
http://pubads.g.doubleclick.net/gampad/clk?id=4684651910&iu=/2215


Hepatitis C virus genotype 1b increases cumulative lifetime risk
of hepatocellular carcinoma

Mei-Hsuan Lee1, Hwai-I Yang2,3,4, Sheng-Nan Lu5, Chin-Lan Jen2, San-Lin You2, Li-Yu Wang6, Gilbert L’Italien7,8,

Chien-Jen Chen2,3,9, Yong Yuan7 and for the REVEAL-HCV Study Group*

1 Institute of Clinical Medicine, National Yang-Ming University, Taipei, Taiwan
2Genomics Research Center, Academia Sinica, Taipei, Taiwan
3Molecular and Genomic Epidemiology Center, China Medical University Hospital, Taichung, Taiwan
4Graduate Institute of Clinical Medical Science, China Medical University, Taichung, Taiwan
5Division of Hepatogastroenterology, Department of Internal Medicine, Kaohsiung Chang Gung Memorial Hospital and Chang Gung University, Kaohsiung,

Taiwan
6Department of Medicine, Mackay Medical College, New Taipei City, Taiwan
7Global Health Economics and Outcomes Research, Bristol-Myers Squibb, Princeton, NJ
8 Yale University School of Medicine, New Haven, CT
9Graduate Institute of Epidemiology and Preventive Medicine, College of Public Health, National Taiwan University, Taipei, Taiwan

The association between subtypes of hepatitis C virus (HCV) and risk of hepatocellular carcinoma (HCC) remained inconclusive

and evaluated in both case–control and cohort studies. In the case–control study, 397 HCC cases from medical centers were

compared with 410 community-based non-HCC controls. All of them were anti-HCV-seropositive, HBsAg-seronegative with

serum HCV RNA levels �1,000 IU/mL. Logistic regression models were used to estimate the odds ratio (OR) with 95% confi-

dence interval (95% CI) of HCV subtype after controlling for other HCC risk factors. In the cohort study, 866 anti-HCV-

seropositive individuals were followed from 1991 to 2008 to assess the long-term HCC predictability of HCV subtypes. Newly

developed HCC cases were ascertained by follow-up health examinations and computerized linkage with national databases.

The percentage of HCV 1b subtype was higher among HCC cases than controls (64 vs. 55%, p< 0.001). Participant infected

with HCV 1b had a higher mean serum HCV RNA level (2.0 3 106 IU/mL) than those infected with HCV non-1b (1.2 3 106

IU/mL, p< 0.001). The multivariate-adjusted OR (95% CI) of developing HCC for HCV 1b comparing to non-1b was 1.43

(1.02–2.02). After the long-term follow-up, the cumulative lifetime (30–80 years old) HCC risk was 19.2 and 29.7% for

patients infected with HCV non-1b and 1b, respectively (p< 0.001). The multivariate-adjusted hazard ratio (95% CI) was 1.85

(1.06–3.22) for HCV 1b compared to non-1b. HCV subtype 1b, the most prevalent subtype in Taiwan, was associated with an

increased HCC risk and a proactive clinical management is suggested for patients with HCV 1b.

Hepatitis C virus (HCV) infection affected 180 million people

worldwide with 3–4 millions were newly infected each

year.1,2 In patients chronically infected with HCV for more

than 20 years, the risk of developing liver cirrhosis, hepato-

cellular carcinoma (HCC) and liver-related mortality was

reported to be 10–50, 1–23 and 4–15%, respectively3–5; the
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risks varied with characteristics of patients. Recent studies

showed that the incidence of HCV-related HCC increased

over time in Western countries6 as well as in Asian-Pacific

countries.7,8

HCV is characterized by a high degree of genetic hetero-

geneity. Based on the sequence divergence rate, six HCV

genotypes and more than 50 subtypes have been identified.9

The relationship between HCV genotype and the risk of

HCC remained conflicting.10–17 Previous clinic-based case–

control studies lacked sufficient study subjects and had a lim-

ited statistical power to detect the difference in risk of HCC

among genotypes.10,12 Although multicenter studies enrolled

a large number of participants, other risk factors for HCC

were not taken into considerations.11,13 One meta-analysis

pooled several relevant studies and suggested that HCV 1b

increased the risk for HCC.18 However, the heterogeneity of

study subjects and designs remain an issue.

Prospective studies provide opportunities to assess the

long-term predictability of HCV subtype for the risk of HCC,

which may help to identify the high-risk patients for proac-

tive management. In addition, by following a group of

patients, the incidence rates of HCC may be estimated and

compared among various HCV subtypes, which is an impor-

tant parameter to determine HCV-related health burdens and

economic loss. There were cohort studies that evaluated the

associations of HCV subtype and HCC in a prospective

design.14,19 However, it is difficult to delineate whether HCV

subtype plays as an initial risk factor for the development of

HCC or a promoter of liver disease progression by studying

clinical patients with end-stage liver diseases.14,19

This study included two separate designs. First, we carried

a case–control study to evaluate the associations of HCV sub-

type with the risk of HCC. Second, we followed individuals

in a community-based cohort study to estimate the cumula-

tive lifetime incidence of HCC by HCV subtypes. In addition,

we evaluated whether HCV subtypes had the long-term pre-

dictability of the HCC risk.

Material and Methods

The study subjects were selected from the Taiwan Liver Can-

cer Network (TLCN) and the Risk Evaluation of Viral Load

Elevation and Associated Liver Disease/Cancer in HCV

(R.E.V.E.A.L.-HCV) cohort. The study flow is displayed in

Supporting Information Figure 1. All the individuals were

seropositive for antibodies against HCV (anti-HCV) but sero-

negative for hepatitis B surface antigen (HBsAg). In the case–

control study, 397 HCC cases from TLCN and 410 controls

from R.E.V.E.A.L.-HCV cohort were compared to examine

the association between HCV subtype and risk of HCC. All

the cases had serum HCV RNA levels higher than 1,000 IU/

mL and the data of HCV subtypes. The controls were

selected from the participants who were not affected with

HCC during the follow-up in R.E.V.E.A.L.-HCV study. In

the cohort study, a total of 866 participants in the

R.E.V.E.A.L.-HCV cohort who reported to have no cirrhosis

history were included to evaluate the long-term risk of HCC

by HCV subtypes. The detailed descriptions for TLCN and

R.E.V.E.A.L.-HCV cohort are given below.

Taiwan Liver Cancer Network

The TLCN is a biobank that included the samples of HCC

patients from major medical centers in Taiwan.20 The

patients were diagnosed in each medical center and invited

to provide informed consent for the collection and storage of

their biospecimen samples. The resected HCC, adjacent nor-

mal tissue and blood samples were frozen and stored in deep

freezer at each medical center. The specimens were shipped

to the central core lab at the National Health Research Insti-

tute monthly. All the samples were stored at 280�C freezer

until assayed. All the sample collection and transportation

procedures were standardized. All the patients were tested for

their serostatus of HBsAg and anti-HCV, and serum levels of

alanine aminotransferase (ALT), aspartate aminotransferase

(AST) and a-fetoprotein. If the patients were seropositive for

HBsAg, their serum HBV DNA levels were measured. On

the other hand, if the patients were seropositive for anti-

HCV, they were tested for the serum HCV RNA levels. In

addition to the virological seromarkers, the epidemiological

information including demographic characteristics and life

style was also obtained.

Risk Evaluation of Viral Load Elevation and Associated

Liver Disease/Cancer in HCV cohort

The enrollment and follow-up of the R.E.V.E.A.L.-HCV

cohort have been described previously.21,22 It was a

community-based study that followed anti-HCV seropositives

aged between 30 and 65 years old. The demographic data, life

styles and previous history of diseases were collected through

What’s new?

The association between subtypes of hepatitis C virus (HCV) and risk of hepatocellular carcinoma remains unclear. Here, the

authors carried out a case-control study to evaluate the association of HCV subtypes with the risk of hepatocellular carcinoma.

They also followed individuals in a community-based cohort study to estimate the cumulative lifetime incidence of hepatocel-

lular carcinoma by HCV subtypes. Both studies had a large sample size compared to previous studies. The findings suggested

that HCV subtype 1b was a significant risk factor for the development of hepatocellular carcinoma, suggesting the need to

customize the management of HCV patients by viral subtypes.
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questionnaire interview at enrollment. The blood samples were

collected at study entry and fractionated within 6 hr after col-

lection and stored at 270�C until they were assayed. Tests on

anti-HCV serostatus and serum levels of HCV RNA, ALT and

AST were performed using commercial kits and laboratory

procedures described previously.22 Serum samples with HCV

RNA levels higher than or equal to 1,000 IU/mL were exam-

ined for HCV genotypes by direct sequencing.

The newly developed HCC cases were identified by

follow-up health examination and computerized linkage with

National Cancer Registration profiles and National Death

Certification profiles from January 1, 1991 through December

31, 2008. The HCC cases were confirmed by (i) histopathol-

ogy; (ii) two imaging techniques (abdominal ultrasonography,

angiogram or computed tomography) or (iii) one imaging

technique plus a serum a-fetoprotein level of 400 ng/mL or

greater. The study protocol was approved by the Institutional

Review Board of the College of Public Health, National Tai-

wan University, Taipei.

Statistical analysis

For the case–control study, the baseline characteristics of

HCC cases and controls were compared by v
2 tests. The

mean values of serum HCV RNA levels were compared by

HCV genotypes and the statistical differences were tested by

t-tests. The logistic regression model was used to examine

the associations of HCV genotypes and risk for HCC. The

crude and adjusted odds ratios (ORs) with 95% confidence

intervals (95% CIs) were estimated for the magnitude of the

associations. To further evaluate the independence of HCV

genotype on the risk of HCC, the multivariate ORs (95%

CIs) were examined for participants with various combina-

tions of HCV genotype (1b and non-1b) and serum HCV

RNA levels (RNA< 105 IU/mL and RNA� 105 IU/mL).

In the prospective cohort study, the person-years of

follow-up were calculated for each person as the time from

the date of enrollment to the date of HCC identification, the

date of death or December 31, 2008, whichever came first.

Cumulative lifetime (age 30–75 years old) risk for HCC was

estimated for participants infected with various HCV sub-

types. The proportional hazards assumption was examined,

and the assumption was satisfied. Cox proportional hazards

models were used to examine the associations of HCV sub-

types with newly developed HCC after adjustment for other

risk factors of HCC. Hazard ratios (HRs) with 95% CIs were

estimated to assess the magnitude of the associations between

HCV genotypes and HCC. All analyses were performed using

the SAS statistical software package (release 9.1; SAS Insti-

tute, Cary, NC).

Results

Case–control study to examine associations between HCC

and HCV subtypes

The HCC cases had a higher percentage of older ages, males,

cigarette smokers, alcohol drinkers, abnormal serum levels of

AST and ALT and elevated serum HCV RNA levels than con-

trols (p< 0.001) as shown in Table 1. In addition, the preva-

lence of HCV genotype 1b was higher in HCC cases than

controls (64 vs. 55%, p< 0.001).

There were no significant associations of HCV subtype

with age, sex and serum levels of AST and ALT (p> 0.05).

However, participants infected with HCV subtype 1b had

higher serum HCV RNA levels than those infected with other

HCV subtypes. There were 63.2% of participants with HCV

1b had serum HCV RNA levels �105 IU/mL compared to

53.4% of those with HCV non-1b (p< 0.001). The mean

value of serum HCV RNA levels was 2.0 3 106 IU/mL for

HCV 1b group and 1.2 3 106 IU/mL for HCV non-1b group

(p< 0.001).

The crude OR of HCC for HCV 1b was 1.48 (1.11–1.96)

in comparison with other HCV subtypes. Older age, male

gender, alcohol consumption and elevated serum level of

ALT, AST and HCV RNA were associated with an increased

risk of HCC. After adjusting for age and sex, the participants

with HCV 1b infection had 1.56 (1.13–2.16)-fold risk of

HCC compared to those with HCV non-1b infection. The

multivariate adjusted OR (95% CI) for HCV 1b infection was

1.43 (1.02–2.02) compared with HCV non-1b infection after

adjusting for age (1-year increment), sex, alcohol consump-

tion and serum HCV RNA levels (each log10 increment),

showing HCV 1b subtype was an independent risk factor for

HCC (Table 2).

In the combination analysis of HCV subtype and serum

HCV RNA level, the multivariate-adjusted OR (95% CI) of

HCC was 0.83 (0.44–1.57) for non-1b infection with HCV

RNA< 105 IU/mL, 3.43 (1.89–6.21) for non-1b infection

with HCV RNA� 105 IU/mL and 5.49 (3.20–9.42) for 1b

infection with HCV RNA� 105 IU/mL, comparing 1b infec-

tion with HCV RNA< 105 IU/mL as a reference group.

Prospective cohort study to evaluate the long-term

predictability of HCC by HCV subtypes

In the R.E.V.E.A.L.-HCV cohort, the most prevalent HCV

subtypes were 1b and 2a, with 270 (56.6%) having HCV 1b

infection and 125 (26.2%) having HCV 2a infection. The dis-

tribution of HCV subtypes was similar in various age and

gender groups, and it differed significantly in residential areas

(p< 0.001).

Among 975 anti-HCV-seropositive participants who were

seronegative for HBsAg, 478 participants who had available

HCV subtype data (serum HCV RNA levels �1,000 IU/mL)

were included for the analyses to evaluate the associations

between HCV subtypes and long-term risk of HCC in HCV-

monoinfected participants. There were 79 cases of newly

developed HCC occurred during 13160.6 person-years of

follow-up, giving an incidence rate of 600.3 per 100,000

person-years. The cumulative lifetime (30–75 years) HCC

risk was 6.5, 19.2 and 29.7% for groups of serum HCV RNA

levels <1,000 IU/mL, HCV non-1b and HCV 1b, respectively

(p< 0.001), as shown in Figure 1.
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The number of cases, incidence and HRs of HCC by

HCV genotypes are shown in Table 3. Participants infected

with HCV 1b had an increased risk of developing HCC.

Compared with the participants with serum HCV RNA levels

<1,000 IU/mL (the referent group), the multivariate-adjusted

HR (95% CI) of developing HCC was 2.90 (1.36–6.19) for

participants with other HCV subtypes (1a, 2a and 2b) and

5.42 (2.74–10.70) for participants with HCV 1b (p< 0.001).

Among participants with available HCV subtype data, HCV

1b was associated with an increased risk of HCC compared

to other HCV subtypes showing a multivariate-adjusted HR

(95% CI) of 1.85 (1.06–3.22) after controlling for serum

HCV RNA levels. Comparing with HCV 1a, 2a and 2b sub-

type as the reference group, the corresponding multivariate-

adjusted HR (95% CI) for HCV 1b was 2.27 (0.51–10.00),

2.38 (1.18–4.76) and 1.04 (0.46–2.38), respectively.

Discussion

Our study contained two approaches: a case–control study to

assess the independent role of HCV genotype in the develop-

ment of HCC after adjusting for other risk factors, and a pro-

spective cohort study to elucidate the temporality and long-

term predictability of HCV genotype of the risk for HCC.

Both the two approaches enrolled anti-HCV-seropositive par-

ticipants seronegative for HBsAg in a large sample size com-

pared to previous case–control 10,12,15,17 and cohort studies.14,19

Countries with predominant HCV 1b appear to have a

high prevalence of HCC.23,24 Previous studies showed that

Table 1. Baseline characteristics of hepatocellular carcinoma cases and controls

Characteristics HCC cases (N5397) Controls (N5410) p Value

Age, mean6SD 65.968.9 50.969.1 <0.001

Age

�60 107 (26.9) 349 (85.1) <0.001

>60 290 (73.1) 61 (14.9)

Sex

Female 149 (37.5) 199 (48.5) 0.002

Male 248 (62.5) 211 (51.5)

Cigarettes smoking

No 234 (59.9) 276 (67.3) 0.02

Yes 157 (40.2) 134 (32.7)

Alcohol consumption

No 267 (68.3) 370 (90.2) <0.001

Yes 124 (31.7) 40 (9.8)

Serum levels of ALT (U/L)

<45 137 (34.5) 334 (81.5) <0.001

45–90 144 (36.3) 55 (13.4)

>90 116 (29.2) 21 (5.1)

Serum levels of AST (U/L)

<45 115 (29.0) 334 (81.5) <0.001

45–90 196 (49.4) 59 (14.4)

>90 86 (21.7) 17 (4.2)

Serum levels of HCV RNA1 (IU/mL)

103–<104 21 (5.5) 95 (23.2) <0.001

104–<105 58 (15.2) 149 (36.3)

105–<106 100 (26.3) 145 (35.4)

�106 202 (53.0) 21 (5.1)

HCV genotype

1a 0 (0.0) 22 (5.4) <0.001

1b 255 (64.2) 225 (54.9)

2a 108 (27.2) 112 (27.3)

2b 34 (8.6) 51 (12.4)

1Sixteen missing data among hepatocellular carcinoma cases.
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HCV genotype 1b increased the risk of progression to HCC

compared with other genotypes.12,14–17,25 However, the find-

ings of these studies were limited to clinical patients with

advanced liver diseases.12,14–17,25 Our case–control study

enrolled clinical HCC patients compared with chronic hepati-

tis C adults living in the community and it showed that

HCV 1b was an independent risk factor of HCC. The follow-

up study consisted of anti-HCV seropositives in community

further supporting this finding. By recruiting the relatively

healthy asymptomatic carriers, the findings showed that

HCV 1b could be viewed as a predictor for liver-related out-

comes and the causal temporality was ascertained. Both the

two study designs suggested that HCV 1b might play as an

initiator of liver pathogenesis. In the other word, the role of

HCV 1b may play in the early stage of liver disease progres-

sion before the establishment of end-stage liver disease.

Hypothetically, HCV 1b may be introduced to Taiwan

earlier than other genotypes; thus, individuals with HCV 1b

Figure 1. Cumulative risk of hepatocellular carcinoma by HCV

subtypes.

Table 2. Odds ratios of risk factors associated with hepatocellular carcinoma among individuals with hepatitis C virus infection

Characteristics Crude OR (95% CI) Age–sex-adjusted OR (95% CI)

Age

�60 1.00 1.00

>60 15.51 (10.92–22.02) 9.63 (6.81–13.63)

Sex

Female 1.00 1.00

Male 1.57 (1.19–2.08) 1.65 (1.16–2.33)

Cigarettes smoking

No 1.00 1.00

Yes 1.38 (1.04–1.85) 0.98 (0.62–1.53)

Alcohol consumption

No 1.00 1.00

Yes 4.30 (2.91–6.34) 5.87 (3.56–9.66)

Serum levels of ALT (U/L)

<45 1.00 1.00

45–90 6.38 (4.41–9.23) 6.35 (4.03–10.01)

>90 13.46 (8.12–22.32) 14.82 (8.24–26.64)

Serum levels of AST (U/L)

<45 1.00 1.00

45–90 9.65 (6.73–13.83) 8.57 (5.54–13.26)

>90 14.69 (8.38–25.76) 17.39 (9.12–33.16)

Serum levels of HCV RNA (U/mL)

103–<104 1.00 1.00

104–<105 1.76 (1.00–3.09) 1.58 (0.82–3.06)

105–<106 3.12 (1.82–5.34) 2.81 (1.49–5.29)

�106 43.51 (22.67–83.53) 35.27 (16.81–73.98)

HCV genotype

Non-1b 1.00 1.00

1b 1.48 (1.11–1.96) 1.56 (1.13–2.16) In
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may be ascribed to a longer duration of infection. However,

HCV 1b was not associated with older age both in the case–

control and prospective designs in our study. Therefore, the

associations of HCV 1b and HCC may not be attributed to a

cohort effect generated by older people.26 In addition, our

follow-up study estimated the life-time cumulative risk for

HCC by HCV genotypes and showed that HCV 1b had

increased risk on HCC (p< 0.001). This evidence further

supported that HCV 1b was an independent risk factor.

Within HCV genotype 1, genotype 1b carried a higher risk

for HCC than genotype 1a. On the other hand, among the

most prevalent HCV genotype in Taiwan (1b and 2a), geno-

type 1b showed twofold risk for HCC. The HCV-associated

hepatocarcinogenesis appears to be direct or indirect effects.

The virus infection directly deregulates host cell cycle check-

points and the infected cells accumulate mutations, eventually

resulting in hepatocyte transformations; on the other hand,

the virus may arise inflammatory responses that contribute

indirectly substantially to carcinogenesis.27 Whether HCV 1b

contains a specific nucleotide that is associated with direct

pathogenesis or triggers a stronger inflammatory response still

needs to be extensively investigated. It is possible that virus

with different sequences has various ability to trigger adaptive

immunity that is related to virus persistence.28 The HCV

whole-genome sequencing might be useful for characterizing

the specific nucleotide that should provide essential informa-

tion to identify targets for antiviral agents.29

The most prevalent HCV subtypes are 1a, 1b, 2a, 2b and

3a, which are widely distributed globally and account for the

majority of HCV infections worldwide.30,31 These subtypes

are predominant in the United States, Europe, Australia and

East Asia (Japan, Taiwan, China and Thailand).32,33 The geo-

graphical distributions of other HCV genotypes were more

restricted, including 4a in the Middle East, Egypt and Central

Africa, 5a in South Africa and 6a in Southeast Asia.33,34 The

most prevalent HCV genotype in Taiwan was 1b.35–37 How-

ever, previous studies were limited to clinical patients with

chronic liver diseases,35–37 patients with hemodialysis36 and

individuals from HCV-hyperendemic areas.37 No study in

Taiwan has evaluated the prevalence of HCV subtypes in the

general population.

The R.E.V.E.A.L.-HCV cohort enrolled community-

dwelling Taiwanese residents and provided the data of HCV

genotype prevalence. We found four major HCV subtypes

including 1a, 1b, 2a and 2b. The finding was consistent with

another study conducted in southern Taiwan.37 However,

that study also found that a small number of subjects had

HCV subtype 3a infection, with the prevalence of 0.3%

(n5 4). The HCV subtype 3a was associated with younger

age and intravenous drug abusers. A recent study suggested

that the HCV subtype 3a infection may have been transmit-

ted from China or Southeast Asia into Taiwan through the

drug trafficking route and found a prevalence of genotype 3a

among intravenous drug users of 20.2%.38 However, the

major transmission routes of HCV in Taiwan during the

period of early 1990s were iatrogenic factors, including medi-

cal injection and blood transfusion.21,39 The seven townships

we included in this study were relatively stable, and the

townships in Penghu islets were isolated. A majority of sub-

jects residing in the agriculture/fishery-based townships were

farmers, police, labor workers, etc. The closed population

may explain the four main subtypes identified in our sample

collection time.

In clinical trials, patients infected with HCV genotype 1

have been shown to have a decreased sustained response rate

with antiviral treatment.40,41 However, the anti-HCV-

seropositive subjects in our study lacked information for their

treatment experience. The subjects from TLCN were recruited

from medical centers. Low treatment response rate may

decrease the willingness to participate in this observational

study; thus, the associated OR may be underestimated. On the

other hand, rare participants in R.E.V.E.A.L.-HCV cohort had

antiviral treatment experience with interferon owing to its

high cost and adverse effects. The Taiwanese National Health

Insurance program did not start to reimburse the expenses of

antiviral treatment until October 2003 when patients also had

to meet certain criteria including abnormal serum ALT levels

(>82 U/L) and moderate fibrosis proven by liver biopsy. As

the R.E.V.E.A.L.-HCV cohort may be considered a natural his-

tory study of chronic hepatitis C, differential treatment

response rates, which might confound the associations between

genotype 1b and HCC, should not be of concern.

There were limitations in our study. We evaluated the

associations between HCV subtypes and the risk for HCC.

However, the HCC cases in less prevalent subtypes (1a and

2b) were small, which may lead to imprecise estimations. It

Table 3. Multivariable-adjusted hazard ratios of developing hepatocellular carcinoma (HCC) by hepatitis C virus (HCV) subtypes1

HCV subtype
Total
number

HCC
cases

Follow-up
person-years

Incidence
(per 100,000
person-years)

Crude hazard
ratio (95%
confidence interval)

Multivariate-adjusted
hazard ratio (95%
confidence interval)

HCV RNA <1,000 IU/mL 388 12 6167.1 194.6 1.00 1.00

1a 24 2 360.8 554.3

2a 125 13 1844.2 704.9 3.83 (1.90–7.74) 2.90 (1.36–6.19)

2b 58 7 867.9 806.5

1b 270 45 3920.6 1147.8 6.28 (3.32–11.88) 5.42 (2.74–10.70)

1Adjusted for age (5-year increment), sex, serum ALT levels, history of diabetes, body mass index, cigarette smoking and alcohol drinking.
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will be interesting to evaluate the impact of HCV subtype on

the various fibrosis stages (F4 vs. F0–F3 by Metavir score). How-

ever, the participants in our study were individuals who were

relatively healthy and asymptomatic carriers with HCV infection.

The liver biopsy was not practical to be performed for the

asymptomatic HCV carriers living in the community.

The findings suggest that HCV 1b was the most prevalent

in Taiwan and it was a significant risk factor for the develop-

ment of HCC. The finding suggested that the management of

HCV patients should be customized by viral subtypes. The

pathogenicity of HCV subtypes needs to be further investi-

gated to identify those for whom effective early treatments

are most needed.
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