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Background: The most important difficulties about management of 
hepatitis B are still determining the liver damage and the right time to 
start antiviral therapy. 
Aims: To reveal the role of hepatitis B virus DNA threshold level for 
prediction of liver fibrosis and inflammation in young-aged hepatitis 
B e-antigen negative chronic hepatitis B patients. 
Study Design: Diagnostic accuracy study. 
Methods: A total of 273 hepatitis B e-antigen negative young chronic 
hepatitis B patients with any hepatitis B virus DNA levels between 
2008 and 2016, who had liver biopsy after at least 6 months follow 
up period, enrolled in this retrospective study. We created two groups 
as case and control, cases with hepatitis B virus DNA levels below 
2000 IU/mL and controls with hepatitis B virus DNA levels over 2000 
IU/mL. Having histological activity index ≥4 or/and fibrosis scores 
≥2 were defined as significant histological abnormality. Then, we 
analyzed the relationship between these groups. 
Results: We showed that significant fibrosis may occur in one third of 
young chronic hepatitis B patients with low viremia (30.2%, n=42/139 
in cases, 55.2%, n=74/134 in controls). Among the 42 cases with low 
viremia and significant fibrosis, 21.4% had alanine aminotransferase 

level between 40-59 U/L, 42.8% had alanine aminotransferase level 
between 60-79 U/L, and 35.7% had alanine aminotransferase level 
over 80 U/L. There was weak correlation between hepatitis B virus 
DNA threshold level and fibrosis score (p<0.001, rho=0.253). The 
optimum serum hepatitis B virus DNA threshold level in our study 
for predicting significant fibrosis was 1293 IU/mL (p<0.001, AUC: 
0.657±0.034). The optimum alanine aminotransferase threshold level 
for predicting significant histological activity index and fibrosis was 
64.5 and 59.5 U/L, respectively. The sensitivity and the specificity of 
1293 vs 2000 IU/mL hepatitis B virus DNA threshold with 60 U/L 
alanine aminotransferase threshold level for predicting F≥2 fibrosis 
score were similar (sensitivity: 0.43 and 0.38, specificity: 0.76 and 
0.77, respectively).
Conclusion: Significant fibrosis may occur even in young cases with 
low viremia. It is not possible to define a single threshold hepatitis B 
virus DNA level for differentiating inactive carriers from patients with 
hepatitis B e-antigen-negative chronic hepatitis. Diagnostic accuracy 
of hepatitis B virus DNA with alanine aminotransferase thresholds for 
the prediction of significant fibrosis is weak. 
Keywords: Chronic hepatitis B, fibrosis, HBV DNA, prediction, 
viremia

Approximately 240 million people are diagnosed with chronic 
hepatitis B (CHB) infection worldwide (1). CHB infection has 
various clinical manifestations, which can be categorized into four 
phases according to hepatitis B e-antigen (HBeAg) status, hepatitis 
B viral load, and serum alanine aminotransferase (ALT) level (2,3). 
However, gray zones exist, which means that HBeAg status, viral 
load, and transaminase level do not fall into the same phase (2). 
The terminology, monitoring, evaluation, and treatment criteria for 
CHB infection may differ slightly among the leading associations 
of liver diseases, such as the American Association for the Study of 

Liver Diseases (AASLD), the European Association for the Study 
of Liver (EASL) (3), the Asian Pacific Association for the Study of 
Liver (APASL), and the World Health Organization (WHO) (WHO, 
2015 guideline for chronic hepatitis infection) (4) particularly for 
indeterminate cases.
Monitoring patients with CHB and predicting liver damage remains 
difficult. Histopathological examination is the gold standard for 
determining the degree of liver damage; however, clinicians hesitate 
to perform liver biopsy because of the high cost, invasiveness, and 
risk of complications of the procedure and the associated sampling 
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error and requirement for expert histological interpretation (WHO). 
Thus, scholars have developed noninvasive tests based on blood 
or serum indices [aspartate aminotransferase (AST)-to-platelet 
ratio index (APRI), FIB-4, and FibroTest© commercial assay] or 
ultrasound principles [transient elastography (e.g.), FibroScan©] 
for indirect determination of liver damage (4).
In our military hospital, we had young military personnel and 
candidates for military service who were diagnosed with CHB. 
According to the health regulations for military service in Turkey, 
we performed liver biopsy to those who have CHB, although they 
do not meet the criteria for treatment of CHB. These regulations 
enable us to have a large number of liver biopsy results of CHB 
cases with hepatitis B virus (HBV)-DNA level below 2000 IU/mL 
(low viremia).
This study aims to compare the histopathological findings of 
young patients with HBeAg-negative CHB and low viremia to 
high viremia and reveal if 2000 IU/mL HBV-DNA threshold level 
has any significance to predict liver fibrosis and inflammation.

MATERIALS AND METHODS

This retrospective study was conducted in a tertiary training and 
research hospital. The study was approved by the Institutional 
Ethics Committee on May 22, 2017 (HNEAH-KAEK 2017/
KK/71). Data were gathered by the clinicians who were in charge 
of the follow-up of patients during the study period.

Population
A total of 273 young male patients with HBeAg-negative CHB 
patients who were followed-up between January 2008 and December 
2016 were enrolled in the study. All patients were subjected to liver 
biopsy after they were determined to have HBsAg-positivity and 
ALT level over 40 U/L for at least six months, regardless of their 
HBV DNA levels. Patients who had history of CHB treatment with 
interferon or antiviral drugs and patients coinfected with other 
hepatitis viruses and human immunodeficiency virus were excluded 
in the study. Patients had no other chronic liver diseases, such as 
fatty liver disease, toxic hepatitis, and autoimmune hepatitis; any 
symptoms of liver cirrhosis; and history of other chronic diseases 
and chronic drug use.

Study design
Patients in the study were HBeAg-negative, followed-up for 
at least 6 months, had ALT levels over 40 U/L at the beginning 
and end of the follow-up period. The patients were divided into 
two groups, namely, case (with HBV-DNA levels below 2000 
IU/mL) and control (with HBV-DNA levels over 2000 IU/mL) 
groups. Significant histological abnormality was defined as 
necroinflammation grade ≥4 and/or fibrosis stage ≥2 according 
to literature (5-8). We analyzed the relationship between the two 
groups.

Liver biopsy and histology
Patients underwent liver biopsy with 16G biopsy needles through 
Menghini’s aspiration method or subcostal real-time ultrasound-
guided liver biopsy by Trucut-style. A qualified biopsy specimen 
had length of at least 1.5 cm and more than four portal tracts. Ishak’s 

scoring system was used to determine histologic necroinflammation 
and fibrosis stages. Not all pathological assessments were 
conducted by the same pathologist, but all pathologists involved in 
the study are trained in the same pathology department and are still 
working in the same pathology laboratory.

Laboratory tests
Serum biochemistry tests for ALT and AST were conducted using 
commercial kits. The upper limit of the normal (ULN) ALT level 
was set at 40 U/L. HBV serological markers were detected using 
chemiluminescence microparticle immunoassay (Abbot, Architect 
System, Germany). HBV-DNA was quantitatively determined 
by HBV QNP 2.0 Real-time Polymerase Chain Reaction Assay 
(Iontek, Turkey) with the lowest detection limit of 10 IU/mL (80 
copies/mL) and limit of quantification between 2×109 and 2×101 
IU/mL.

Statistical analysis
Statistical analyses were performed using Statistical Package for 
Social Sciences version 15. The baseline characteristics were 
presented as means and standard deviations for continuous variables 
and as frequencies and percentages for categorical ones. Continuous 
variables were compared by independent-sample Student’s t 
test and Mann-Whitney U test according to their distributions. 
Categorical variables were compared using chi-squared test and 
Fisher’s exact test. Spearman’s rank correlation coefficient (rho) 
was used to express correlations among parameters. The receiver 
operation characteristic (ROC) curve was analyzed to determine 
the diagnostic performance of the optimal threshold levels for 
serum ALT and HBV-DNA. Diagnostic performance was analyzed 
by VassarStats statistical software (online), and comparisons were 
conducted by McNemar test and kappa statistic among different 
diagnostic performance scores for actual and recommended 
threshold levels of parameters. G*Power 3.1.9.2 was used for post-
hoc power analysis. The study has 90% power to detect a minimum 
of 20% difference for significant fibrosis and hepatic inflammation 
among patients categorized according to their serum levels of 
HBV-DNA and ALT.

RESULTS

A total of 273 patients with HBeAg-negative CHB were included 
in the study. All the patients were male and young and had no other 
accompanying chronic diseases. The mean age, ALT level, and 
HBV-DNA levels of all patients were 23.78±4.2 years, 89.25±80.18 
U/L, and 1.4×107 IU/mL±9.8×107 IU/mL, respectively. The mean 
age was not different among histological activity index (HAI) and 
fibrosis groups (p=0.516 and 0.905, respectively) (Table 1). In 
particular, 184 (67%) patients were aged between 19 and 24 years, 
and 89 (33%) patients were aged between 25 and 40 years (Table 2). 
Eight-nine (32.6%), 73 (26.7%), and 111 (40.6%) patients had ALT 
levels of over 80, 60–79, and 40–59 U/L, respectively. The number 
of patients who had HBV-DNA level below 2000 IU/mL was 139 
(51%). One hundred forty-six (53%) patients had significant HAI 
(≥4) score, and 116 (42%) had significant fibrosis (≥2) score. The 
distribution of patients did not vary across age groups in relation 
to HAI and fibrosis thresholds (p=0.378, p=0.962). However, the 
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distribution of patients varied across ALT groups in relation to HAI 
and fibrosis thresholds (p=0.039, p=0.003, p=0.022), except for 
ALT threshold of 80 U/L and fibrosis (p=0.176), and across HBV-
DNA groups in relation to HAI and fibrosis thresholds (p=0.003, 
p=0.000). The fibrosis threshold exhibited poor correlation with 
HBV-DNA, ALT threshold level, and HAI among all the groups 
analyzed (rho: <0.25) (Table 2).
The HAI scores were 1–10 for the <2000 IU/mL group and 1–11 
for the ≥2000 IU/mL group; of which, most of the cases had HAI 
scores of 3 and 4, respectively (Figure 1). The fibrosis scores of 
patients in both groups varied between 0 and 4, and most of them 

had fibrosis scores of 1 and 2 (Figure 2). Most patients with fibrosis 
scores of 3 and 4 belonged to the ≥2000 IU/mL group.
In the <2000 IU/mL HBV-DNA group, 44.6% (n=62/139) of 
the patients had significant HAI scores, and 30.2% (42/139) had 
significant fibrosis scores. In the ≥2000 IU/mL group, the ratios of 
the cases with significant scores were 62.7% (n=84/134) for HAI 
and 55.2% (n=74/134) for fibrosis (Table 2).
When we searched for the ALT threshold distribution of patients 
particularly those with low viremia and ≥2 fibrosis, 21.4% (9/42), 
42.8% (18/42), and 35.7% (15/42) patients had ALT levels of 60–
79, 40–59, and over 80 U/L, respectively (Table 3).
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TABLE 2. Distribution of patients according to age groups, ALT level, and HBV DNA level in relation to HAI and fibrosis scores

HAI Fibrosis

<4 (n=127) ≥4 (n=146) p value rho <2 (n=157) ≥2 (n=116) p value rho

Age
   19-24 (n=184)
   25-40 (n=89)

89
38

95
51 0.378 N/A

106
51

78
38 0.962 N/A

ALT (U/L)
   40-59 (n=111)
   60-79 (n=73)
   ≥80 (n=89)

60
37
30

51
36
59

0.039a

0.003b

0.125
0.179

73
38
46

38
35
43

0.022a

0.176b

0.138
N/A

HBV-DNA (IU/mL)
   Case group <2000 (n=139)
   Control ≥2000 (n=134)

77
50

62
84 0.003 0.181

97
60

42
74 <0.001 0.253

HAI score ≥4, significant inflammation; fibrosis score ≥2, significant fibrosis. Data are expressed as mean ± standard deviation and n (%); a: comparison performed for ALT ≥60 U/L, 
b: comparison performed for ALT ≥80 U/L; ALT: alanine aminotransferase; HAI: histology activity index; HBV: hepatitis B virus; n (%): number (proportion) of patients; N/A: Not 
applicable; rho: rank correlation coefficient

TABLE 1. Mean age, ALT level, and HBV DNA level of patients grouped according to their HAI and fibrosis scores

HAI score Fibrosis score

<4 ≥4 <2 ≥2

Age Mean ± SD 23.37±3.57 24.14±4.67 23.60±3.76 24.03±4.74

ALT (U/L) Mean ± SD 72.96±53.94 103.43±95.38 79.73±61.43 102.16±98.98

HBV-DNA (IU/mL) Mean ± SD 1.45x106±3.6x106 25.63x106±132.9x106 2.84x106±25.4x106 30.0x106±146.7x106

ALT: alanine aminotransferase; HAI: histology activity index; HBV: hepatitis B virus; SD: standard deviation

FIG. 1. Distribution of patients in the case and control groups in relation to HBV DNA 
threshold level and HAI score. Numbers of patients (n) within each histology activity 
index score were indicated separately on the top of bars.
HAI: histology activity index; HBV: hepatitis B virus

FIG. 2. Distribution of patients in the case and control groups in relation to HBV DNA 
threshold level and fibrosis scores. Numbers of patients (n) within each histology activity 
index score were indicated separately on the top of bars.
HBV: hepatitis B virus



Basing on the ROC curves of serum HBV-DNA and ALT levels, 
we determined the threshold levels with the optimum sensitivity 
and specificity for detection of HAI ≥4 and F≥2. The optimum 
serum HBV DNA threshold levels for our study group to 
predict significant HAI and fibrosis were 1102 and 1293 IU/mL, 
respectively. The optimum ALT threshold levels for predicting 
significant HAI and fibrosis were 64.5 and 59.5 U/L, respectively 
(Table 4 and Figure 3a, 3b).
We also analyzed the diagnostic accuracy of the HBV-DNA 
threshold level of 2000 IU/mL with the ALT threshold of 60 U/L 
and the HBV-DNA threshold level of 1293 IU/mL with the ALT 

threshold of 60 U/L for the prediction of significant fibrosis (F≥2). 
The sensitivity, specificity, positive predictive value, and negative 
predictive value for the HBV-DNA threshold of 2000 IU/mL were 
0.38, 0.77, 0.56, and 0.63, respectively. The sensitivity, specificity, 
positive predictive value, and negative predictive value for the 
HBV DNA threshold of 1293 IU/mL were 0.43, 0.76, 0.57 and 
0.64, respectively (Table 5).
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TABLE 3. Distribution of cases according to fibrosis and ALT thresholds in low 
viremic (HBV-DNA <2000 IU/mL) patients with CHB

ALT (U/L)

<60 60-79 ≥80 p rho

Fibrosis <2 48 20 29
0.004 0.192

Fibrosis ≥2 9 18 15
ALT: alanine aminotransferase; CHB: chronic hepatitis B; HBV: hepatitis B virus; 
rho: rank correlation coefficient

TABLE 4. Optimal threshold levels for predicting significant HAI and fibrosis

HBV-DNA

AUC p Optimal 
threshold level Sensitivity Specificity

HAI 0.630±0.034 <0.001 1102 0.644 0.504

Fibrosis 0.657±0.034 <0.001 1293 0.698 0.561

ALT

AUC p Optimal 
threshold level Sensitivity Specificity

HAI 0.599±0.034 0.005 64.5 0.616 0.551

Fibrosis 0.565±0.036 0.065 59.5 0.672 0.465
Area under curve was expressed with standard deviation, and significance was set for 
p<0.05. Optimal HBV-DNA and ALT levels for predicting significant inflammation 
(HAI ≥4) and fibrosis (fibrosis ≥2) scores and their diagnostic performance expressed 
as specificity and sensitivity; ALT: alanine aminotransferase; AUC: area under the 
curve; HAI: histology activity index; HBV: hepatitis B virus 

TABLE 5. Diagnostic accuracy of the two HBV-DNA threshold levels and the ALT threshold of 60 U/L for prediction of significant fibrosis (F≥2)

HBV DNA >2000 IU/mL and ALT ≥60 U/L HBV DNA >1293 IU/mL* and ALT ≥60 U/L

Estimated value
95% CI

Estimated value
95% CI 

Lower limit Upper limit Lower limit Upper limit

Sensitivity 0.387931 0.300211 0.483179 0.431034 0.34049 0.526209

Specificity 0.77707 0.702367 0.837903 0.764331 0.688721 0.82672

Positive predictive value 0.5625 0.447295 0.671656 0.574713 0.464171 0.678594

Negative predictive value 0.632124 0.559494 0.699403 0.645161 0.571353 0.712868

Likelihood ratios; C, W by prevalence

Positive [C] 1.740148 1.200946 2.52144 1.828984 1.287819 2.597556

Negative [C] 0.787663 0.678994 0.913722 0.744397 0.632913 0.875517

Positive [W] 1.285714 0.938509 1.76137 1.351351 0.99723 1.831224

Negative [W] 0.581967 0.480857 0.704339 0.55 0.450493 0.671487
*The optimal threshold level for prediction of significant fibrosis (F≥2), which was determined among our study group (Table 4); ALT: alanine aminotransferase; C: conventional; 
HBV: hepatitis B virus; W: weighted

FIG. 3. a, b. Area under the receiver operating characteristic curve of alanine 
aminotransferase and HBV DNA levels for predicting significant inflammation (HAI 
≥4) and fibrosis (F≥2) scores.
HAI: histology activity index; HBV: hepatitis B virus



DISCUSSION

Cirrhosis and hepatocellular carcinoma (HCC) are the main 
complications of HBV infection; HCC with or without cirrhosis 
occurs primarily due to HBV in more than 50% cases in countries, 
such as Turkey, where HBV infection is endemic (9).
Recent guidelines for the management of HBV were published 
by WHO, AASLD, and APASL in 2015 and by EASL in 2017 
(1-4). The terminology, monitoring, evaluation, and treatment 
criteria for CHB infection vary among these organization, 
especially with regard to indeterminate cases (gray zones). The 
differences among the guidelines are mostly about the HBV-
DNA and ALT thresholds, biopsy indications, requirement for 
noninvasive methods, and treatment indications (1-4). Moreover, 
clear-cut definitions of histological findings of patients that need 
to be treated are not defined in the published guidelines and in 
literature. The terms “insignificant” and “significant” or “no/
mild”, “moderate”, and “severe” are used to define the level of 
fibrosis or necroinflammation, respectively, in literature. F0 and F1 
refer to no/mild fibrosis, F2 refers to moderate fibrosis, F3 or F4 
refers to moderate fibrosis, and F5 or F6 refers to cirrhosis (8). In 
other studies, F<2 defines insignificant and ≥2 defines significant 
fibrosis scores (5-7). In the present study design, we determined 
F2 score as significant fibrosis. Almost all liver histology studies 
were based on fibrosis score, which is the most important finding 
and endpoint of CHB infection. Therefore, consensus for the limit 
of significant inflammation has not been established, and only few 
studies focused on HAI score in literature. Considering that most 
studies defined grade ≥4 as significant HAI score, we applied this 
criterion in the present work (5-8).
In this study, we mainly aim to reveal the histopathological findings 
of liver in young patients with CHB infection. Managing CHB 
infection is influenced by several factors, such as patient’s age, 
family history of cirrhosis, and HCC. As such, practical guidelines 
do not generally, recommended to perform liver biopsy before the 
age of 30 years (1-4). In the present work, given that the patient 
population consists of young military personnel, the mean age 
of the patients (23.91±0.29) who were subjected to liver biopsy 
was lower than the age limit in the guidelines. HBV is commonly 
transmitted by mother-to-child transmission in endemic countries, 
such as Turkey, and by sexual transmission in other countries; 
hence, the infection begins to take effect in very young patients in 
endemic countries. When patients who are infected on birth reach 
the age of 35-40 years, they have been already exposed to the 
effect of HBV infection for at least 15-20 years, which are longer 
than the exposure duration of patients infected with CHB by other 
ways. In this regard, the lifetime risk of developing end-stage liver 
diseases is high in endemic countries and can reach up to 40% (10). 
The present results showed that 90% of the patients studied had 
histopathological findings of liver fibrosis (F≥1), and almost all of 
these patients were aged between 20 and 30 years.
The WHO, AASLD, APASL, and EASL guidelines recommend the 
monitoring of HBeAg status, HBV DNA level, and ALT level for 
detection of HBV infection phase. According to these guidelines, 
the ALT threshold level remains controversial. The WHO and 
AASLD guidelines decrease the ALT threshold levels to 19 U/L for 

females and 30 U/L for males. By contrast, the APASL and EASL 
guidelines acknowledge the lack of available data to support the 
need for decreasing the traditional thresholds for the ULN of ALT 
values. At present, the traditional ALT threshold level (40 U/L) is 
still use in most clinical studies about CHB infection (11,12). The 
present work also used the traditional ULN for ALT because of the 
health regulations for military service in Turkey and the lack of 
histopathological data for patients who have persistently low ALT 
levels (PNALT).
The only definite indication for treatment of CHB is the cases with 
persistent HBV DNA levels above 2000 IU/mL and ALT levels 
>2 times the ULN; as such, the management of the cases must be 
individualized for the rest of the cases (1-4). Because of the poor 
correlations between ALT thresholds and HAI or fibrosis scores 
in the present study, we cannot rely on a particular ALT threshold 
for prediction of liver damage. Also, Seto et al. (13) reported that 
elevated ALT levels do not accurately help in predicting significant 
liver damage; on the other hand, according to the meta-analysis 
and systematic review by Nguyen et al. (14), significant fibrosis 
can be detected in patients with slight increases in ALT level.
AASLD and WHO recommend the use of the ALT threshold of 
30 U/L and approve the criterion of two times increase in ULN 
(60 U/L) for detection of liver damage; meanwhile, EASL and 
APASL approve the ULN as 40 U/L (1-4). Our findings for ALT 
in ROC analylsis are more concordant with the AASLD and WHO 
recommendations (1-4); hence, decreasing the ALT ULN level to 
30 U/L for male might be considered.
Almost all studies about histopathological findings in CHB 
infection recruited patients with HBV DNA over 2000 IU/mL. In 
Turkey, Barut et al. (15) concluded that HBV DNA ≥200000 IU/mL 
could predict histologically active disease with treatment indication 
(histological activity ≥6 and/or grade ≥2 by Ishak’s classification); 
however, a significant portion of the patients with HBV DNA 
2000-200000 IU/mL also carried an indication for treatment. Thus, 
sufficient effort is suggested to find out significant liver damage. 
In another study on patients with HBeAg–negative CHB having 
HBV DNA over 2000 IU/mL, Sanai et al. (16) concluded no 
significant difference in using the HBV DNA threshold of 20000 
versus 2000 IU/mL; moreover, low HBV DNA thresholds could 
be adopted with marginal gains in fibrosis detection and without 
loss of diagnostic accuracy. In contrast to these studies, the present 
work consisted of patients with HBV DNA over 2000 and below 
2000 IU/mL. The number of patients with significant HAI and 
fibrosis scores in the high viremic group was higher than that 
in the low viremic group. In the low viremic group, 70% of the 
patients had <2 fibrosis score and they only required monitoring. 
When we consider this finding from another point of view, two of 
every three patients had significant fibrosis score in low viremic 
cases. When we evaluated the low viremic group in relation to ALT 
levels, the most important finding was that the ratio of F≥2 fibrosis 
increased over 60 U/L threshold level; hence, we should be more 
careful about these patients. Close monitoring of HBV DNA and 
additional noninvasive tests might be useful for management of 
patients with low viremia and high ALT level.
According to the systematic review of Papatheodoridis et al. (12), 
histologically significant liver disease is rare in patients with 
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PNALT CHB and HBV DNA level between 2000 and 20000 IU/
mL. By contrast, in another study of Papatheodoridis et al. (17) on 
42 patients with mean age of 43 years and with HBV DNA level 
below 2000 IU/mL, 59.5% of the patients had F≥2 fibrosis score. The 
discrepancy in the results reported by the same author could be due 
to the differences in the ALT levels; hence, having normal ALT levels 
might be more important than having low viral loads for excluding 
significant fibrosis. This hypothesis was supported by our study results 
considering that significant fibrosis may occur in low viremic patients 
with high ALT. Sanai et al. (18), Kumar et al. (7) and Abdo et al. (19) 
reported significant fibrosis (F≥2) rates of 29.3%, 22.2%, and 19.6%, 
respectively, in low viremic CHB cases; these studies employed 58, 9, 
and 97 patients, respectively, with mean ages of 37.6, 33.6, and 38.2 
years, respectively. These fibrosis rates were supported by the resuls 
in our study, and in contrast to these studies, the present work has the 
highest number of cases and the youngest patients with CHB.
Defining a single threshold of the HBV-DNA level for 
differentiating inactive carriers from patients with HBeAg-
negative CHB is not possible due to the fluctuating course of 
the disease (20). Ormeci et al. (21) revealed that patients with 
HBV-DNA of 2000-20000 IU/mL were more likely to require 
treatment (F≥2 or HAI ≥6) compared with patients with viral 
load ≥20000 IU/mL. In their study on the relationship between 
HBV-DNA level and liver histological grade and stage, Shao et 
al. (22) concluded that serum HBV DNA level is not correlated 
to histological grade or stage of liver diseases. In the present 
study, the HBV DNA thresholds for detection of significant 
HAI and fibrosis were 1102 and 1293 IU/mL, respectively; but 
the sensitivity and specificity rates were not high.
We also discussed these thresholds from a different aspect 
and compared the ALT threshold of 60 U/L and the HBV-DNA 
threshold of 2000 IU/mL against the ALT threshold of 60 U/L and 
the HBV-DNA threshold of 1293 IU/mL in terms of diagnostic 
accuracy for prediction of significant fibrosis. We revealed that 
the diagnostic accuracy of these thresholds were poor, and no 
differences were found in specificity, positive predictive value, 
and negative predictive value; meanwhile, the sensitivity increased 
when we used the HBV DNA threshold of 1293 IU/mL instead of 
2000 IU/mL.
Overall, the use of ALT and HBV-DNA thresholds alone or 
together may not accurately help us to predict significant liver 
damage. Microbiological and biochemical tests exhibit limitations 
for monitoring patients with CHB.
Significant fibrosis may occur even in young patients with low 
viremia. The duration of infection and the family history of cirrhosis 
or HCC must be considered for deciding treatments particularly in 
countries where HBV infection is endemic.
Defining a single threshold HBV-DNA level for differentiating 
inactive carriers from patients with HBeAg-negative CHB is 
impossible. Current biochemical, serological, and molecular 
markers are also not reliable for discriminating the real phase of 
HBV infection and liver fibrosis.
Liver histopathological examination should be considered for 
patients in early stages of life, particularly those with family 
history of CHB infection possibly by mother-to-child transmission, 
to determine the stage of disease or the need for treatment.

Thus far, few studies have focused on indeterminate cases with low 
viremia. In this regard, further randomized and controlled studies 
must be conducted for setting clear and definite recommendations 
to help clinicians manage these CHB cases.
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