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ABSTRACT 
Aim: In the current study, we aimed at identifying independent laboratory parameter to predict liver damage. 
Background: Although liver biopsy is frequently recommended in assessing disease severity and selecting antiviral 
treatment candidates, it has several limitations.  
Patients and methods: A total of 527 patients with untreated chronic hepatitis B virus infection were selected. A 
percutaneous liver biopsy was obtained. All of the patients were graded and staged for liver fibrosis (1-6) and 
inflammatory activity (1-18). Complete blood count,   biochemical blood tests and   Serum viral markers were detected 
for these patients. 
Results: 106 patients had moderate to severe necroinflammatory activity. Compared to patients with mild activity, this 
group was older and had significantly higher aspartate aminotransferase (AST), alanine aminotrasferase (ALT), alkaline 
phosphatase (Alk. P) and AST to platelet ratio index (APRI) and significantly lowers hemoglobin (Hb), fasting blood 
sugar (FBS) and platelet (PLT). By multiple regressions analysis Hb, AST, FBS and PLT were independently predictive 
of moderate to severe necroinflammatory activity. 109 patients had moderate to severe fibrosis. Compared to patients 
with mild fibrosis, the former patients were older. In addition, the mean of AST, ALT, PT and APRI were significantly 
higher, and WBC, serum Alb and PLT were significantly lower in patients with moderate to severe fibrosis. Also by 
multiple regressions analysis age, AST, serum Alb and PLT were independently predictive of moderate to severe 
fibrosis. 
Conclusion: Our study demonstrates the utility of biochemical markers for the diagnosis of moderate histological 
lesions in patients with chronic hepatitis B.  Whereas millions of patients with chronic hepatitis B in the world are living, 
this approach will be useful and cost-benefit. 
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INTRODUCTION  
1The degree of hepatic necroinflammation 

(grade) and fibrosis (stage) are strongly associated 
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with the natural history and risk of complications 
in patients with chronic hepatitis B (CHB), thus 
accurate diagnosis of liver fibrosis and cirrhosis is 
crucial to the management of patients with CHB 
(1-5). 

    Although liver biopsy is frequently 
recommended in assessing disease severity and 

ORIGINAL  ARTICLE 



72  Prediction of liver histological lesions with biochemical markers in chronic hepatitis B Patients in Iran 
 

Gastroenterology and Hepatology From Bed to Bench 2010; 3(2): 71-76 

selecting antiviral treatment candidates (4), it has 
several limitations: 1. This invasive procedure 
induces marked anxiety, abdominal or shoulder 
pain and discomfort. 2. It is well known that this 
method is associated with a significant rate of 
false negative results for the diagnosis of cirrhosis, 
particularly in the cases of macronodular cirrhosis. 
For example, the accuracy of the histological 
assessment of necroinflammation and fibrosis 
depends on size of the specimens (6-8). 
Furthermore, interpretation of the biopsies carries 
intraobserver and interobserver variation of 10-
20% even among experienced pathologists (3, 6, 
7, 9). 3. Side effects are observed frequently after 
liver biopsy and death may occur in some cases 
(10-12). 4. Another shortcoming of liver biopsy is 
its cost as it always requires hospitalization for 6-
18 hrs (3, 13, 14). Considering these limitations 
and patient reluctance to undergo liver biopsy, 
noninvasive predictors of histology are 
desperately needed (1, 14).  

Indices of biochemical markers demonstrated 
high predictive values for significant lesions in 
patients with chronic hepatitis C is developed (15-
19), but there is not enough information regarding 
their use in HBV-infected patients. In the current 
study, we aimed at identifying independent 
clinical and laboratory parameter to predict liver 
damage. A regression model was derived based on 
these predictors. 

 

PATIENTS and METHODS 
This study was performed at Tehran hepatitis 

center (THC) between March 2004 and March 
2006. A total of 527 patients with untreated 
chronic hepatitis B virus infection were 
prospectively and consecutively selected. CHB 
was defined by positive hepatitis B surface antigen 
(Hbs Ag) for at least 6 months and a compatible 
liver biopsy. Patients co-infected with HCV or 
HIV and patients with alcohol consume higher 

than 20 g/day alcohol for woman and 40 g/day for 
men were excluded.  

A percutaneous liver biopsy was obtained from 
all patients. Samples were fixed with 10 % 
formaldehyde, embedded in paraffin and sliced, 
stained with hematoxylin-eosin, reticular fibers 
and collagen fibers. All of the samples were 
graded and staged for liver fibrosis (1-6) and 
inflammatory activity according to modified 
Kondell scoring (1-18). 

Blood samples were collected after fasting for 
8-12 h and at interval of no more than 3 months 
after biopsy. Red blood cells (RBC), white blood 
cells (WBC) hemoglobin (Hb) and platelet (PLT) 
were counted. Total serum bilirubin, triglyceride 
(TG), cholesterol (chol), prothrombin time (PT), 
gamma-glutamyl transferase (GGT) and alkaline 
phosphatase (ALP) were determined. Based on 
these results and the AST) to platelet ratio index 
(APRI) index were calculated. The APRI index 
was established as follows: the AST levels the 
upper limit of normal (ULN)/ platelet counts 
(103/L) * 100 (20). Serum viral markers, including 
HBeAg and HBeAb were detected.  

Analysis was carried out for all the data with 
SPSS 15. The primary outcomes were the 
detection of moderate to severe 
necroinflammatory activity (A7–A18) and 
moderate to severe necroinflammatory fibrosis 
(F5–F6). These thresholds were selected since 
they are generally considered indications for 
antiviral therapy. The independent discriminative 
values of the markers were determined using 
stepwise backward multiple logistic regression. A 
receiver–operator characteristic (ROC) curve was 
constructed to evaluate the discriminative power 
of each variable. A level of significance of 0.05 
(5%) was adopted for all statistical analysis. All 
patients gave written informed consent to 
participate. 
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RESULTS 
Five hundred and twenty-seven patients met 

the inclusion criteria. The mean of age (± standard 
deviation) was 33.56±12.36. 419 patients (79.5%) 
were male and 108 patients (20.5%) were female. 
We divided stages (fibrosis) into three groups: 
mild (F1-F2), moderate (F3-F4) and severe (F5-
F6). Also we divided grades (necroinflammatory 
activity) into three groups: mild (A0-A6), 
moderate (A7-A12) and severe (A13-A18). Of the 
527 patients 404 (78.8%) presented no or mild 
fibrosis, 84 (16.4%) had moderate fibrosis and 25 
(4.9%) had severe fibrosis. The 
necroinflammatory activity of 421 (79.8%) 
patients was mild, of 99 (19.2%) patients was 
moderate and of 7 (1.4%) patients was severe.  

106 patients (20.6%) had moderate to severe 
activity. Compared with patients with mild 
activity (n=409), this group had significantly 
higher AST (p<0.0001), ALT (p<0.0001), Alk.P 
(p<0.02) and APRI (p<0.0001) and significantly 
lower Hb (p<0.03), FBS (p<0.04) and PLT 
(p<0.0001). Patients with moderate to severe 
necroinflammatory activity had a significantly 
higher prevalence of positive HBe-Ag (p<0.04). 
According to our result there were not any 
correlation between necroinflammation activity 
and cholesterol, bilirubin, WBC, Alb, PT and TG 
(Not significant: NS). By multiple regressions 
analysis Hb, AST, FBS and PLT were 
independently predictive of moderate to severe 
necroinflammatory activity.  Tables 1 and 2 
present the area under the curve and sensitivity 
and specificity of each marker used for the 
diagnosis of moderate to severe 
necroinflammatory activity. 

109 patients (21.3%) had moderate to severe 
fibrosis. Compared with patients with mild 
fibrosis (n=404), the former patients were older 
(p=0.001). In addition, the mean of AST 
(p<0.0001), ALT (p<0.0001), PT (p<0.02) and 
APRI (p<0.0001) were significantly higher, and 

WBC (p<0.0001), serum Alb (p<0.0001) and PLT 
(p<0.0001) were significantly lower in patients 
with moderate to severe fibrosis.  
 
Table 1. Sensitivity, specificity and area under the 
curve of the noninvasive markers studied for the 
diagnosis of moderate to severe necroinflammation of 
liver. 

 Cut-off AUC* Sensitivity (%) Specificity (%)
AST† 45.5 0.668 73 56 
APRI‡ 1.7 0.709 82 41 
ALT§ 58 0.614 65 47 
Alk.P║ 155.5 0.559 67 41 

* Area Under the Curve; † Aspartate aminotransferase; ‡ 
Aspartate aminotransferase to platelet ratio index; § Alanine 
aminotransferase; ║ Alkaline phosphatase 

 
Our statistical results did not show any 

association between fibrosis and Hb, FBS, Alk.P, 
bilirubin, cholesterol and TG (NS). 

 
Table 2. Biochemical markers associated with 
moderate to severe fibrosis according to multiple 
logistic regression analysis. 

 Cut-off AUC* Sensitivity (%) Specificity (%) 
ALT† 54.5 0.615 71 42 
AST‡ 43.5 0.648 72 53 
PLT§ 129500 0.534 78 23 

APRI║ 1.7 0.706 80 41 
* Area Under the Curve; † Alanine aminotransferase; ‡ 
Aspartate aminotransferase; § Platelet; ║ Aspartate 
aminotransferase to platelet ratio index 

 
By multiple regressions analysis age, AST, 

serum Alb and PLT were predictive of moderate 
to severe fibrosis.  

 

DISCUSSION 
Liver biopsy has limitations, including 

sampling artifact and inter-individual as well as 
intra-individual variability in scoring. 
Furthermore, serial liver biopsies are not a 
practical means of assessing fibrosis progression 
due to potential complications, costs, and 
patient/physician reluctance (21, 22). Although 
liver biopsy has these limitations, it has remained 
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the “gold standard” mainly because of the absence 
of better alternatives. 

In the last decade, many studies have been 
dedicated to the search of non invasive markers 
able to provide accurate information about liver 
fibrosis and necrosis in patients with chronic, 
potentially progressive, hepatic diseases.  

In HCV-infected patients, the biomarkers are 
accurate and highly reproducible (23). We 
assessed these indices in patients with chronic 
hepatitis B. Millions of patients with CHB in the 
world are living and if we find the severity of 
disease without performing the liver biopsy, it will 
be cost-benefit for approach.  

Our results illustrate their potential usefulness, 
in predicting the severity of necroinflammation 
and fibrosis. In our research, Histological activity 
was associated with AST and ALT levels. The 
same finding has been reported in previous studies 
(1, 24, 25). As previously reported, in our study 
with the inflammation becoming serious, PLT 
tended to decrease (24, 25). Also we found a 
relationship between necroinflammation and 
Alk.P that was similar to previous research (25). 
Other serum markers that had correlation with 
grade of inflammation were Hb and FBS. To our 
knowledge, this is the first study to examine these 
markers in this population. 

On the contrary with our study, Lun showed 
that viral replication parameters such as HBeAg 
have no correlation with severity of 
necroinflammation and fibrosis (24). In our 
research, Fibrosis had association with AST and 
ALT. The same results were reported in previous 
studies (1, 6). Also as previously reported in 
patients with hepatitis C, we found relationship 
between fibrosis and APRI in our population (3, 
22, 26, 28). In accordance with previous reports, 
the patients with higher degree of fibrosis were 
older (28) and had higher PT (8, 29). In our 
research, fibrosis had association with Alb and 
PLT that was similar to results of previous study 
on patients with hepatitis C (25). Also we found 

relationship between fibrosis and WBC that to our 
knowledge there was not any study to evaluate this 
marker in hepatic fibrosis.  

By the way, multiple regressions analysis 
showed that age, high levels of AST, and low 
levels of Alb and PLT were independently 
predictive of moderate to severe fibrosis. It will be 
better to assume that AST elevation is more 
important than ALT elevation in predication of 
fibrosis.  Independent factors associated with more 
severity in grade and stage in our study will guide 
us to consider these factors in earlier decision for 
treatment. 

Our study has several limitations. It was cross-
sectional; the responsiveness of these indices to 
spontaneous or treatment-induced histological 
changes remains unclear. Second, the majority of 
our patients were HBeAg-negative; these results 
may not be applicable to institutions where this 
profile is less common. 

The greater accuracies of biomarkers, when 
assessed with biopsy specimens greater than 15 
mm versus smaller biopsies, suggest that some 
discordance between biomarkers and histology 
that were due to biopsy specimen sampling error30. 
Several case reports have observed false negatives 
of liver biopsy versus biochemical markers (30).  

Our study demonstrates the utility of 
biochemical markers for the diagnosis of moderate 
to severe histological lesions in patients with 
chronic hepatitis B. 
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