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Surveillance recommended

Asian male hepatitis B carriers >40 y/o

Asian female hepatitis B carriers >50 y/o

Hepatitis B carrier with family history of HCC

hepatitis B cirrhosis
Hepatitis C cirrhosis
Other cirrhosis

Surveillance benefit uncertain

Hepatitis B carriers <40 y/o (males) or <50 y/o
(females)

Hepatitis C and stage 3 fibrosis
Non-cirrhotic NAFLD

Incidence of HCC (%l/yr)
0.4-0.6

0.3-0.6

<0.2

<15
<15

Bruix J. 2010 Hepatology



Pathogenic and risk factors for HCC
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簡報者
簡報註解
The exact mechanisms by which viral hepatitis infection causes HCC are unclear. Two pathways have been proposed

. One involves chronic necroinflammation of hepatocytes, cellular injury, mitosis, and hepatocyte regeneration. It is the main pathway for carcinogenesis in HCV infection. The other pathway evokes direct oncogenic potential of HBV through chromosomal integration or transactivation of cellular genes. It is likely that both pathways contribute to HBV-related hepatic carcinogenesis.


Risk Factors of HCC

B APASL Recommendations:

Patients with cirrhosis due to HBV or HCV are at the
highest risk for HCC (2a).

The incidence of HCC was significantly higher in
those who were HBeAg positive or have HBVDNA
with high loads ( >10% copies/mL) and older than 40
years (2a).

Coinfection with HBV and HCV may have synergistic
effect on the development of HCC (2b).

Male sex, aging, and familial history are independent
risk factors for HCC (2a).

Chronic and heavy alcohol intake, BMI>25 and DM
leading to liver disease increases the risk for HCC
(2b).

Hepatol Int 2010
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簡報者
簡報註解
HBV vaccine is the first vaccine that has been shown to prevent cancer. The primary prevention of HBV-related HCC depends mainly on the implementation of HBV vaccination.


O
HBV Vaccination: Effect on HCC Incidence
and Mortality

Nationwide vaccination in Taiwan, implemented since July 1984.
Carrier rate: 9.8% in 1984, 1.3% in 1994, 0.7% in 1999
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簡報者
簡報註解
A study of Taiwanese children

found that the average annual incidence of liver cancer in children 6–14 years of age declined from 0.70 per 100,000 between 1981 and 1986 to 0.57 between 1986 and 1990 and to 0.36 between 1990 and 1994 (P<0.01). The decrease in incidence of HCC coincided with

the implementation of a nationwide hepatitis B vaccination program for newborns and children in July 1984 and an ensuing decline in HBsAg carrier rate from 9.8% in 1984 to 1.3% in 1994 and 0.7% in 1999 among persons younger than 15 years of age. An 80-85% decrease of HCC in Taiwanese adults 3-4 decades later is anticipated.


Factors Affecting Disease Progression =

INn CHB

HBYV Factors

« Persistent
presence of
HBeAg

» Persistent high
viral load

* HBV genotype
C>B

» Genome
mutations

N\

Cirrhosis and/or HCC

« Age>40 years
» Male
 Immune status

* Family history
(cirrhosis, HCC)

e Cirrhosis
* BMI, DM etc

ther Factor
\/

 Habitual
alcohol

» Smoking

» Aflatoxin

« HCV, HDV, HIV
* Others

l

Liaw YF. Liver Int 2009; Kao JH. Hepatol Int 2007



Prevention for HBV-related HCC
- Secondary Prevention
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IFN therapy reduces the risk of HCC and increases
survival in CHB patients

®—8 Treated group

Controf group

Control group

=
S
(¢D]
(&)
(@
(aD)
T
(&)
c
(aD)
>
g
<
)
=
)
@)

P=0.013
Treated group

o
T 1

10 12

Response was defined as HBV-DNA and HBeAg seroclearance during
treatment and/or within 12 months after the end of therapy.

Lin SM. Hepatology 1999



簡報者
簡報註解
This slide shows the first randomized controlled trial (RCT) conducted by Prof Lin that involved 101 Taiwanese men with chronic hepatitis B, 67 of whom received IFN therapy and 34 of whom received placebo. During 1.1–11.5 years of follow-up after completion of therapy, the incidence of HCC in untreated patients was higher than that in IFN-treated patients (12 vs. 1.5%, P = 0.043). The cumulative incidence of HCC was also higher in untreated patients than in treated patients (P = 0.013).
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IFN Therapy Reduces Risk of HCC,
Particularly in the Cirrhotics
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簡報者
簡報註解
This slide demonstrates a recent RCT conducted in LK CGMH, KMUH and KH CGMH aiming to address the long-term outcomes of interferon-alpha (IFN-a) therapy in e+ CHB pts. The cumulative incidence of HCC at the end of 15 years of follow-up (median 6.8 years, range 1.1–16.5 years) in the IFN-treated patients and controls was 2.7% vs. 12.5% (P = 0.011). Of note is that the effect of reducing HCC development is obvious in patients with preexisting cirrhosis but not in non-cirrhotic patients.


KIVIUE
orapy Reo s ~ O 4940
Interferon ~ Placebo / no treatment RR {fixed) RR (fixed) Years of
Study, Year (Reference) n/N nN 95% Cl 95% CI follow-up
Fattovich, 1997 (17) 4/40 B/50 4 0.83[0.25, 2.75] 7.2
Benvegnu, 1998 (18) 113 7/24 ——r 0.26[0.04, 1.92] 6.0
Brunetto, 1998 (19) 8/49 18/97 4 0.88(0.41, 1.88] 58
lkeda, 1998 (20) 10/94 51/219 &+ 0.46 [0.24, 0.86) 7.0
Krogsgaard, 1998 (21) 2/210 1/98 . 0.93[0.09, 10.17] 4.7
DiMarco, 1999 (22) 2/109 6/193 —— 0.59[0.12, 2.87) 78
Mazzella, 1999 (23) 1/33 2/31 — 0.47 [0.04, 4.92] 1.2
Papatheodoridis, 2001 (24) 17/209 15195 -+ 1.06 [0.54, 2.06] 6.0
Tangkijvanich, 2001 (25) 2167 9/72 — 0.24 [0.05, 1.07] 2.0
Yuen, 2001 (26) 6/208 0/203 * 12.69[0.72, 223.79] 8.9
Truong, 2005 (27) 1127 0/35 . 3.86 [0.16, 91.12] 6.5
Lin, 2007 (28) 5233 16/233 —— 0,31 [0.12, 0.84] 6.5
Total (95% CI) 1292 1450 4 0.66 [0.48, 0.89)
Total events: 59 (Interferon), 131 (Placebo/no treatment)
Test for heterogeneity: »*= 14,16, df= 11 (F=0.22), F=22.3%
Test for overall effect: Z=2.75 (P = 0.006)
0,001 001 01 1 10 100 1000

Favours interferon

Favours placebo / no treatment


簡報者
簡報註解
Twelve studies (n = 2742) enrolling patients treated by IFN vs. control showed that the risk of HCC after treatment was reduced by 34% (RR: 0.66, 95% CI: 0.48–0.89). Benefit is more significant among patients with early cirrhosis than among those without cirrhosis. Conclusions  IFN or NA treatment significantly reduces risk of HCC. The effects appear to be more profound with oral anti-viral therapy than with IFN. While IFN benefited patients with cirrhosis, NA benefited patients with no cirrhosis and HBeAg-positive CHB infection.
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Time to Diagnosis of HCC

Percentage with
Diagnosis of HCC

Time to Disease Progression (Months)

—— Placebo (n=215) Excluding 5 cases in yrl: HR=0.47; P=0.052
----------- Lamivudine (n=436)

(K


簡報者
簡報註解
Patients with chronic hepatitis B who had histologically confirmed cirrhosis or advanced fibrosis were randomly assigned in a 2:1 ratio to receive lamivudine (100 mg per day) or placebo for a maximum of five years. Of 651 patients, 436 were assigned to receive lamivudine and 215 to receive placebo. The primary end point was time to disease progression, defined by hepatic decompensation, hepatocellular carcinoma, spontaneous bacterial peritonitis, bleeding gastroesophageal varices, or death related to liver disease. During the follow-up period (32.4 months), HCC was noted in 17 (3.9%) of 436 patients treated with lamivudine and in 16 (7.4%) of 215 patients treated with a placebo.


NA Therapy Reduces HCC Risk by 78%0

Nucleotide/side Placebo /

analogues no treatment RR (random) RR (random) Years of
Study, Year (Reference) N N 959% C| 95% Cl follow-up
Liaw, 2004 (29) 17/436 16/215 —H 0.52[0.27,1.02] 2.1
Matsumoto, 2005 (30) 4/377 501377 —i— 0.08[0.03, 0.22] 2.1
Papatheodoridis,2005 (31) 5/201 15/195 —i— 0.32[0.12, 0.87] 38
Yuen, 2007 (32) 1/142 3124 : 0.2910.03, 2.76] 8.2
Eun, 2007 (33) 5111 36/111 —— 0.1410.06, 0.34] 4.4
Total (95% Cl) 1267 1022 S 2 0.22[0.10, 0.50]
Total events: 32 (Nucleotide/side analogues), 120 (Placebo/no treatment)
Test for heterogenetty: y2=12.57, df=4 (P=0.01), = 68.2%
Test for overall effect: Z=3.65 (P=0.0003)

001 0.1 1 10 100
Favours Favours
nucleotide/side analogues  placebo / no treatment

Sung JJY, et al. Aliment Pharmacol Therap 2008


簡報者
簡報註解
Five studies (n = 2289) compared patients treated by NA with control. The risk of HCC after treatment was reduced by 78% (RR: 0.22, 95% CI: 0.10–0.50). HBeAg-positive patients showed more significantly reduced HCC risk with treatment. Patients without cirrhosis benefited more from NA than those with cirrhosis. Resistance to NA has obviated the benefit of the treatment. 


Prevention of HBV-related HCC

B APASL Recommendations:

Universal hepatitis B vaccination should be
iImplemented in the countries where HBV
infection is endemic or hyperendemic (2a, A).

Interferon (IFN) therapy in adult with active
hepatitis may be effective in reducing the
incidence of HBV-related HCC (2b, B).

Maintained HBV suppression by oral antiviral
agent(s) can reduce the risk of HCC (1b, A).

Hepatol Int 2010 15



Prevention of HBV-related HCC

B JSH Consensus Statements:

 Among patients with type B chronic liver
disease, the incidence of HCC is high in
those with a high HBV DNA level.

* NAs are useful for preventing HCC in
patients with chronic hepatitis B or
compensatory liver cirrnosis B.

Dig Dis 2011
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Prevention for HCV-related HCC

- Primary Prevention
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Changing Prevalence of Anti-HCV (+) with the
Implementation of Screening
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Prevention for HCV-related HCC

HE;

- Secondary Prevention
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Reducing Risk of LC in non-cirrhotic CHC
Patients with IFN-based Therapy

Benefit only in patients with SVR

« 1386 pts from LK-CGMH, KCGMH, KMUH
* IFN-based therapy, 896; untreated, 494
« mean FU, 5.16y (1-16 y)

Untreated patients, N=494
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Reducing Risk of HCC in CHC Patients with %

SVR to IFN-based Therapy

Benefit only in patients with SVR

» 1619 pts from LK-CGMH, KCGMH, KMUH
» IFN-based therapy, 1057; untreated, 562
* mean FU, 5.16y (1-16 y)

Untreated patients, N=562

P=<0.0001 P=<0.0001
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Prevention for HCV-related HCC
- Secondary Prevention
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IFN monotherapy reduces risk of HCC “™
INn cirrhotic CHC patients

Comparison, n/N (%)

pts UM RR (95%Cl)
(range) IFN-treated untreated
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HALT-C Study
— Non-responders to IFN £ RBV

1200 Pts Complete
Ishak > 3, combination

CTP <6

24 weeks

Untreated Follow-

HCV- PeglFN 2a up
non- 180 pg/w plus RBV : :
responder 1000/1200 mg/d 24 weeks
I 24 weeks* P\\a
Lead-in therap&%o\,\ )
PeglFN 2a, 90 ug/w, N=517 N
#® Randomization L s

Stop treatment, observation period, N= 533

* After 20 weeks HCV-RNA assessment ' 35
.0 years

Lok AS, et al. Gastroenterology. 2009;136:138-148. 26


簡報者
簡報註解
The next logical step was to prospectively assess if long-term IFN maintenance therapy could provide clinical benefits to patients with advanced hepatitis C. Therefore, a large prospective randomized study of PegIFN maintenance therapy

versus observation (HALT-C) was conducted in patients with bridging fibrosis or cirrhosis and a previous treatment failure to PegIFN and Rbv.


HALT-C for HCC risk

4.8% of pts (n = 48) developed HCC during median FU of 4.6 yr (max: 6.7 yr)
* Incidence of HCC similar in peginterferon and no-treatment groups

Qutcome, % PeglFN (n = 495) No Tx (n = 510)
Overall HCC incidence 4.5 4.9
Patients with fibrosis 50 2.7

Patients with cirrhosis 4.1 8.1

Annual incidence 1.1 1.0

Cumulative incidence
3yrs 1.9 1.9
S5yrs 5.4 5.0

Variable Hazard Ratio
Age 1.050
Black race 2.044
Alkaline phosphatase 1.006

Esophageal varices 2.164
Ever smoked 2.114
Platelet count 0.989

Lok AS, et al. Gastroenterology. 2009;136:138-148.


簡報者
簡報註解
3.5 years of low dose PegIFN maintenance therapy in 517 patients did not provide any benefit compared to observation in 533 patients, in terms of hard clinical endpoints such as death, decompensation or HCC development.

1. Great majority of patients were previous null responders 

2. Had no significant decline in HCV RNA with previous full dose peginterferon

3. More than 90% of patients had < 1 log10 decline in HCV RNA with maintenance peginterferon alfa-2a (90 µg/week) 

4. No attempt was made to manipulate the dose of peginterferon alfa-2a to maintain viral suppression

5. Insufficient follow-up period?




.
Extended Follow-up of the HALT-C

» Peginterferon or no treatment controls for 3.5 years and followed
up for a median of 6.1 (max, 8.7) years

* Long-term peginterferon therapy does not reduce the incidence of
HCC among patients with advanced hepatitis C who did not
achieve SVRs.

» Patients with cirrhosis who received peginterferon treatment had a
lower risk of HCC than controls
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簡報者
簡報註解
However, in a recent extended analysis of the original HALT-C study, performed by Lok et al. and focused on the development of HCC, long-term PegIFN maintenance therapy was associated with reduced HCC rates in patients with pre-treatment cirrhosis. The importance of PegIFN therapy duration, as patients who received treatment for more than 2 years had lower incidence of HCC compared to those who had to discontinue PegIFN before the 2 year mark (HR, 0.36; 95% CI, 0.16–0.82, p = 0.02), and also describe a correlation between a decrease in the histological activity index (HAI) of at least 2 points in repeat liver biopsies and a lower risk of HCC development.


Prevention for HCV-related HCC
- Tertiary Prevention
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HCCvs LC

HCV-HCC post Curative Therapies vs. Cirrhosigm}a

Response to PeglFN/RBV

I HCC group, post surgery, RFA, or PEI ] LC group, Child A

SOC with Peg-IFNa-2a plus RBV

100 r

0T P=0.04 P=0.005 71 71

31
All HCV-1 HCV-2/3

SAE (HCCvs. LC, 11% vs 13%), correlated to Bil (T) > 1.5 mg/dl (OD= 4.7, CI=1.5-15)

Huang JF, Yu ML, et al. J Hepatol 2011; 54: 219-226 30



KVIUEY

Reducing Risk of de novo HCC Development Iin
HCV-HCC post Local Curative Therapies post IFN/RBV

IFNa-2b, 3-5 MU tiw, plus RBV 24-48 w, n = 16 vs. control = 33

) 4

E

—_Lﬁj P =0.0141,0.0243
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KVIUEY

Benefit of IFN In reducing risk of de novo HCC recurrence
after curative treatment of HCC in HCV-related LC

e 10 studies (n = 645, 301 treated with IFN) on the use of IFN after
resection or ablation of HCV-associated HCC

e The benefit of IFN was stronger with SVR compared with non-SVR for
HCC recurrence [0.19 (0.06-0.60); P = 0.005] and survival [0.31 (0.11-
0.90); P = 0.03].

Interferon Control QOdds ratio QOdds ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
lkeda et al. 1 10 7 10 4.2% 0.05 [0.00, 0.56] 2000 .
Suou et al. 4 18 18 22 8.6% 0.06 [0.01, 0.30] 2001
Kubo et al. 9 15 13 15 6.9% 0.23[0.04, 1.41] 2002
Shiratori et al. 40 49 23 25 8.2% 0.39 [0.08, 1.94] 2003
Lin et al. 5 8 5 6 3.9% 0.33 [0.03, 4.40] 2003
Sakaguchi et al. 6 24 25 33 11.8% 0.11 [0.03, 0.36] 2005
Hung et al. 11 16 27 33 10.1% 0.49[0.12, 1.94] 2005
Mazzaferro et al. 57 76 70 74 12.8% 0.17 [0.06, 0.53] 2006
Jeong et al. 28 42 32 42 15.2% 0.63 [0.24, 1.63] 2007
Kudo et al. 24 43 60 84 18.3% 0.51[0.23, 1.09] 2007

Izotal (95% ClI) 301 344 100.0% 0.26 [0.15, 0.45]
Total events 185 280

Heterogeneity: Tau? = 0.27; Chi2=14.41,df =9 (P=0.11); ?=38%

Test for overall effect: Z=4.84 (P < 0.00001)

0.01 0.1 1 10
Favours interferon  Favours control

Singal et al, Aliment Pharmacol Ther 2010; 32: 851-858



Prevention of HCV-related HCC

B APASL Recommendations:

The control of transfusion-related, iatrogenic, and
llicit drug userelated viral transmission is of
paramount importance (2a, A).

Efficient screening for HCV infection would find
patients who require treatment (2b, B).

Interferon therapy is indicated in acute hepatitis C to
prevent chronicity (1b, A)

Sustained virologic response to an IFN-based
therapy reduces the risk of HCV-related HCC in
patients with compensated chronic hepatitis C (1a, A).

Hepatol Int 2010 33



Prevention of HCV-related HCC

B JSH Consensus Statements:

* Among patients with chronic hepatitis C, the
incidence of HCC is higher in those with
marked fibrosis or liver cirrhosis.

* It is recommended that antiviral therapy with
IFN be performed to prevent HCC in patients
with chronic hepatitis C. Firstly, virus
elimination is important. When it is impossible
the liver function must be normalized.

Dig Dis 2011
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KVIUE:

NAFLD/NASH may lead to Cirrhosis/HCC

LC related death

Advanced fibrosis 7-15yrs
fs-so%

NASH and/or fibrosis

1-20%

Simple steatosis

Adams LA, et al. Gastroenterology 2005;129: 113-121 McCullogh AJ..et al. Blackwell Publishing, 2005: 23-37

Ekstedt M, et al. Hepatology 2006; 44: 865-873 Ratziu V, et al. Gastroenterology 2000; 118: 1117-1123
Bugianesi E, et al.Gastroenterology 2002; 123: 134-140 Fassio E, et al. Hepatology 2004; 40: 820-826
Adams LA, et al. J Hepatol 2005;42: 132-138 Marchesini G, Hepatology 2003; 37: 917-923

Angulo P. N Engl J Med 2002;346: 1221-1231 Harrison SA,et al.Drugs 2003;63: 2379-2394 35



=
Molecular mechanisms linking non-alcoholic fatty liver

disease (NAFLD) with the development of HCC

Adipokines Cylokines
i Insulin Leptin IL-6
fakty acics IGF-1 Adiponectin TNF
Steatosis Inflammation
v . A mTORT NFkBT JNKT MAPKT STAT3T PTEN]
Fatty acid ER )
oxiation stress
Apoptosis/
reactive * / - Tumor suppression
ardciydcs ROS Oncogenesis
DNA damage i

(Cryptogenic)
Steatosis Hepatis Steatohepatitis Cirrhosis

Non-Alcoholic Fatty Liver Disease

Stickel F , Hellerbrand C Gut 2010


簡報者
簡報註解
Molecular mechanisms linking non-alcoholic fatty liver disease (NAFLD) with the development of hepatocellular carcinoma (HCC) are complex. Obesity and the metabolic syndrome reached a pandemic dimension, and most of these individuals have fatty liver. The evolution of NAFLD requires the concomitance of (relative) energy oversupply and acquired or inherited insulin resistance. Elevated levels of proinflammatory cytokines as tumour necrosis factor (TNF) and interleukin 6 (IL-6) or the adipokine leptin, and decreased anti-inflammatory signals (adiponectin) activate molecular pathways promoting inflammation and cell survival. The same pathways are also known as oncogenic signals. Concomitantly, apoptosis and the tumour suppressor phosphatase and tensin homologue (PTEN) are suppressed. Furthermore, excess fatty acid supply and steatosis elicit increased fatty acid oxidation with consecutively enhanced reactive oxidative stress (ROS) from microsomal enzymes and endoplasmic reticulum (ER) dysfunction. ER-stress and ROS further promote proinflammatory and pro-oncogenic signals. Moreover, they provoke malignant transformation also through generation of reactive aldehydes. Importantly, these cascades of events may take place in the absence of cirrhosis. On the other hand, pathophysiological alterations promote also hepatic inflammation and fibrosis and also, indirectly, tumourigenesis in NAFLD.


KIVIUE

Viral-unrelated Prevention of HCC

B APASL Recommendations:

Prevention of HCC in patients with
nonalcoholic steatohepatitis (NASH) is
primarily through lifestyle modification with diet
and exercise (2, B).

Hepatol Int 2010 37



Summary (1)

* Risk identification and intervention are
Important with respect to the prevention of
HCC in CHB, CHC and NAFLD.

* Universal hepatitis B vaccination should
be implemented for effective prevention of
HBV-related HCC.

* IFN and NA therapies may reduce the risk
of HCC in CHB patients.

38



Summary (2)

FN-based therapy could reduce the risk of
HCC development in CHC patients. The
nenefits are obtained mainly in those
responders.

The benefits of maintenance PeglFN
monotherapy in reducing HCC risk in IFN-
resistant CHC patients might exit in subgroup
of cirrhotic pts.

IFN-based therapy Is feasible and may reduce
de novo recurrence in those CHC-HCC patients
after curative treatment.
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