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Can we predict HCC in chronic viral hepatitis?
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Risk Factors for HCC. Estimates of the Attributable 
Fractions (%)

22 (4-58)

60 (12-72)

45 (8-57)

12 (0-14)

Limited

< 5

Hepatitis B virus

Hepatitis C virus

Alcohol

Tobacco

Afl atoxin 

Other

Europe / US

20 (18-44)

63 (48-94)

20 (15-33)

40 (9-51)

Limited

       -

Japan

   60 (40-90)

   20 (9-56)

    -   (11-41)

   22     -

High exposure

  < 5

Africa / AsiaRisk factors

Adapted from Bosch & Ribes, Viruses and Liver Cancer 2002:1-15



HCC Cases Positive for HBsAg or Anti-HCV or Both

De Martel et al, Hepatology in press



Virus        Virus load

Genotype (C)

                Pre-S mutations

                Enhancer-H mutations (T 1653)

                Core promoter mutations (V 1753,T 1762,A 1764)
 

Host      Increasing age

                    Male gender

                    Cirrhosis

Diabetes/Obesity

                    Genetic polymorphisms (SNIPs)

Environment Afl atoxin

Alcohol/Tobacco

Factors Affecting HCC Risk in HBV Patients

Yeung et al JID 2011;203:646-54; Yuen et al GUT 2008;57:98-102



Factors Affecting HCC Risk in HBV Patients
West vs East

Adapted from Kim, EASL Monothematic Conference, Athens 2014

Factor West East

Age of acquisition Older Younger

Duration of infection Shorter Longer

Host genetics ? Familial aggregation

HBV genotype A, D B, C

Environmental factors Alcohol Aflatoxin

Co-morbidities Diabetes Diabetes



Factors Affecting HCC Risk in HCV Patients

Virus Genotype

  Core region mutations (Arg70, Leu91)

Host Increasing age

  Male gender 

Liver disease severity

Steatosis/BMI 

Diabetes

Genetic predisposition

Environment Alcohol

Tobacco

HBV

HIV 

Treatment fa
ilure!
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Risk scores for Hepatocellular Carcinoma 
in HBV Patients at Risk

Sherman et al, Hepatology 2015;61:1784-6.

Risk score Variables Externally 
validated

Yang et al. (REACH-B) Age, gender, ALT, HBeAg status, HBV 
DNA concentration

Yes (only in Asia)

Wong et al. (CU-HCC) Age, albumin, bilirubin, HBV DNA 
concentration, cirrhosis

No

Yuen et al (GAG-HCC) Age, gender, HBV DNA concentration, 
core promoter mutation, cirrhosis

No



Risk Score for HCC in Chronic HBV. REACH-B

Yang et al, Lancet Oncology 2011;12:568-74

Age, gender, ALT, HBeAg, HBV-DNA



Risk Score for HCC in Patients with HBV. CU-HCC

Wong et al, JCO 2010;28:1660-5

Age, albumin, bilirubin, HBV-DNA, cirrhosis



CU-HCC. Liver Stiffness-based Optimization of HCC
Risk Score in Patients with HBV

Wong et al, J Hepatol 2014;60:339-45



Risk Score for HCC in Patients with HBV. GAG-HCC

Yuen et al, J Hepatol 2009;50:80-8

Age, gender, HBV-DNA, core promoter mutation, cirrhosis



The Applicability of HCC Risk Prediction Scores in a North 
American Patient Population with HBV

Abou-Amara Gut 2015 in press



Risk Scores for Hepatocellular Carcinoma 
in Patients with HCV

Ikeda, J Hepatol 2006;44:1089-97. Lee, PlosOne 2014;9:e94760. Lok, Gastroenterology 2009;136:138–148. El 
Serag, Gastroenterology 2014;146:1249-1255. Gavilan, Eur J Int Med 2013;24:846–851.  

Risk score Variables Population Externally 
validated

Ikeda et al Age, gender, platelets, AFP Cirrhosis Yes

Lee et al (REVEAL) Age, ALT, AST:ALT ratio, HCV-
RNA, genotype, cirrhosis

HCV-RNA pos Yes

Lok et al (HALT-C) Age, race, platelets, alk phos, 
smoking, EV

Advanced HCV No

El Serag et al Age, ALT, platelets, AFP Chronic hepatitis No

Gavilan et al (HCC4) Age, γ globulin, platelets, AFP Chronic hepatitis No



Prediction Model of Hepatocarcinogenesis 
for Patients with HCV Cirrhosis

Ikeda et al, J Hepatol 2006;44:1089-97



Predicting Risk of HCC in Asymptomatic Individuals 
Seropositive for Anti-HCV Antibodies

Lee et al, PlosOne 2014;9:e94760
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Recommendations for Surveillance in Patients 
Responding to Antiviral Therapy

1. Bruix & Sherman Hepatology 2011;53:1020-2. 2. Llovet et al, J Hepatol 2012;56:908-43

AASLD1

HBV Surveillance should be continued in cirrhotics after HBsAg 
clearance or remission of infl ammation

HCV treatment related regression of cirrhosis is not a reason to withhold 
surveillance

EASL/EORTC2

Surveillance should be offered to treated patients with chronic hepatitis B 
and SVR patients with advanced HCV



Author Patients Follow-up (yr) HCC % at 5 yr RR (95% C.I.) P-value

NUC+ NUC- NUC+ NUC- NUC+ NUC-

Wu et al1 
(Taiwan)

21,595 21,595 3.4 5.2 7.3 22.7 0.31 (0.27–0.53) <.001

Hosaka et al2 
(Japan)

316 316 3.3 7.6 3.7 13.7 0.37 (0.15–0.91) .03

Kumada et al3 
(Japan)

117 117 12.3 11.6 2.7 11.3 0.28 (0.13–0.62) .002

Gordon et al4 
(United States)

820 1,851 5.2 5.2 n.a. n.a. 0.48 (0.27–0.86) <.01

n.a. = not available

Prevention of Hepatitis B-related HCC by NUCs
Propensity Score Studies

1. Wu CY , Gastroenterology 2014;147:143–151. 2. Hosaka T, Hepatology 2013;58:98–107. 3. Kumada T , J Hepatol 2013;58:427–

433. 4. Gordon SC , Clin Gastroenterol Hepatol 2014;12:885–893. 



Risk Scores for HCC in Eastern HBV Patients Under 
Continuous Entecavir Treatment

Wong et al, Gastroenterology 2013;144:933–944

Age
Albumin
Bilirubin
HBV-DNA
Cirrhosis

Age
Gender
HBV-DNA
Core promoter mutations
Cirrhosis

Age
Gender
ALT
HBV-DNA
HBeAg

CU-HCC GAG-HCC REACH-B



HCC Risk in Chronic Hepatitis B Patients with Transient
Elastography–Defined Subclinical Cirrhosis

Kim et al, Hepatology 2015;61:1851-1859

SCC PATIENTS



HCC Risk in HBV Patients under NUC Therapy 
A Nationwide Cohort Study, Taiwan

Wu CY, Gastroenterology 2014;147:143–151.



Incidence of HCC in 1666 Western HBV Patients Treated 
with ETV/TDF by Liver Disease Severity

Papatheodoridis et al, J Hepatol. 2015;62:363-70

Independent predictors of HCC RR (95% C.I.)

Age 1.05 (1.03-1.08)

Platelets 0.99 (0.98-0.96)

Compensated cirrhosis 1.79 (0.94-3.38)

Decompensated cirrhosis 3.74 (1.44-8.23)



PAGE-B Prediction Score for HCC in Caucasian 
HBV Patients under ETV or TDF

Papatheodoridis et al, J Hepatol submitted

Age (years) Gender Platelets (mm3)

16-29: -4 

30-39: -2 

40-49: 0 

50-59: 2 

60-69: 4

   ≥70: 6

Female: 0

    Male: 5 

≥200,000:             0

100,000-199,999: 6

<100,000:            11



Eradication of HCV Infection and Development of HCC 
A Meta-analysis of Observational Studies

Morgan et al, Ann Int Med 2013;158:329-337

Forest Plot Of Adjusted Hazard Effects In Persons At All Stages Of Fibrosis



Risk Score for HCC Development in Patients 
with HCV after SVR to PegIFN + RBV

Chang et al, JAC 2012;67:2766-72

     HCC Score

     871 patients with SVR to PR

•Age ≥ 60 yr

•Platelets < 150 x109/L

•AFP ≥ 20 mg/ml

•F3, F4

Auroc = 84.8%



Risk Factors for HCC Development in HCV Patients 
Following IFN-based Therapy

Arase et al, Hepatology 2013;57:964-973
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2     Active hepatitis
       Family history of HCC
   

             

1     Asian males > 40 years and females > 50 years
       Family history of HCC
       African/North American blacks > 20 years
             

STRATEGY AASLD 2011 APASL 2010 EASL 2012*

Target population Cirrhosis, 
CHB1 
NAFLD

Viral cirrhosis Cirrhosis, 
CHB2 
HCV F3

*EASL-EORTC: Evidence 1B/3A recommendation 1A/B

Surveillance for HCC as Recommended by 
AASLD, APASL and EASL

Bruix & Sherman, Hepatology. 2011;53:1020-2. Omata, Hepatol Int. 2010;18;4:439-74. EASL-EORTC J Hepatol. 2012;56:908-43 



Prevalence of Fibrosis Stage and Diagnostic Accuracy of TE

Steadman et al, Can J Gastroenterol. 2013. Ziol et al, Hepatology 2005. Castera et al, Gastroenterology 2005



Can HCC Be Predicted by Transient Elastography?

Masuzaki et al. Hepatology 2009; 49: 1954 Jung et al. Hepatology 2011; 53: 885-94

N = 866 HCV patients N = 1130 HBV patients



Complications and Competing Risks of Death in 
Compensated Viral Cirrhosis

Trinchet et al, Hepatology in press

HCV-related
cirrhosis

(n=1308, 79.0%)

HBV-related
cirrhosis

(n=315, 19.1%)

HCV and HBV 
related cirrhosis

(n=31, 1.9%)

Whole cohort
(n=1654)

Death 93 (7.1%) 6 (1.9%) 3 (10%) 102 (6.2%)

HCC-related 17 (19.5%) 1 (16.6%) 0 18 (18.7%)

Non-HCC liver-related 27 (30.7%) 2 (33.3%) 1 (50%) 30 (31.2%)

Bacterial infection 13 (14.7%) 0 0 13 (13.5%)

Extrahepatic cancer 7 (7.9%) 3 (50%) 0 10 (10.4%)

Cardiovascular disease 5 (5.7%) 0 0 5 (5.2%)

Other extrahepatic disease 19 (21.5%) 0 1 (50%) 20 (20.8%)

Missing data 5 0 1 6



Risk Score-guided Mass Ultrasonography Screening 
for HCC in Taiwan

Yeh YP et al Hepatology 2014;59:1840-9

Group (45-69 yr)
Age, ALT, AST, AFP 

Platelets, DMT2 # Patients Total Screened
HCC

   #      x105

HBsAg/antiHCV (+) Yes 3,754 (9.1%) 2,989 (77%) 15 5.0

No 3,674 (8.9%) 2,730 (79%) 0 0

HBsAg/antiHCV (-) Yes  8,975 (21.8%)
3,243 (10%) 1 0.3

No 24,816 (60.2%)

Total 41,219 (100,0%)

Mortality Ratio (age & sex adjusted) = 0.69 (0.56-0.84) vs uninvited
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