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Abstract

AIM: To evaluate the clinical value of plasma apolipoprotein
A-I (Apo A-I) as a marker of fibrosis in children with chronic
hepatitis B (CHB).

METHODS: Liver biopsy specimens from 49 children with
CHB were evaluated by using Knodell index. Plasma Apo
A-I level was measured after 12-h fasting. Student’s t test,
Spearman’s correlation test and receptor-operating
characteristic (ROC) curve were used for statistical
evaluation.

RESULTS: Mean Apo A-I level of the patients was not different
from that of controls (P>0.05). Six (8.7%) children had
fibrosis score of more than 2 (severe fibrosis). No difference
in the level of mean plasma Apo A-I was found among children
with and without severe fibrosis (P>0.05). No correlation
between Apo A-I level and fibrosis scores was found (P>0.05).
The area under the ROC curve was 0.407±0.146 (P>0.05).

CONCLUSION: Severe fibrosis is not common in children
with CHB and plasma Apo A-I level is not a reliable indicator of
fibrosis.
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INTRODUCTION
Apolipoprotein A-I (Apo A-I) is produced mainly by hepatocytes
and its level varies according to the degree of liver fibrosis[1-4].
In our previous study, we demonstrated the inverse correlation
of Apo A-I with the Child-Pugh score[3] in children with cirrhosis.
Data of Apo A-I levels in chronic hepatitis were mainly from
studies performed in adults with hepatitis C[5,6]. A recent study
showed that serum Apo A-I level was inversely correlated with
liver fibrosis in adult patients with chronic hepatitis B (CHB)[7].
       Liver biopsy is an invasive procedure especially for children.
It is well known that serum alanine transaminase (ALT) is a
good indicator of portal inflammation in chronic hepatitis[8],

but a reliable biochemical fibrosis index is not available for
children. The aim of this study was to determine if low plasma
Apo A-I level was a reliable indicator of fibrosis in childhood
CHB.

MATERIALS AND METHODS
Forty-nine hepatitis Be antigen (HBeAg) positive children
(13 females and 36 males) with pathology verified chronic
HBV infection were included in this study. Their mean age was
9.1±4.1 years (3 to 18 years). Patients were excluded if they had
hepatitis D or C or HIV infection. No patient had evidence of
decompensated liver diseases or autoimmune hepatitis. Parents
of the patients were required to give written informed consent
before entering the study.
       Pretreatment liver biopsy specimens were obtained from all
patients and scored with the use of the Knodell index[9], which
grades the histological activity of hepatitis on a scale from 0 to
22, with higher scores indicating more severe abnormalities.
The overall Knodell score is the sum of the scores for periportal/
bridging necrosis (0 to 10), intralobular degeneration and
focal necrosis (0 to 4), portal inflammation (0 to 4), and fibrosis
(0 to 4). Before the patients entered the study, blood samples
were taken for the test of blood cell counts, serum alanine
aminotransferase (ALT), Apo A-I, hepatitis B surface antigen
(HBsAg), HBeAg, antibody to HBeAg, antibody to HBsAg
and HBV DNA.
        Plasma Apo A-I levels of 20 gender- and age-matched healthy
children were used as controls. Student’s t test, Spearmen’s
correlation test and ROC curve were used for statistical analysis.

RESULTS
Pre treatment ALT, Apo A-I, hepatic activity index (HAI), portal
fibrosis, inflammation and necrosis scores, and HBV DNA levels
of the children are shown in Table 1. Mean plasma Apo A-I
level of 49 children with CHB was not different from that of
controls (39.3±5.8 µmol/L vs 40.71±4.8 µmol/L, P>0.05).

Table 1  Some pretreatment biochemical, pathological and
serological findings in children with chronic hepatitis B

Parameter mean±SD Range

ALT (IU/l)      80±80  21-396
Apo A-I (µmol/L)   39.3±5.8            29.2-57.5
Hepatic activity index     7.0±3.0    3-17
Portal fibrosis     1.4±0.9    0-4
Portal inflammation     2.0±1.2    0-4
Focal necrosis     1.6±0.9    0-4
Bridging necrosis     2.0±1.6    0-6
HBV DNA (ng/L) 1 537±712             118-3 111

       Children with CHB were divided into 2 groups according to
their fibrosis stage: group 1, whose portal fibrosis scores were
0, 1 or 2; group 2, whose portal fibrosis scores were 3 or 4. In
groups 1 and 2, the mean Apo A-I levels were 39.6±5.6 µmol/L

      

 



and 36.9±6.8 µmol/L, respectively (P> 0.05). Only 6 (8.7%)
children had a fibrosis score of more than 2.
       No correlation among Apo A-I and HAI, portal inflammation,
portal fibrosis, focal necrosis, bridging necrosis scores was found
(P>0.05). A positive correlation between ALT and portal inflam-
mation scores and between ALT and HAI was found (P< 0.05 and
P<0.01, respectively).
       The area under the ROC curve of Apo A-I was 0.407±0.146
(P>0.05, Figure 1).

Figure 1  ROC curve of Apo A-I.

DISCUSSION
Fibronectin, a major liver extracellular matrix component, can
interact with Apo A-I both by downregulating its mRNA level
in liver cells and by binding to this molecule after its secretion
in the extracellular space[1,2]. Since fibronectin is the first matrix
component to be produced in excess and deposited in liver
fibrosis, it has been thought to be involved in the decrease in
Apo A-I in alcoholic patients with liver fibrosis and cirrhosis[1,2].
       Because liver biopsy is an invasive method with a 1/10 000
mortality rate, noninvasive serum markers of liver fibrosis are
under investigation[10]. Furthermore, although histological
analysis is considered to be the gold standard for the diagnosis
of extensive fibrosis and cirrhosis, the rate of false-negative
results was approximately 15-20%[10]. Clinical investigations
on fibrosis markers were generally focused on hepatitis C rather
than hepatitis B[5,6]. One of the few studies performed of patients
with CHB was the study Huang et al.[7]. They investigated the
value of serum biochemical markers in the diagnosis of liver
fibrosis of patients with hepatitis B and observed that levels of
ALT, total bilirubin, alpha 2-macroglobulin, GGT and Apo A-I
were signi-ficantly correlated with the clinical staging of liver
fibrosis, and concluded that a combined assessment of these
indices might help obtain an accurate diagnosis of liver cirrhosis
with less need of pathological biopsy in this population[7].
      Besides noninvasive biochemical markers, some studies
strongly recommended using some historical features such as
sex, age at biopsy and alcohol consumption as independent
predictors of fibrosis in chronic hepatitis C adults[5]. They
demonstrated that a simple index including age, sex, and five
biochemical markers could accurately predict significant
hepatitis C-related fibrosis[5].
       Teare et al.[11]. compared aminoterminal type III procollagen
propeptide (PIIIP) with the PGA index, which combines the
prothrombin time, gamma-glutamyl transpeptidase activity, and
serum Apo A-I concentration, in predicting liver fibrosis in
patients with alcoholic liver disease, primary biliary cirrhosis, and
CHB. They stated that PGA and PIIIP values were increased in
all patients with CHB in comparison with controls. For the
detection of cirrhosis they found that PGA was 91% sensitive
and 81% specific[11]. Similarly Ding et al.[12] evaluated the
diagnostic value of serum liver fibrosis markers by analyzing
the correlation between liver fibrosis stage in patients with

CHB and serum liver fibrosis markers, such as hyaluronate,
type III procollagen, laminin, and type IV collagen in 278
patients. They found that liver fibrosis stage was correlated to
inflammation degree and that serum hyaluronate, type III
procollagen, laminin, and type IV collagen could reflect the
state of liver fibrosis[12].
      The difference between mean Apo A-I level of children with
CHB and controls was not significant (39.3±5.8 µmol/L vs
40.71±4.8 µmol/L). In 2002, we reported similar figures for
children with chronic hepatitis, most of them had CHB[4].
However, Norton et al.[13] reported that Apo A-I and apo C-III
steady-state mRNA levels were suppressed by HBV replication
and/or gene expression. Other studies revealed that the levels of
Apo A-I and Apo A-II were reduced during acute hepatitis, when
virus levels were high, and normalized after viral clearance[14,15].
Similar results were reported for chronic HBV infection. Reduced
levels of circulating lipoproteins and apolipoproteins have been
correlated with increased viral replication[16-18]. In our study no
correlation between HBV DNA and Apo A-I levels was detected.
     Of the 49 children, only 8.7% had significant fibrosis
according to Knodell index (>2), suggesting that fibrosis is not
prevalent in this age group. Although the mean plasma Apo
A-I level was lower in this small population compared to children
with mild/no fibrosis (36.9±6.8 µmol/L vs 39.6±5.6 µmol/L),
statistical significance was not detected.
    Recently it has been recommended to use ROC curves in
determ-ination of the indices of hepatic fibrosis in clinical
practice[19,20]. In this study, plasma Apo A-I level as a fibrosis
marker was measured in children with CHB and compared with
Knodell scores to determine if it had any clinical value as a
marker of fibrosis. In conclusion, severe fibrosis and Knodell
score higher than 2, are not common in CHB children and plasma
Apo A-I level is not a reliable indicator of fibrosis.
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