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AASLD Criteria for HCC

Surveillance ultrasound in a cirrhotic liver
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Investigation of nodules found on screening in patients at
risk for HCC (new AASLD Criteria-2010)
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US-Bloyia pIKpou NTratikou olidiou TTou
EMPAVICETAI OE TTOPAKOAOUONON aoBevwy pE
Kippwon

o 4375 aoBeveic pe Kippwon-emiTApnon pE US

e 294 olidia<20mm (48<10mm)

o 258/294 (87,6%) Twv 0olI1diwv atrodeixOnkav HKK
o 33/48 (68,7%) Twv <10mm

 H diayvwoTikn akpifeia yia US-Biowia ATav 89,4%
ouvoAika (88,6% yia olidia <10mm)

Caturelli E et al, Gut 2004:53:1356-1362



HGDN ka1 pikpou peyédoug HKK (2-3cm) pe
KaAn olagopoTtroinon

AUOKOAN dIdyvwaon akTIVOAOYIKA, atrapaitnTn N Bioyia

I'Iemed)Gelg QMQPIBOAEC pe MIKPOU peYEBOUC Biowieg Kal
xpwon H&E

‘Epeuva yia YEVETIKA «omownwpona» n
«utroypa@éc» Tou HGDN vs mrpwipou HKK

2.TNV TTPACN, PEAAIOTIKA, XPON avoooIoTOXNUEIOC O€
Bloyieg yia avixveuon

—glypican 3 (GPC3) —sens.77%, sp.96%
— glutamine synthase
—HSP 70

— CD31, CD34, BNH9 o€ duotrAaoTika olidia
Kal HKK



HCC THERAPEUTIC STRATEGY-EASL-EORTC 2012
J. Hepatol. 56, 908-943 (2012)

HCC

!

Staga 0
PST O, Child—Pugh A

1

{

Stage A-C

PST 0-2, Child-Pugh A-B
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PST =2, Child—Pugh C

1 i r + l
Very early stage (0) Early stage (A) Intermediate stage (B) | | Advanced stags (C) Terminal stage (D}
Single <2cm single or 3 nodules =3cm Multinodular Portal invasion
Carcinoma in situ ‘ PST O PSTO N1, M1, PST 1-2
] \
single 3 nodules =3 cm
Portal pressure
and,/or bilirubin r
Increased - Associated diseases
1
[
Normal No 1 l Yes
Jf J ] L ]
. Liver transplantation . :
Rasaction (DOLT/LDLT) RE/PEI TACE sorafenib Best supportive care
Curative treatment (20-40%) Target: 20% Target: 40% Targat: 10%
Median 05 >60 months; 5-year survival: 40-70% 05:20 months 05:11 months 05: <3 months
(SD 14-45) (SD 6-14)




Levels of evidence

Therapeutic interventions in HCC according to level of

evidence and grade of recommendation
J. Hepatol. 56, 908-943 (2012)

Sorafenib ©

Chemoembolization ©

© Adjuvant therapy after resection RF (<5cm), RF and/or PEI (<2cm) ©

O LDLT Resection © OLT-Milan ©
9 Q Internal radiation
O OLT-extended
. ________ONeoadjuvant therapy In walting list
© Downstaging
%

© External and/or palliative radiotherapy

C B A C B A
2 (weak) | 1 (strong)

Grade of recommendation



* Deviations from current guidelines are
very frequent in clinical practicel



Table 1 | Milestones in HCC research reported during the past 30 years*

Citations Reference Title Thematic area Direct influence Citations
on CPG per year
Treatment
2,331 Mazzaferro et al. (1996)*2 Liver transplantation for the treatment of small HCC in patients Surgery Yes 129
with cirrhosis
1,777 Llovet et al. (2008)7 Sorafenib in advanced HCC Systemic therapy Yes 325
984 Llovet et al. (2002)%° Arterial embolization or chemoembolization vs symptomatic Locoregional Yes 84

treatment in patients with unresectable HCC: a randomized
controlled trial

831 Llovet et al. (2003)** Systematic review of randomized trials for unresectable HCC: Locoregional Yes 78
chemoembolization improves survival

791 Livraghi et al. (1999)37 Small HCC: treatment with radiofrequency ablation vs ethanol Locoregional Yes 56
injection

791 Lo et al. (2002)%2 Randomized controlled trial of transarterial lipiodol Locoregional Yes 59

chemoembolization for unresectable HCC

722 Llovet et al. (1999)%° Intentionto-treat analysis of surgical treatment for early HCC: Surgery Yes 50
resection vs transplantation

730 Curley et al. (1999)%° Radiofrequency ablation of unresectable primary and metastatic Locoregional No 49
hepatic malignancies: results in 123 patients

663 Livraghi et al. (1995)** HCC and cirrhosis in 146 patients: long-term results of Locoregional Yes 36
percutaneous ethanol injection




Radiofrequency Ablation of the Liver: Current Status
John P McGahan and Gerald D. Dodd 1112

AJRATE, January 2001

Arch Surg. 2006;141:181-0

Table 1. Included HCC Comparative Studies (13 Studies)

Source Sample Size [Comparison) Level of Evidence
Kurakohehi etal 1= 2002 30 (20 RFA, 19 REA-PEI) Il
Lencioni et al," 2003, includes Olschewski et al = 2001 102 {52 RFA, 50 PEI) Il
Shibata et al, 7 2002 T2 (36 RFA, 36 MCT) Il
Shiina et al, ¥ 2000 B0 (21 RFA, 20 PEN) Il
Livraghi et al,™ 1908, includes Livraghi etal ® 1998 BE (42 RFA, 44 PEL) 1lI-1
Gagparini et al 2 2004 34 (10 RFA, 24 REA-TACE) -2
lkeda gtal ™ 2001 119 {22 RFA, 96 PEI) -2
Catalano et al,® 2000, includes Catalano et al * 1909 102 (32 RFA, 56 multiple-zession PEI, 14 single-zession PEI, 14 LITT) -3
Catalano et al # 2004 i1 (16 RFA, 40 multiple-session PEI, 5 single-zession PEI, & LITT) 11I-3
lzumi &t &l 2001 B4 (16 RFA, 68 MCT) -3
Kouyama et al= 2000 4020 RFA, 20 MCT) 1I-3
Livraghi et al,® 2001 20 (10 RFA, 10 TACE) 1I-3
u etal ¥ 2002 145 (57 RFA, B8 surgical resection) -2

Abbreviations: HCC, hepatocellular carcinoma; LITT, laserinduced thermotherapy; MCT, microwave coagulation therapy; PEI, pereutanaous ethanal injection;
RFA, radicfrequancy ablation: TACE, tranzarterial chemoembal ization.




Percutaneous Radiofrequency Ablation for
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A Randomized Controlled Trial of Radiofrequency Ablation With
Ethanol Injection for Small Hepatocellular Carcinoma

100
Radlofreguency ablation
5o o
£ .
= Ethangl injection ",
2
=]
)
= 40
[
g ¢ = .01 by the log-rank lest
7
0 T 1
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Years after randomization
Fumber 3 nzk
Radiaineguency ablaton 118 114 108 b 13
Etrianal injEcton 114 17 = 3] o

Figure 2. Survival in the 232 eligible patients, according to the traat-
ment group. The actuarial dyear survival rate was 74% in the radio
frequancy-ablation group, whergas itwas 57% in the ethanolinjection

group.
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Fgure 4. Local tumor progression in the 232 aligible p
cording tothe treatment group. The actuarial 4-year rate of
prograssion was 1.7% in the radicfrequancy-ablation grov
it was 11% in the ethanokinjection group.

GASTROENTEROLOGY 2005:129:122-130
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Ethanel injection
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Radiofrequency ablation
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p = 0.005 by Gray's test

Overall recurrence (%)

o 1 F k] 4

Years after randomization

Fgure 3. Overall recurrence in the 232 eligible patients, according to

the treatment group. The estimated dyear rate of averall recurrence

was 0% in the radiofrequency-ablation group, whereas it was 25% in
& ethanal-injection group.

TABLE 3
Minor Complications after RFA

Prevalence (%)

TABLE 2
Major Complications after RFA
Prevalence (%)
Na. of Per Per
Complications complications  freatment  sesslon
Immediate {within 24 hrs)
Intrapertoneal hemorrhage
requiring blood transusion 4 04 k]
Heural effusion requiring drainage 4 04 14
Hepatlc infarction 2 0z (e
Fnaumothorar requiring drainage 1 0l (Y]
Hemathorax requirng dralnage 1 0l (e
Bile perltomnitis 1 0l Y]
Perlprocedual (within 20 days
Hepatle abscess requinng dralnage 7 07 0
Eroonchobillary fstula 2 0.z (e
Duodenal perforation 1 0l 048
Colonle penetration 1 0l (e
Gastric penetration 1 0l Y]
Delayed
Meoplastlc seeding 15 15 07z
Total 40 40 14

No. of Per Per

Complications complications  treatment  sesslon
Imimediate {within 24 hrs)

Self-lNrodting hernobilia 2 03 14

Skin burn fentrance polntj 3 03 (14
Perlprocedual (within 20 days

Self-limiting portal veln thrombesls 4 04 019
Delayed

FEiloma 7 a7 0.4
Tortal 17 L7 (g2




Studies describing 3-5-year survival rates of
patients with single HCC <2cm treated by
pei‘ cutaneous ab/a tion soumal of Hepatology 2012 | S75-S87

Table 2. Studies describing 3-5-year survival rates of patients with single HCC <2 cm treated by percutaneous ablation.

Author, year [Ref.] n (Child-Pugh A/B/C) Treatment 3-year survival S5S-year survival Major complications Recurrence
(%) (%) (%) (%)
Arii, 2000 [52]* 767 (767/0/0) PEI 81.4 54.2 - -
Omata, 2004 [56] 92 (NA) PEI - 74 - -
Sala, 2004 [57] 34 (34/0/0) PEIV/RFA 72 63 - -
Tateishi, 2005 [59] 87 (NA) RFA 90.8 83.8 - -
Shiina, 2005 [58] 118 (85/33/0) RFA - 74* 5.1 70 (4 yr)
(72 single <3 cm) (45 <2 cm) 86 Tre
114 (85/29/0) PEI - 57* 26 85 (4 yr)
(60 single <3 cm) (57 <2 cm) 73 B4*
Lin, 2005 [54] 62 (46/16/0) RFA 74 - 4.8 -
36 <2 cm (NA) (75 <2cm)
62 (37/25/0) PEI 51 - 0 -
37 <2 cm (NA) (67 <2 cm)
63 (38/25/0) PAI 53 - 0 -
38 <2 cm (NA) (69 <2 cm)
Choi, 2007 [53] 226 (NA) RFA 773 65.6 - -
Livraghi, 2008 [55]*** 218 (218/0/0) RFA 76 55 1.8 80 (5 yr)

100 (potentially resectable) 89 68




An overview of evidence-based management

of hepatocellular carcinoma: a meta-analysis.
Salhab M, Canelo R. J Cancer Res Ther. 2011 Oct-Dec;7(4):463-75.

 The meta-analysis comparing PEI to radiofrequency
ablation (RFA) showed RFA to be superior to PEI in
terms of overall survival at three years (odds ratio 1.698;
95% CI 1.206 - 2.391; P = 0.002).

« When adverse events were considered there was no
statistically significant difference between the RFA and
PEI groups (odds ratio 1.199; 95% CI 0.571- 2.521; P =
0.632).

 RFA should be the first-line treatment in patients
with a single small HCC tumor < 3 cm.



http://www.ncbi.nlm.nih.gov/pubmed?term=Salhab M[Author]&cauthor=true&cauthor_uid=22269411
http://www.ncbi.nlm.nih.gov/pubmed?term=Canelo R[Author]&cauthor=true&cauthor_uid=22269411
http://www.ncbi.nlm.nih.gov/pubmed/22269411

TACE




OPTIMAL SELECTION CRITERIA FOR
TRANSARTERIAL THERAPY

* Inclusion * Exclusion
— Unresectable — Vascular invasion
— >3cm or >3 lesions — Refractory Ascites
— Child Pugh A and B — Renal impairment
— Okuda I or Il — Poor PS
— Good performance — Encephalopathy
status (P5) — Extrahepatic disease

— Okuda II1



ASSESSMENT OF TUMOUR RESPONSE TO TACE

pre treatment

post treatment
AFP 1824 AFP 99

Stable disease by RECIST Complete response by EASL criteria






Meta-analysis of RCTs comparing 2-year survival with
TACE/TAE versus conservative management or
suboptimal therapies for unresectable HCC Liovet&Bruix 2003

A Randaom effects madel (DerSimonian & Laird),
QR (958% CI)
Mﬂlﬂﬂl. Pﬂ“_ﬂl'“.& i1 (R ] 05 1 2 L] ECLE]
Lin . Gastroenterology 1988 63 »
GETCH, NEJM 1995 96 | ——
i | i
Bruix . Hepatology 1998 BO ——
Palletier, J Hapatol 1998 73 --—I——
La, Hepatology 2002 74 &
Liovel, Lancat 2002 112 ——
_ z=23
=0.017

OVERALL 503 —— ’

Heterogeneity: O-7.73 P=0.14 Favars treatment Favors control

(OR, 0.53; 95% Cl, 0.32-0.89; P .017)



Sensitivity analyses comparing different transarterial techniques:
embolization (TAE), chemoembolization (TACE) and lipiodolization (TOCE)
for survival.

. AUTHOR CONTROL TREATMENT

TAE
1 LIN(TAE)

2 LIN(TAE+SF
g BRLUIK

9 LLOWET(TAE
(REM) 0733 (0,435 71 .302)
(FEM) 0.74E (0.430 /1 .296)

SubCEroup

TACE

3 PELLETER 14521 16821

6 GETCH 40545 3E0

7 PELLETER 28036 3T

10 LLOVET(TAC 25035 2140
378 Mo

0645 (0.352 11.193)
0619 (0377 F1.016)

'l

L
0870 (0380 f 2.478)
0867 (0.370 f 2.526)

144177 137A 88

4 MADDEN

S YOSHIKAWA

0.725 (0,513 / 1.025)
0705 (0,399 [ 0.993)

260336 248351

Better TREATMENT Better CONTROL

Marelli 2007




Transarterial (chemo)embolisation for unresectable

hepatocellular carcinoma oliveri RS, Wetterslev J, 6luud C.
Cochrane Database Syst Rev 2011:3:CD004787

Meta-analysis of trials with low risk of selection bias showed that TACE
or TAE versus control does not significantly increase survival (HR 0.88;
95% CI1 0.71-1.10).

Two trials with low risk of selection bias, no early stopping, and no co-
Intervention did not establish any significant effect of TACE or TAE on
overall survival (hazard ratio 1.22, 95% confidence interval 0.82—1.83;
P =0.33).

Trial sequential analysis confirmed the absence of evidence for a
beneficial effect of TACE or TAE on survival indicating the need for
future randomisation of up to 383 additional participants.

Substantial differences in criteria for assessing tumor response did not

allow quantitative analyses.



Limitations of the Oliveri's
me'fCl - ClﬂCllYSiS Forner A et al J Hepatol 2012;56:984-6

S Therefore, by including trials not
targeting the proper population and treatment
strategy, and trials including patients that do not
fit into the accepted profile for TACE, the meta-

analysis turned negative.

« stratification into different subgroups according to bias or other
criteria prevented to reach the needed strength of the data, while the
low-profile trials were still used.

« when willing to estimate the sample size that would be required for
robust assessment, it appears that Oliveri et al. have used a very
modest expectation in survival improvement: 10%.




Patients with Intermediate (BCLC B)
HCC: Proposal for a Subclassification

Bolondi et al 2012

BCLC Sub-Stage Bl B2 B3 B4
CPT score 5-6-7 5-6 7 8-9%
Beyond Milan

and within Ut-7 IN ouT ouT ANY
ECOG (Tumor

Related) PS 0 ] 0 0-1
PVT MO NO MO NO
1st option TACE TACE BSC

or
TARE

Alternative LT SOR Research trials | gt

TACE + ablation

TACE
SOR




Intermediate stage, but with

undeterminated
peripheral portal vein thrombosis
Stage Quasi-C
CPT class/score A
Beyond Milan
and within ANY
ut-7
ECOG (Tumor
Related) PS 0
PVT YES
(segmentary or
subsegmentary)
1st option SOR
Alternative TACE
T.-EFEE




Survival outcomes following TACE or

TAE Glone Meyer T et al British Journal of Cancer (2013), 1-8

| doi: 10.1038/bjc.2013.85

TACE TAE Risk ratio Risk ratio
Study or subgroup Events Total Evenis Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chang et al (1994) 14 22 9 24 13.5% 1.70(0.93, 3.11) ™
Kawai et a/ (1992) 82 148 62 141 35.1% 1.26 (1.00, 1.60) a
Liovet et al (2002) 21 40 25 a7  24.8% 0.78 (0.54, 1.12) |
Malagari et al (2010) ] 41 ] 43 5.5% 1.05 (0.37, 2.99) I
Meyer et al (this study) 21 44 21 42 21.0% 0.95 (0.62, 1.47)
Total (95% CI) 295 287 100.0% 1.09 (0.84, 1.41) *
Total events 144 123
Heterogeneity: -2 = 0.04; 7%= 7.09, df = 4 (P = 0.13); I = 44% : 1' 5 :
Test for overall effect: 2= 0.62, (P = 0.53) 0.01 0.1 1 10 100
Favours TACE Favours TAE



Treatment results:Y90 radioembolization for
HCC

B (HEpaTOLOGY 2008547:71-81.)
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Fig. 2. Kaplan-Meier survival between date of first treatment and PVT
Fig. 1. Overall Kaplan-Meier survival. location—patients with cirrhosis.
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Fig. 3. Kaplan-Meier survival between date of first treatment and PVT
location—patients without cirrhosis.




Reported evidence

* Kulik et al, Hepatology 2008;47:71-81
-108 patients with advanced HCC ,37 with imaging proving PVT

-Cumulative dose administered :139,76y (131,9 Gy in pts with
PVT)

-Liver related adverse events :jaundice 40%, ascites 18%, HE
4% in pts with cirrhosis and PVT (4%,47%,0% respectively in
pts without)

-Tumor response :WHO/EASL criteria 42,2 % /70 7%

-Median survival from the date of the first treatment for
patients without cirrhosis or PVT :813 d

-In patients with branch PVT, 304 d (Cirrhotics :261 d, non-Cir
1427 d)

-Y90 microspheres are safe and effective treatment in HCC,
even with PVT

-Glass microspheres did not result in a macroembolic effect



Selected recent reviews

Current status of hepatocellular carcinoma treatment in
Japan: transarterial chemoembolization. Matsui O. Clin
Drug Investig. 2012 Aug 8;32 Suppl 2:3-13.

Chemoembolization for hepatocellular carcinoma.
Lencioni R. Semin Oncol. 2012 Aug;39(4):503-9.

Transarterial therapies for hepatocellular carcinoma.
Tsochatzis EA, Fatourou EM, Triantos CK, Burroughs
AK. Recent Results Cancer Res. 2013:190:195-206.

Management of hepatocellular carcinoma with
transarterial chemoembolization in the era of systemic
targeted therapy. Lencioni R. Crit Rev Oncol

Hematol. 2012 Aug;83(2):216-24.
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Sorafenib Targets Tumor Cell Proliferation and

Anglogenesis
Tumor Cell Endothelial Cell or Pericyte
HGF g \\\ Paracrine  .-------_____
\ stimulation ; _PDGF-p "M VEGF

 sumuiton /o0
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| RAF
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/ Differentiation
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/! Apoptosis f Proliferation
’ Migration
Tubule formation

HGF = hepatocyte growth factor.

Avila MA, et al. Oncogene. 2006;25:3866-3884; Liu L, et al. Cancer Res. 2006;66:11851-11858;
Semela D, et al. J Hepatol. 2004;41:864-880; Wilhelm SM, et al. Cancer Res. 2004,;64:7099-7109.


Presenter
Presentation Notes
Sorafenib can target both tumor cell proliferation and angiogenesis.1,2
Inhibition of the Raf/MEK/ERK pathway can increase tumor cell apoptosis, and reduce tumor cell proliferation, survival, autocrine hepatocyte growth factor (HGF) signaling, as well as decrease the secretion of proangiogenic factors in response to intratumoral hypoxia.3,4
In addition to reducing paracrine signaling from tumor cells to the vascular endothelium via growth factor secretion, sorafenib can directly target angiogenesis by inhibiting VEGF receptors -1, -2, and -3, as well as the PDGF receptor, increasing endothelial cell/pericyte apoptosis, and downregulating the expression of genes associated with blood vessel formation.3,4



H Ayyeioyéveon oTn
MP0o00eUTIKN €€EAIEN Tou HKK

AYYEIOYEVETIKOI TTAPAYOVTEC HE
erminTwon otnv e§€AiEn Tou HKK
- VEGFs (vascular endothelial
growth factors)
- PDGFs (platelet-derived
growth factors)
- PIGF (placental growth
factor)

- TG6F-a, TGF-p (transforming
growth factors-alpha, -
beta)

- bFGF (basic fibroblast
growth factor)

- EGF (epidermal growth
factor)

- HGF (hepatocyte growth
factor)

- ANGs (angiopoietins)

- IL-4, IL-8 (interleukins-4,
-8

1.Semela D, I)Dufour J-F. J Hepatol. 2004;41:864-880. 2. Folkman J. Curr Mol Med. 2003;3:643-651.
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Angiogenesis in HCC Progression
The substantial capacity of the liver to regenerate depends on efficient angiogenesis—the development of new blood vessels. This involves activation, proliferation, and migration (recruitment) of1:
Endothelial cells that line the inner walls of vessels
Pericytes (stromal, smooth-muscle-like cells that surround capillaries)
Normal angiogenesis requires a balance between stimulatory (proangiogenic) and inhibitory (antiangiogenic) factors, sometimes referred to as the “angiogenic switch”1,2
Angiogenesis in HCC is required for a tumor to grow beyond 1 mm to 2 mm in diameter (tumor progression) and is based on the same molecular and cellular events as normal angiogenesis2
The angiogenic balance is disrupted during HCC when tumor cells, tumor-infiltrating inflammatory cells, and normal liver cells secrete a net excess of angiogenic factors, including1,2:
Vascular endothelial growth factors (VEGFs) 
Platelet-derived growth factors (PDGFs)
Placental growth factor (PlGF)
Transforming growth factors-alpha and -beta (TGF-α and -β)
Basic fibroblast growth factor (bFGF)
Epidermal growth factor (EGF)
Hepatocyte growth factor (HGF)
Angiopoietins (ANGs)
Interleukins (IL-4 and -8)


SHARP Phase Ill Trial in Advanced HCC:
Sorafenib prolongs OS by 44% and TTP by 74%

Sorafenib (n=299) = 10.7 months

HR=0.69 Placebo (n=303) = 7.9 months

(95% CI: 0.55-0.87) p<0.001

1.00

0.75

0.50

Survival probability

0.25

0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Time from randomisation (months)

Llovet JM, et al. N Engl J Med. 2008;359:378-90.

Probability
of radiologic progression
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Sorafenib (n=299) = 5.5 months
Placebo (n=303) = 2.8 months

p<0.001
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SHARP: Drug-Related AEs are Primarily Grade

1/2, Predictable, and Manageable
Incidence by Grade (%)

Sorafenib (n=297) Placebo (n=302)
Any Grgde Grade 4 Any Grade 3 Grade4
Overall incidence 80 52
(P<0.001)
Fatigue 22 3 1 16 3 <1
(P<0.001)
Rash / desquamation 16 1 0 11 0 0
Anorexia 14 <1 0 3 1 0
Alopecia 14 0 0 2 0 0
Nausea 11 <1 0 8 1 0
(P=0.03)

Pruritis 8 0 0 7 <1 0
Dry skin 8 0 0 4 0 0
Pain, abdomen NOS 8 2 0 3 1 0
Bleeding 7 1 0 4 1 <1
Voice changes 6 0 0 1 0 0
Vomiting 5 1 0 3 1 0
Hypertension 5 2 0 2 1 0
Dermatology, other 5 1 0 1 0 0
Liver dysfunction <1 <1 0 0 0 0

Llovet JM, et al. N Engl J Med. 2008;359(4):378-390.



Sorafenib Prolongs Survival in Advanced HCC Irrespective of
Patient Characteristics or Extent of Disease

Overall Prior No MvI
SHARP curative Prior ECOG ECOG MVI or and/or BCLC BCLC Alcoholic
population therapy TACE PSSO PS1-2 EHS EHS Stage B Stage C HCV cirrhosis
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Llovet JM, et al. N Engl J Med 2008;359:378-90; Galle P et al. EASL 2008; Bolondi L, et al. ASCO-GI 2008;
Craxi A, et al. ASCO 2008; Raoul J, et al. ASCO 2008; Sherman M, et al. ASCO 2008, Chicago, IL, USA,; Bruix et al. EASL 2009.




Asia-Pacific Phase Ill Trial in Advanced HCC:
Sorafenib prolongs OS by 47% and TTP by 74%

Overall Survival Time to Progression
1.00 7= T T
Sorafenib (n=150) = 6.5 months Sorafenib (n=150) = 2.8 months
— Placebo (n=76) = 4.2 months Placebo (n=76) = 1.4 months
c
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Cheng A-L, et al. Lancet Oncol. 2009;10(1):25-34.



Incidence of Drug-Related
Adverse Events in Asia-Pacific Trial

Incidence by Grade (%)

Sorafenib (n=149) Placebo (n=75)
Drug-related AEs* Any 3/4 Any 3/4
HFSR 45 11 3 0
Diarrhea 26 6 5 0
Alopecia 25 — 1 —
Fatigue 20 3 8 1
Rash/desquamation 20 1 7 0
Hypertension 19 2 1 0
Anorexia 13 0 3 0
Nausea 11 1 11 1

*Events occurring in at least 10% of patients in either arm
Incidence of AEs were comparable to those observed in the SHARP trial

Cheng A-L, et al. Lancet Oncol. 2009;10(1):25-34.
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The prevalence of treatment-emergent SAEs was similar in both treatment groups.
Drug-related SAEs were reported for 9% of patients in the sorafenib arm and 1% (1.3%) of those in the placebo arm.
Drug-related AEs reported by patients receiving sorafenib were predominantly grade 1 or 2. The most frequently reported AEs for patients treated with sorafenib were HFSR and diarrhea.


Sorafenib in Patients
with Child-Pugh B Liver Dysfunction

 Majority of sorafenib clinical data are for Child—Pugh A
patients?!

* In a phase Il study, sorafenib tolerability was similar in patients with
Child—Pugh A or B liver function?

* No dose adjustment is required in Child—Pugh B patients (EU
SmPC)1?

» Sorafenib is recommended for patients with advanced HCC and
Child—Pugh A or B status:

— National Comprehensive Cancer Network (NCCN) guidelines for
HCC 3

— Asian Pacific Association for the Study of the Liver (APASL)
consensus statement on HCC#

Until more data are available, caution is required when treating
Child—Pugh B patients with sorafenib4-°

1. sorafenib EU SmPC; 2. Abou-Alfa GK, et al. ASCO 2008, 3. NCCN Clinical Practice Guidelines in Oncology — Hepatobiliary Cancers. V.1.2009
4. Asian Pacific Association for the Study of the Liver consensus statement on HCC, February 2009, 5. Woérns MA, et al. J Clin Gastroenterol 2009 Feb 25 [Epub];
6. Zhu AX, Clark JW. Oncologist 2009;14:67-9



Testing Sorafenib in all stages of HCC

Staging of HCC (BCLC classif.)
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Sorafenib or Placebo in combination with TACE in hepatocellular carcinoma

Sorafenib and Erlotinib, a RAndomized TRial ProtoCol for the
Treatment of Patients With Hepatocellular Carcinoma




SPACE(Il): Nexavar or Placebo in
Combination with TACE for Intermediate-Stage HCC

criteria
e Unresectable HCC
e Multinodular HCC

e Child—Pugh A without
ascites or
encephalopathy

e ECOGPSO

Selected exclusion
criteria

e EHS/MVI
e Contraindication to

\ TACE /

Gelected eligibility \

J

Randomization

1:1
(N =307)

|

DC Bead (150 mg
doxorubicin) TACE
+ Nexavar

400 mg BID

DC Bead (150 mg
doxorubicin) TACE
+ placebo

Primary end-point
* Time to progression

Secondary end-points
e Overall survival
» Safety

e Time to untreatable
progression

¢ Time to vascular
invasion/EHS

* Biomarker analysis
* Patient-reported

\outcomes

~

/

* Phase Il, randomized, double-blind, placebo-controlled study of Nexavar or placebo
in combination with TACE, performed with DC Bead® TACE (DEBDOX) and
doxorubicin for intermediate-stage HCC J Clin Oncol 2012;suppl.LBA154

http://www.clinicaltrials.gov/ct2/show/NCT00855218?term=NCT00855218&rank=1



TACE with or without systemic
therapy? JF Dufour (Edit) J Hepatol 2012;56:1224

« ECOG E1208 phase Il (NCT01004978)
« TACE 2 phase lll (NCT01324076)

* Brivanib (NCT00908752)

e Everolimus (NCT01009801)

« SPACE (1),n=307 HR 0.797

e Median TTP 169 vs 166 days ( clin oncol

2012;suppl.LBA154)




HCC.: sorafenib/erlotinib combination therapy
Phase Il study (SEARCH)

* International (Europe, Americas, Asia—Pacific, Japan),
Phase lll, double-blind, placebo-controlled trial

SEARC

Sorafenib and Erlotinib, a RAndomized TRial ProtoCol for the

Ellg ibil Ity criteria Treatment of Patients With Hepatocellular Carcinoma
«Advanced or :
metastatic HCC o Sorafenib 400 mg BID
*Child—Pugh A N + erlotinib 150 mg OD
*ECOG PS 0/1 >

8
Stratification = _
ECOG PS < Sorafenib 400 mg BID
«Geographical region - + placebo
*MVI/EHS

e n=730

* Primary endpoint: OS
e Secondary endpoints: TTP, DCR, PRO, safety, biomarkers

www.clinicaltrials.gov. NCT00901901



HCC: STORM is addressing unmet need for adjuvant

therapy in HCC

» [nternational (Europe, Americas, Asia—Pacific, Japan), Phase Ill, double-

blind, randomized, placebo-controlled adjuvant trial

Eligibility criteria
*Child—Pugh score 5-7
eIntermediate or high
risk of recurrence

Prior treatment
*Resection
*RFA

*PEI|

Stratification
*Prior curative treatment
*Geographic region

RANDOMIZE 1:1

n=1115
* Primary endpoint: recurrence-free survival

¢ Secondary endpoints: time to recurrence, OS, QolL,
biomarkers

www.clinicaltrials.gov. NCT00692770

S

STORM

A STUDY OF SORAFENIB AS ADJUVANT TREATMENT IN THE
PREVENTION OF RECURRENCE OF HEPATOCELLULAR CARCINOMA

Sorafenib
400 mg BID

Placebo




Study Design

Unresectable Advanced
or Metastatic HCC
Child Pugh A status
ECOG PS: Oor 1
Stratification:

ECOG PS

‘MVI/EHS

-Geography

Smoking Status

Primary Endpoint
Overall Survival (OS)



Study Design

“Ad - .| Sorafenib 400 bid +
vance > o
Erlotinib 150 mg qd Primary Endpoint:
HCC 1:1 OS (33% increase)
Child-Pugh A » Secondary:
_ | Sorafenib 400 bid + Safety, TTP, DCR,
(n=700) “| Placebo 150 mg qd HRQoL, EQ-5D
Stratification:
« ECOGPS
« Geograph. Region
« Extrahepatic spread

Smoking

curative
intent/
adjuvant

Overview of
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Overview of safety events
(Safety population N=417)

Treatment Emergent AEs 397 (95.2%)
Treatment Emergent SAEs 170 (40.8%)
AEs leading to withdrawal 101 (24.2%)
AEs leading to dose reduction 136 (32.6%)




Incidence of Treatment Emergent AEs (all
grades) for 2 10% subjects by Event (1 of 2)
(Safety population N=417)

Gastrointestinal
Diarrhea 56.6%
Anorexia 33.8%
Nausea 19.9%
Mucositis 16.1%
Vomiting 16.1%
Constipation 12.2%
Ascites 10.3%
Constitutional
Fatigue 42.0%
Weight loss 18.0%
Fever 16.5%
Dermatology/Skin
Rash/Desquamation 39.1%
Hand-Foot skin reaction 37.9%
Alopecia 14.9%




Incidence of Treatment Emergent AEs (all grades) for 2
10% subjects by Event (2 of 2) (Safety analysis set N=417)

Pain

Pain, abdomen NOS 23.5%
Cardiac general

Hypertension 17.3%
Metabolic/Laboratory

AST 16.8%

Bilirubin/Hyperbilirubinemia |14.6%

ALT 10.1%
Lymphatics

Edema, Limb 12.2%
Blood/bone marrow

Hemoglobin 11.0%
Pulmonary/upper respiratory

Cough 10.1%




Incidence of Treatment Emergent AEs leading to
Withdrawal by Event * (Safety population N=417)

Total |Grade 1|Grade 2|Grade 3|Grade 4| Grade 5
Any event 242% | 1.2% 2.6% | 13.4% | 3.4% 3.6%
Liver dysfunction 3.1% 0.5% 0.2% | 1.0% 1.4%
Diarrhea 24% | 0.5% 1.7% | 0.2%
Fatigue 2.4% 2.2% | 0.2%
HFSR 2.2% | 0.2% 0.7% 1.2%

included in this table

* Only events with incidence = 2.0% are




Incidence of Treatment Emergent SAEsS reported by
Event * (Safety population N=417)

Total |Grade 1 |Grade 2 |Grade 3 |Grade 4 |Grade 5

Any event 40.8% | 0.7% 4.6% 19.9% 4.6% 10.8%

Liver dysfunction 6.2% 0.2% 1.9% 0.7% 3.4%

Fever 3.4% 1.4% 1.7% 0.2%

Diarrhea 2.4% 0.2% 1.7% 0.5%

Death, disease progression | 2.4% 2.4%

Pain, abdomen NOS 2.2% 0.2% 1.9%

Constitutional- others 2.2% 0.2% 1.0% 0.2% 0.7%

Hemoglobin 2.2% 0.2% 0.7% 0.5% 0.7%

* Only events with incidence = 2.0%
are included in this table




Incidence of Treatment Emergent AEs leading to
dose reduction by Event *(Safety population N=417)

Total | Gradel| Grade2 | Grade 3 | Grade 4 | Grade 5
Any event 32.6% | 1.2% 2.6% 27.6% 1.2%
HFSR 9.6% 0.5% 0.7% 8.4%
Diarrhea 5.0% 0.5% 1.2% 3.4%
Rash/desquamation 3.1% 0.5% 0.5% 2.2%
Fatigue 2.9% 0.7% 0.2% 1.9%

* Only events with incidence = 2.0%

are included in this table




Phase 3 trials testing molecular

Ther'aples in HCC

Author Journal Year Therapeutic Drug (targets) Primary os* PFS* TTP*
line endpoint (mo) (mo) (mo)
Llovet EASL- 2012 Second 263 Bribanib (OR 9.4 4.2
2012 (VEGFR, FGFR)
132 | Placebo 8.2 2.7
Cheng ASCO- 2011 First 529 Sunitinib (CKIT, (O] 8.1 3.6 4.1
2011 VEGFR, PDGFR
544 Sorafenib 10 2.9 4
(BRAF,
VEGFR, PDGFR)
Cheng Lancet 2009 First 150 Sorafenib 6.5 2.8
Oncol (BRAF,
76 VEGFR, PDGFR) 4.2 1.4
Placebo
Llovet N Engl J 2008 First 299 Sorafenib OS/TSP* 10.7 5.5
Med (BRAF,
303 VEGFR, PDGFR) 7.9 28

Arai

ASCO-
2010

2010

Placebo

Randomized Phase 2 trials

First

50

21

TSU-68 (VEGFR,
PDGFR, FGFR)

Placebo

PFS

5.2




Phase 2 trials testing molecular therapies in F

cC

Author Journal Year Therapeutic n Drug (targets) Primary OS* PFS* TTP*
line endpoint (mo) (mo) (mo)
Finn Clin 2012 Second 48 Bribanib
Cancer (VEGFR, FGFR)
Res
Kaseb Oncology | 2012 First 59 Erlotinib (EGFR) | PF-16* 13.7 7.2
+ Bevacizumab
(VEGF)
Yau Invest 2012 Second 10 Erlotinib (EGFR) | CB* 4.3 15 1.8
New + Bevacizumab
Drugs (VEGF)
Park Clin 2011 First 55 Bribanib PF-24 8.9 2.7 2.8
Cancer (VEGFR, FGFR)
Res
Zhu Cancer 2011 First 28 Everolimus PF-24 8.4 3.8 3.9
(MTOR)
Alberts Am J Clin | 2011 First 28 Cediranib 6-month 5.8 2.8
Oncol (VEGFR) survival
O’Neil J Clin 2011 First 17 Selumetininb RR 4.2 1.4 1.4
Oncol (MEK1/2)
Toh ASCO- 2010 First 44 Linifanib PF-16 9.7 3.7
2010 (VEGFR,
PDGFR)




Phase 2 trials testing molecular therapies in HCC

Author Journal Year Therapeutic n Drug (targets) Primary OS* PFS* TTP*
line endpoint (mo) (mo) (mo)
Kanai Cancer 2010 First 35 TSU-68 (VEGFR, | RR 13.1 2.1
Chemother PDGFR, FGFR)
Pharmacol
Yau Cancer 2009 First 51 Sorafenib (OS] 5 3
(BRAF,
VEGFR, PDGFR)
Ramanath Cancer 2009 First 40 Lapatinib RR 6.2 2.3
an Chemother (EGFR, HER2)
Pharmacol
Thomas J Clin 2009 First 40 Erlotinib (EGFR) | PF-16* 15.7 9
Oncol + Bevacizumab
(VEGF)
Faivre Lancet 2009 First 37 Sunitinib (CKIT, RR 8 53
Oncol VEGFR, PDGFR)
Zhu J Clin 2009 First 34 Sunitinib (CKIT, PFS 9.8 3.9 4.1
Oncol VEGFR, PDGFR)
Bekaii- Clin 2009 First 26 Lapatinib RR 12.6 1.9
Saab Cancer (EGFR, HER2)
Res




Phase 2 trials testing mo

ecular therapies in H

cC

Author Journal Year Therapeutic n Drug (targets) Primary OS* PFS* TTP*

line endpoint (mo) (mo) (mo)
Thomas Cancer 2007 First 40 Erlotinib (EGFR) | PFS 6.25 3.3 6.5
Abou-Alfa J Clin 2006 First 137 Sorafenib RR 9.2 - 5.5
et al. Oncol (BRAF,

VEGFR, PDGFR)
O’'Dwyer ASCO- 2006 First 31 Gefitinib (EGFR) | PFS 6.5 2.8
2006

Philip J Clin 2005 First 38 Erlotinib (EGFR) | PF-24* 13 3.2

Oncol




Research challenges for personalized
medicine approaches in HCC

* Oncogene addiction loops
-improve sorafenib in first line
-biomarkers of response

-trial enrichment

* Map HCC heterogeneity/complexity
-subclones and metastasis

-circulating tumor cells

-functional imaging

* Tumor dynamics

-resistance to sorafenib

-chemoprevention

-integrating Personal Omics Profiling (iPOP)



EGFR Cyclin-dependent
inhibitors kinase inhibitors
Sustaining Evading
Aerobic glycolysis proliferative growth Immune activating
inhibitors signaling SUppPressors anti-CTLA4 mAb

Deregulating
cellular

Proapoptotic Hes‘ﬁftng RS
SR ce N LN
BH3 mimetics s e
%1
Genome
instability & By

Enabling
replicative
immortality

Telomerase
Inhibitors

mutation
PARP Inducing Activating Selective anti-
inhibitors angiogenesis  invasion & inflammatory drugs
metastasis

Inhibitors of
HGF/c-Met

Inhibitors of
VEGF signaling



‘
|

e

A vy




	Μη χειρουργική αντιμετώπιση του ηπατοκυτταρικού καρκίνου
	Slide Number 2
	Slide Number 3
	AASLD Criteria for HCC
	Slide Number 5
	Investigation of nodules found on screening in patients at risk for HCC (new AASLD Criteria-2010)
	US-βιοψία μικρού ηπατικού οζιδίου που εμφανίζεται σε παρακολούθηση ασθενών με κίρρωση
	HGDN και μικρού μεγέθους ΗΚΚ (2-3cm) με καλή διαφοροποίηση
	HCC THERAPEUTIC STRATEGY-EASL-EORTC 2012 J. Hepatol. 56, 908–943 (2012) 
	Therapeutic interventions in HCC according to level of evidence and grade of recommendation �J. Hepatol. 56, 908–943 (2012)  
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Studies describing 3–5-year survival rates of patients with single HCC <2cm treated by percutaneous ablation Journal of Hepatology 2012 | S75–S87
	�An overview of evidence-based management of hepatocellular carcinoma: a meta-analysis.�Salhab M, Canelo R. J Cancer Res Ther. 2011 Oct-Dec;7(4):463-75.�
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Meta-analysis of RCTs comparing 2-year survival with�TACE/TAE versus conservative management or�suboptimal therapies for unresectable HCC Llovet&Bruix 2003
	Slide Number 23
	Transarterial (chemo)embolisation for unresectable hepatocellular carcinoma Oliveri RS, Wetterslev J, Gluud C. �Cochrane Database Syst Rev 2011;3:CD004787
	Limitations of the Oliveri’s�meta-analysis Forner A et al J Hepatol 2012;56:984-6
	Patients with Intermediate (BCLC B) HCC: Proposal for a Subclassification  Bolondi et al 2012
	Intermediate stage, but with undeterminated �peripheral portal vein thrombosis
	Slide Number 28
	Treatment results:Y90 radioembolization for HCC
	Reported evidence
	Selected recent reviews
	Οδοί και δίκτυα ενδοκυττάριων σημάτων του καρκινικού κυττάρου 
	Sorafenib Targets Tumor Cell Proliferation and Angiogenesis
	Η Αγγειογένεση στη προοδευτική εξέλιξη του ΗΚΚ
	SHARP Phase III Trial in Advanced HCC: �Sorafenib prolongs OS by 44% and TTP by 74%
	SHARP: Drug-Related AEs are Primarily Grade 1/2, Predictable, and Manageable
	Sorafenib Prolongs Survival in Advanced HCC Irrespective of Patient Characteristics or Extent of Disease
	Asia-Pacific Phase III Trial in Advanced HCC: Sorafenib prolongs OS by 47% and TTP by 74%
	Incidence of Drug-Related �Adverse Events in Asia-Pacific Trial
	Sorafenib in Patients �with Child-Pugh B Liver Dysfunction
	Testing Sorafenib  in all stages of HCC
	SPACE(II): Nexavar or Placebo in �Combination with TACE for Intermediate-Stage HCC
	TACE with or without systemic therapy? JF Dufour (Edit) J Hepatol 2012;56:1224
	HCC: sorafenib/erlotinib combination therapy �Phase III study (SEARCH)
	HCC: STORM is addressing unmet need for adjuvant therapy in HCC
	Slide Number 46
	Study Design
	 Overview of safety events�(Safety population  N=417)
	Incidence of Treatment Emergent AEs  (all grades) for ≥ 10% subjects by Event (1 of 2)�(Safety population  N=417)
	Slide Number 50
	Incidence of Treatment Emergent AEs leading to Withdrawal by Event * (Safety population  N=417)
	Incidence of Treatment Emergent SAEs reported by Event * (Safety population  N=417)
	Incidence of Treatment Emergent AEs leading to dose reduction by Event *(Safety population  N=417)
	Phase 3 trials testing molecular therapies in HCC 
	Phase 2 trials testing molecular therapies in HCC 
	Phase 2 trials testing molecular therapies in HCC 
	Phase 2 trials testing molecular therapies in HCC 
	Research challenges for personalized medicine approaches in HCC
	Slide Number 59
	Slide Number 60

