase
I mTOR and its downstream kinases

I Not only does it decrease cyclin D, p27 signaling, RADOO1 decreases
HIF-1a signaling, ultimately resulting in reduced growth factor (VEGF,
PDGF-b) and metabolic (GLUT 1) signa

I By inhibiting mTOR, it enhances chemosensitivity in HCC.?

HIF = hypoxia-inducible factor

1Yang ZF, Poon RT, To J, Ho DW, Fan ST. Cancer Res. 2004,64(15):5496-503.
2Tam KH, Yang ZF, Lau CK, Lam CT, Pang RW, Poon RT. Cancer Lett. 2009 Jan 18;273(2):201-9.




Everolimus Suppresses HCC Cell Proliferation

& Enhances Chemosensitivity
e e I e e I e
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o
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Tam et al. Cancer Lett 2008 ,\ y



Preclinical Model of TACE Combined with
Everolimus

- Mouse orthotopic HCC model : Luciferase-labeled HCC cells inoculated
into the liver

- Portal vein injection of cisplatin followed by hepatlc artery Ilgatlon to
mimic transartial chemoembolization

- Oral administration of RAD0OO1

- Tumor growth monitored every 3 days
by Xenogen imaging
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>
—
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Inhibition of Tumor Growth by Everolimus
combined with TACE in Orthotropic HCC Model

2.00E+08
——Con
——H
—-R+H
1.50E+08
==C+R+H
——C +H
>
£ --R
S 1.00E+08
Q
4]
3 TACE
kS
'O 5.00E+07
=3
—
0.00E+00 | ‘ —
Day6 Day10 Day 15 Day25

Con : Control

H: Hepatic artery ligation
R: RADO001 10mg/kg

C: Cisplatin  3mg/kg




Prolonged Survival by Everolimus combined
with TACE

Survival curves of different treatment groups
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H: Hepatic artery ligation
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C: Cisplatin 3mg/kg




Phase || TRACER Study: Everolimus + TACE

4

Eligibility Criteria \
Unresectable, newly
diagnosed HCC confined
to the liver
At least one lesion >2 cm
and | argest |

Everolimus
7.5 mg daily
+ TACE

Treatment
continued
until tumour
progression or
unacceptable

Placebo toxicity

80; Accrued N

BCLC stage B or C
Child-Pugh 5 - <8 (class A
or early B)

ECOG PS <2 j + TACE

RANDOMISATION (1:1)

Planned N

Primary endpoint: TTP

Secondary endpoints: ORR (RECIST), PFS, OS, safety, and incidence of metastatic
disease, portal vein invasion, and nodular recurrence

Countries: Hong Kong, Korea, Taiwan, and Thailand
Leading Site: Queen Mary Hospital, University of Hong Kong




Standardization of TACE in TRACER Study
- DEB TACE

A The use of doxorubicin-eluting beads in the trial allows
standardization of TACE among centers, eliminating variations
In drug(s) and emoblization particles

A Lower liver toxicity compared with conventional Lipiodol TACE i
more favorable for combination with targeted therapy

A Easy assessment of tumor necrosis in follow-up CT scan




Conclusions

A Phase ¥ trial and retrospective analysis studies in
Asian HCC patients showed low liver toxicity and
favorable survival outcomes using DC-bead TACE for
Intermediate HCC

A Combination with molecular targeting agents such as
Sorafenib and Everolimus may further increase the
efficacy of DC-bead TACE
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