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Abstract

Background Noninvasive risk factors are required for
predicting the development of hepatocellular carcinoma
(HCC) not only in patients with cirrhosis but also in those
with chronic hepatitis who are infected with hepatitis C
virus (HCV).

Methods A total of 707 patients with chronic HCV
infection without other risks were evaluated for the pre-
dictive value of noninvasive risk factors for HCC, includ-
ing age, sex, viral load, genotype, fibrosis stage, aspartate
and alanine aminotransferase levels, bilirubin, albumin,
platelet count, and alpha-fetoprotein (AFP) at entry to the
study, as well as interferon (IFN) therapy they received.
Results The ten-year cumulative incidence rates of HCC
for patients with fibrosis stages FO/F1, F2, F3, and F4 were
2.5, 12.8, 19.3, and 55.9%, respectively. Multivariate
analysis identified age >57 years [hazard ratio (HR) 2.026,
P = 0.004], fibrosis stage F4 (HR 3.957, P < 0.001), and
AFP 6-20 ng/mL (HR 1.942, P = 0.030) and >20 ng/mL
(HR 3.884, P < 0.001), as well as the response to IFN
[relative risk (RR) 0.099, P < 0.001], as independent risk
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factors for the development of HCC. The ten-year cumu-
lative incidence rates of HCC in the patients with AFP
levels of <6, 6-20, and >20 ng/mL at entry were 6.0, 24.6,
and 47.3%, respectively.

Conclusions Not only high (>20 ng/mL), but also even
slightly elevated (6-20 ng/mL) AFP levels, could serve as
a risk factor for HCC to complement the fibrosis stage. In
contrast, AFP levels <6 ng/mL indicate a low risk of HCC
development in patients infected with HCV, irrespective of
the fibrosis stage.

Keywords Alpha-fetoprotein - Hepatitis C virus -
Hepatocellular carcinoma

Introduction

Worldwide, an estimated 170 million people are persis-
tently infected with hepatitis C virus (HCV) [1, 2], and they
are at high risk of developing hepatocellular carcinoma
(HCC) [1, 3-5]. Several factors have been identified that
increase the risk of HCC, including, age, male gender, and
alcohol intake, as well as cirrhosis and the duration of
infection [3, 5]. Of these factors, the stage of liver fibrosis
parallels the risk for HCV-associated HCC. The annual
incidence of HCC in patients with HCV-related cirrhosis
ranges from 1 to 7% [6, 7]. Although liver biopsy is the
gold standard for the assessment of hepatic fibrosis [8, 9], it
is too invasive a procedure to be acceptable as a routine test
[10, 11]. In place of liver biopsy, the platelet count is used
to estimate the degree of fibrosis [12-14], and low platelet
counts have been shown to be a risk factor for the devel-
opment of HCC in cirrhotic patients [13, 15, 16]. In this
study, we tried to identify noninvasive markers for pre-
dicting the development of HCC in a large cohort of



