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ABSTRACT. The aim of this study was to investigate the
pathomorphological changes of chronic hepatitis B virus (HBV)
infection and the coincidence between clinical and pathological
diagnosis. Hematoxylin and eosin staining and immunohistochemistry
for HBsAg and HBcAg were performed on 97 liver biopsy specimens
collected from 97 patients with chronic HBV infection, including
55 HBV carriers. The agreement between clinical diagnosis and
pathological diagnosis in mild, moderate and severe chronic hepatitis
was 71.4, 60 and 83.3%. The rate of clinical diagnosis matching the
pathological diagnosis for fibrosis was higher than for inflammation
(83.33 vs 54.76%), especially in moderate (83.33 vs 26.67%) and severe
chronic hepatitis (66.67 vs 16.67%). The rate of serological/imaging
examination results and immunohistochemistry confirmation was as
high as 93.81% for HBsAg and 92.78% for HBcAg. In HBV carriers,
the degree of inflammation and fibrosis in most cases was mild, and the
younger the patients, the higher the ratios of GO and S0O. The clinical
diagnosis was correct in most cases, especially for inflammation and
in mild chronic hepatitis; the patients who were diagnosed as HBV
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carriers actually already had inflammation and fibrosis.
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INTRODUCTION

Hepatitis B virus (HBV) infection is a serious global public health problem affect-
ing billions of people globally (Alavian et al., 2012), where it is said that 1/3 of all people in
the world have been infected with HBV at some time. The prevalence of chronic hepatitis B
(CHB) has tended to increase in recent years (Hadziyannis and Papatheodoridis, 2006), where
it is reported that there are 350 million people diagnosed with CHB (Fox, 2012) and that 1
million die of disease caused by HBV every year (Abdo et al., 2012). In China, the ratio of
HBsAg-positive infection was 9.75% in 1992 (Su and Ye, 2012), which was defined as high
prevalence, but it decreased in recent decades with popularity of HBV vaccination and chemo-
therapy (Hwang et al., 2012). Although the prevalence and incidence have declined now, the
total number of HBV infection is still very large (Yang et al., 2012).

Most of the time, HBV diagnosis depends on clinical symptoms and blood tests, in-
cluding HBV antigen (HBsAg/HBeAg) or antibody (HBsAb/HBeAb/HBcAb) detection and
liver enzyme (usually including alanine aminotransferase (ALT) and aspartate aminotransfer-
ase (AST) assays. When the result of the antigen test is negative, serum liver enzymes are fre-
quently determined to aid disease diagnosis (Hann et al., 2012), and usually there is a positive
correlation between serum ALT or AST level and hepatic inflammation and fibrosis in patients
with HBV infection (Zheng et al., 2010; Bai et al., 2013). However, there are some patients
whose HBV antigen test is negative and the levels of AST and ALT are not very high. An ear-
lier prospective study showed that in the patients infected with HBV whose ALT was < twice
upper limit of normal (ULN), 59.3% had significant hepatic inflammation and 62.1% had
significant hepatic fibrosis (Lesmana et al., 2011). Therefore, pathological diagnosis is still
the most effective and gold standard diagnostic method for HBV, especially for serodiagnosis-
negative patients (Puoti, 2013). With liver biopsy, the diagnostic accuracy would increase and
the degree of inflammation and fibrosis could be accurately predicated.

In this study, 97 cases of liver biopsies from chronic HBV infection patients in the
Liver Diseases Bureau, Second Affiliated Hospital of Zhejiang Chinese Medical University,
were recruit and were grouped into 17-29, 30-40 and 41-57 years. The slides were collected
to investigate the coincidence of clinical and pathological diagnosis, and the degree of inflam-
mation and fibrosis in the different age groups.

MATERIAL AND METHODS
Subjects

Ninety-seven cases were inpatients including 57 males and 40 females. This study
was conducted in accordance with the Declaration of Helsinki and with the approval of the
Ethics Committee of the Second Affiliated Hospital of Zhejiang Chinese Medical University,
and written informed consent was obtained from all participants. Their ages varied from 17
to 57 years and the mean age was 33.6 years. The course of disease varied from 11 months to
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33 years. According to the diagnostic criteria revised during the National Conference of Viral
Hepeatitis in 2000 (Chinese Society of Infectious and Parasitic Diseases, Hepatology, 2000),
97 cases of patients with clinical diagnosis were summarized as follows: 55 cases of HBV car-
riers, 42 cases of chronic hepatitis B patients (according to clinical mild, moderate and severe
classification, there were 21, 15 and 16 cases, respectively), among which there were 3 cases
of HBV/HEV co-infection and 2 cases of HBV/HCV co-infection. Pathological diagnosis
was based on the standard revised in the National Conference of Parasitic and Infectious Dis-
eases in 2000 (Chinese Society of Infectious and Parasitic Diseases, Hepatology, 2000): mild
chronic hepatitis G1-2, S0-2; moderate chronic hepatitis G3, S2-3; severe chronic hepatitis
G4, S3-4. All patients had not received antiviral therapy before biopsy.

Aliver tissue specimen (length >1.0 cm) was obtained by introducing the needle into the
liver substance and withdrawing rapidly within 1 s. The biopsy was fixed in 10% formal saline,
conventionally dehydrated, sliced, embedded in paraffin, and stained using hematoxylin and
eosin. Immunohistochemical double staining with detection of Flag-tagged proteins (HBsAg,
HBcAg) was observed with a light microscope. With the consent of their families, two patients
had liver biopsy when approaching clinical death or 2 h after the clinical diagnosis of death.

RESULTS

Comparison of the clinical and pathological diagnosis

In the majority of cases, clinical and pathological diagnosis were in agreement. For
example, 87.3% of the HBV carriers were confirmed to have mild chronic hepatitis by patho-
logical diagnosis. Clinical diagnosis agreed with pathological diagnosis for mild, moderate
and severe chronic hepatitis in 71.4, 60 and 83.3% of cases, so we concluded that the accuracy
of clinical diagnosis for moderate chronic hepatitis was lower than for mild or severe chronic
hepatitis (Table 1).

Table 1. Comparison of clinical and pathological diagnosis results among 97 cases of patients with chronic
HBYV infection.

Clinical diagnosis Cases Pathological diagnosis (cases)

Mild CH Moderate CH Severe CH
HBV carriers 55 48 5 2
Mild CH 21 15 4 2
Moderate CH 15 2 9 4
Severe CH 6 0 1 5

CH = chronic hepatitis.

Comparison of the degree of inflammation and fibrosis by clinical and pathological
diagnosis

The total coincidence was 83.33%. The results of mild chronic hepatitis showed that
95.24% (20/21) of the clinical diagnosis matched the pathological diagnosis, and in severe
chronic hepatitis the agreement was 83.33% (5/6), while the rate of diagnostic confirmation in
moderate chronic hepatitis was the lowest, only 66.67% (10/15) (Table 2).
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Table 2. Comparison of the degree of fibrosis by clinical and pathological diagnosis among 97 cases of patients
with HBV infection.

Clinical diagnosis Cases Pathological diagnosis (cases)

SO S1 S2 S3 S4
HBV carriers 55 31 21 2 1 0
Mild CH 21 6 12 2 1 0
Moderate CH 15 3 2 8 2 0
Severe CH 6 0 0 1 4 1

CH = chronic hepatitis.

For inflammation, the total coincidence was 54, 76%. The results for mild chronic
hepatitis showed that clinical diagnosis matched pathological diagnosis in 85.71% of cases
(18/21), but the confirmation rate in moderate and severe chronic hepatitis was much lower,
where it was respectively only 26.67% (4/15) and 16.67% (1/6) (Table 3).

Table 3. Comparison of the degree of inflammation by clinical and pathological diagnosis among 97 cases of
patients with HBV infection.

Clinical diagnosis Cases Pathological diagnosis (cases)

GO Gl G2 G3 G4
HBYV carriers 55 28 23 3 1 0
Mild CH 21 1 11 7 2 0
Moderate CH 15 1 2 8 4 0
Severe CH 6 0 0 2 3 1

CH = chronic hepatitis.

Comparison of clinical diagnosis and immunohistochemistry of liver biopsy

Among the 97 patients who were diagnosed with chronic HBV infection, 93.81%
(91/97) biopsy specimens expressed HBsAg and 92.78% (90/97) expressed HBcAg (Table 4).

Table 4. Expression of HBsAg and HBcAg in liver tissues among 97 cases of patients with chronic HBV
infection by clinical diagnosis.

Liver biopsy results Cases Positive Negative
HBsAg 97 91 6
HBcAg 97 90 7

Analysis of liver histopathological diagnosis among S5 cases of chronic HBV
carriers categorized by age

Among the 55 cases of chronic HBV carriers, the degree of inflammation in most
cases indicated mild chronic hepatitis at all ages, and there was only 1 case in the 41-57 years
group that was G3, which is moderate. The younger the patients, the lower the degree of in-
flammation. In the 17-29-year group, 62.25% were GO, but in the older group, the rates of GO
and G1 were close. It should be noted that in the 30-40-year group, there were 32 cases, but
in the 17-29- and 41-57-year groups, there were respectively only 8 and 14 cases, so it was
possible that this result did not reflect the real situation (Table 5).
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Table 5. Comparison of the degree of inflammation among 55 cases of chronic HBV carriers categorized by age
through pathological diagnosis.

17-29 years 30-40 years 41-57 years

Cases Ratio (%) Cases Ratio (%) Cases Ratio (%)
GO 5 62.5 15 46.9 8 533
Gl 2 25.0 16 50.0 5 333
G2 1 12.5 1 3.1 1 6.7
G3 0 0.0 0 0.0 1 6.7
G4 0 0.0 0 0.0 0 0.0
Total 8 32 15

The result showed the correspondence between S and G. Similarly, the rate of SO was
much higher in the younger group. Among the 8 cases who were HBV carriers, 6 (75.0%)
were S0, while in the middle age group, the ratio of SO was 59.4% and S1 was 37.5%, in
the older group, the rate was 40.0 and 46.7%, respectively. In both the middle age and older
groups, the rates of SO and S1 were much closer. Notably, only in the older group were there 2
cases of S2 or S3, which means moderate to severe hepatitis. But again, there may be bias in
the result since the cases in the younger and older groups were not sufficient (Table 6).

Table 6. Comparison of the degree of fibrosis among 55 cases of patients pathologically diagnosed as chronic
HBV carriers classified by age.

17-29 years 30-40 years 41-57 years

Cases Ratio (%) Cases Ratio (%) Cases Ratio (%)
SO 6 75.0 19 59.4 6 40.0
S1 2 25.0 12 37.5 7 46.7
S2 0 0.0 1 3.1 1 6.7
S3 0 0.0 0 0.0 1 6.7
S4 0 0.0 0 0.0 0 0
Total 8 32 15
DISCUSSION

The diagnosis of chronic liver disease relies on clinical symptoms, signs, serological
tests, and imaging examinations, but many patients with chronic liver disease have no obvi-
ous clinical manifestations or signs (Okuse et al., 2012). Even serological examination and
imaging examination cannot reflect the real situation of the liver. These bring about many dif-
ficulties in diagnosis, treatment and judgment of prognosis. Despite the fact that liver biopsy
is not easily acceptable and limited to some extent, it is still recognized as the gold standard
for the diagnosis of liver lesions at home and abroad (Cheong et al., 2012). Implementation of
the liver biopsy is not only able to grasp the morphological changes of the liver tissue, but also
may get more valuable tips identifying the degree of inflammation and fibrosis in the liver and
the unknown liver damage (Ren et al., 2013), which will individualize therapeutic schemes,
predicting the effects of treatment (Cheng et al., 2005). Hence, liver biopsy should be strongly
advocated in clinical work.

Recently, there have been considerable interests in chronic HBV carriers at home and
abroad. The number of controversies around early intervention of HBV carriers has been on
the rise (Bottero et al., 2013). Although there is no consensus on this issue, most authors still
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advocate that this part of the population should be reexamined and followed-up periodically
without anti-viral treatment (Norouzi et al., 2012). There were 55 cases that were diagnosed as
HBYV carriers through clinical diagnosis: 24 cases of patients had fibrosis (21 S1, 2 S2, 1 S3)
and 31 cases of patients had no fibrosis (S0); 27 cases of patients had inflammation (23 Gl1,
3 G2, 1 G3) and 28 cases had no inflammation (G0). The above results suggest that although
chronic HBV carriers were in stable conditions without inflammation and fibrosis according to
serological tests, serological tests cannot fully reflect the real situation of the liver.

Fifty-five cases of patients clinically diagnosed as HBV carriers were divided into
three groups according to age: 17-29, 30-40 and 41-57 years. Comparing with the results of
pathological diagnosis, respectively, the degree of liver inflammation and fibrosis was more
severe with increasing age. In the 17-29-year group, the percentages of patients without sig-
nificant inflammation and fibrosis were 62.5% (G0) and 75.0% (SO0), respectively. In the 30-
40-year group, the percentages of patients with significant inflammation and fibrosis were
53.1% (G1: 50.0%, G2: 3.1%) and 40.6% (S1: 37.5%, S2: 3.1%). In the 41-57-year group, the
percentages of patients with significant inflammation and fibrosis were 46.7% (G1: 33.3%,
G2: 6.7%, G3: 6.7%) and 60.1% (S1: 46.7%, S2: 6.7%, S3: 6.7%), respectively. Comparing
the 30-40- and 41-57-year groups, the percentage of patients with inflammation was higher in
the latter, while the percentage of patients with fibrosis was higher than the former. This may
have something to do with the infection status of chronic HBV. The younger the patients, the
greater the inflammatory reactions. However, the inflammatory reactions lessened and the de-
gree of fibrosis increased with increasing age. Therefore, it is believed that persistently normal
liver function should not become a barrier to antiviral treatment and that liver biopsy is equally
important for chronic HBYV, especially, placing emphasis on liver biopsy of chronic HBV car-
riers who are more than 30 years old, which would guarantee understanding the disease and
timely intervention. When chronic HBV carriers had significant inflammation and fibrosis
after liver biopsy, it was necessary to intervene in a timely manner.

Forty-two cases of patients clinically diagnosed with mild, moderate or severe chronic
HBYV and patients pathologically diagnosed with fibrosis and inflammation were not closely
related. Among the liver biopsy results clinically diagnosed as the same type of chronic hepa-
titis B, the number of pathological diagnosed cases was more than that of clinical diagnosis,
regardless of the degree of inflammation and fibrosis. The above results once again revealed
the limitations of serological tests or imaging examinations, concealing the seriousness of some
patients with liver inflammation and fibrosis, which may be related to the liver having a strong
compensatory ability. During the period of chronic inflammatory liver, the rise in serum ALT
and AST means lesions of the unit membrane of liver cells. ALT and AST levels indicate dam-
age to the surface of liver cells instead of the degree of damage (Zhu et al., 2011). They are inef-
fective in determining the degree of liver inflammation only by their rise. The degree of inflam-
mation shown by the liver biopsy has been divided into several stages based on inflammation
of portal area and acinar inflammation and necrosis (Papatheodoridis et al., 2012). Especially,
in the stage of severe hepatitis because of liver cell necrosis, ALT and AST were not increased.
Therefore, liver biopsy can reveal more accurately the degree of inflammation and fibrosis of
the liver parenchyma (Chu et al., 2013). There were some differences in the degree of inflam-
mation and fibrosis between the two methods. Although liver biopsy is universally accepted as
the gold standard, it is in need of some conditions to realize its diagnostic accuracy.

Among 97 cases of patients clinically diagnosed with chronic HBV infection, liver
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biopsy suggested that there were 6 cases of HBsAg-negative and 7 cases of HBcAg-negative,
which may have something to do with uneven liver inflammation and fibrosis. Meanwhile, as
an invasive operation, some external factors such as the length of sample, diameter and timeli-
ness should be taken into consideration when performing a liver biopsy. These external factors
could have an impact on the results. It is necessary to have both liver biopsy and immunobhis-
tochemical examination done at the same time.

Clinicians should be concerned about people with chronic infection, including chronic
HBYV carriers, and fully aware of the need of liver biopsy for this group. In addition to the
conventional serological tests and imaging examination, we should pay attention to the role of
liver biopsy plays in the diagnosis of liver diseases and selection of therapeutic regimens. We
can accurately determine the degree of liver inflammation and fibrosis through liver biopsy,
which can provide the basis for individualized treatment. If necessary, liver biopsy can be
performed several times.
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