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Abstract

Objectives: The current study aimed to investigate the characteristics of HBV serum markers (HBsAg, HBeAg), biochemical indi-
cators, HBV DNA, and the age to distinguish minimal from non-minimal liver histological inflammation group in HBeAg-positive
chronic HBV-infected patients with ALT≤ 1ULN (40U/L).
Methods: The HBeAg-positive patients with treatment-naïve hospitalized at Ditan hospital from January 2008 to January 2017 are
investigated. Patients were separated into two groups of minimal and non-minimal (mild and moderate) histological inflammation
group by liver biopsy specimens. Data were analyzed using the SPSS package.
Results: There were both positive (age, ALT, and AST) and negative correlation factors (serum HBsAg, HBeAg, or HBV DNA quan-
titation) to the liver inflammation grades. Multivariate regression analysis indicated that HBeAg (P < 0.001, b = -0.554, Exp (B) =
0.575) and AST (P = 0.003, b = 0.074, Exp (B) = 1.077) were independent influential factors. The cutoff values of HBeAg and AST were
separately 2.85 Log10S/CO (AUC0.724, Sensitivity64%, Specificity79%), 28U/L (AUC0.726, Sensitivity68%, Specificity 78%) to distinguish
Minimal from Non-minimal liver histological inflammation in chronic HBV-infected patients with ALT ≤ 1 ULN (40U/L).
Conclusions: In total, 31.34% (115/367) of patients with chronic HBV infection who had non-minimal (mild and moderate) liver histo-
logical inflammation reached the required inflammation levels for antiviral treatment in HBeAg-positive patients with persistently
normal ALT. HBeAg (cutoff < 2.85 Log10S/CO) and AST (cutoff > 28 U/L) were the independent influential factors of predicting non-
minimal liver inflammation with ALT ≤ 1 ULN (40U/L).

Keywords: Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST), Cut Off, Chronic Hepatitis B, Hepatitis B Surface
Antigen (HBsAg), Hepatitis B E Antigen (HBeAg), Liver Inflammation

1. Background

Hepatitis B virus (HBV) is an important public health
challenge worldwide. The prevalence of HBsAg (hepatitis
B surface antigen) in the general population of China is 5
- 6%. HBV carries considerable morbidity and mortality in
China so that there were about 70 million cases of chronic
HBV infection, and the annual death of HBV-related cirrho-
sis and liver cancer reached about 600,000 (1).

Chronic hepatitis B is an infectious disease whose
pathogenesis is closely related to immunity. After chronic
HBV infection, the fight between human immunity and the
HBV started. Initially, the human immune system was not
able to identify the HBV because of immune tolerance. The

HBV replicates in large quantities in the liver cells of in-
fected individuals. However, the liver pathology remains
in a normal state or with minimal inflammation (2). As
age increased, the human immune system gradually iden-
tified the HBV, which resulted in increased inflammation
of liver cells, which in turn caused elevated ALT. In patients
with chronic HBV, inflammated liver indicates the neces-
sity of imitating the antiviral therapy. The liver pathology
is the gold standard for determining liver inflammation
grade. Can noninvasive biomarkers such as HBsAg be con-
sidered as predictors of liver inflammation? Do chronic
HBV-infected patients with ALT ≤ 1 ULN need treatment?
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2. Methods

We followed the principle of the Declaration of
Helsinki. Also, the project is approved by the responsible
committee of Beijing Ditan hospital and informed written
consent was obtained from all patients.

2.1. Patient and Study Design

In Ditan Hospital, the HBeAg-positive patients who
were treatment-naïve and underwent liver biopsy were ret-
rospectively enrolled from January 2008 to January 2017.
In the present study, all patients were infected by vertical
transmission. Entry standards were as follows: patients
infected with chronic hepatitis B for ≥ six months, HB-
sAg positive, received liver biopsy without antiviral treat-
ment. Meanwhile, those patients had persistently normal
ALT levels ≤ 1 ULN (upper limit normal, 40 U/L) and HBV
DNA ≥ 103 IU/mL before the biopsy. Exclusion criteria: pa-
tients with combined other viral hepatitis i.e., HAV, HCV,
HDV, HEV, or HIV, with hepatic cirrhosis, liver cancer, drug-
induced liver injury, metabolic liver disease, alcoholic liver
diseases, or autoimmune liver disease. It worth noting that
those patients who were pregnant were not included. The
following indicators were checked for all subjects: blood
routine, liver function, and blood clotting function, the
quantitation of HBV DNA, HBsAg, and HBeAg. All stained
liver biopsy specimens were scored by three pathologists
using the Knodell scoring system. The enrolled patients
were divided into four groups on the basis of the patholog-
ical Knodell scores (0 - 18): minimal, mild, moderate, severe
liver inflammation, respectively, with the score of 0 - 3, 4 -
8, 9 - 12, 13 - 18 (3-5). All patients were also divided into two
groups of Minimal and Non-minimal (mild, moderate, and
severe) according to clinical therapy needs.

2.2. Serological Detection

The Abbott Architect i2000 detection reagents (Abbott
Laboratories, Chicago, IL) were used to determine serum
levels of HBeAg and HBsAg. The samples of HBsAg levels
were 0.05 – 250 IU/ml or diluted to 1:500 - 1:1000 (when >
250 IU/mL). The sample/cutoff (S/CO) ratio of HBeAg > 1 was
defined as a positive result.

2.3. Liver Biopsy

The pathological slides of the liver biopsy were ob-
served by Nikon Eclipse 80i Microscope (Nikon, Inc, Japan)
and independently read by pathological experts in 367
HBeAg positive patients with chronic HBV-infection. The
final Knodell scores were considered as average scores re-
ported by three pathologists.

2.4. Statistical Analysis

Data of serum HBV DNA, HBsAg, and HBeAg quanti-
tation were logarithmically transformed before statistical
analysis. The chi-square test or two-sided Fisher’s exact test
were used for the categorical data. The Mann-Whitney or
Kruskal-Wallis test and the Student t-test or one-way anal-
ysis of variance were, respectively, used for nonparamet-
ric and parametric quantitative data. The independence
of influential factors of liver inflammation was analyzed
by stepwise Logistic regression model. Statistical signifi-
cance was defined as P-value < 0.05. ROC (receiver oper-
ating characteristic) curve and AUC (area under ROC) were
used to assess capabilities of serum parameters in differen-
tiating Non-minimal from Minimal histological inflamma-
tion in HBeAg-positive patients. SPSS version 11.0 was used
to analyze the data (SPSS Inc., Chicago, IL).

3. Results

3.1. Clinical Features

In this study, 367 subjects were included. The liver
histopathological examinations revealed that 68.66%
(252/367) of patients had minimal liver inflammation
but didn’t need antiviral therapy, while 31.34% (115/367)
of patients had non-minimal (mild and moderate) liver
histological inflammation and needed antiviral therapy.
The gender, age, Knodell scores, serum ALT, AST, HBsAg,
HBeAg, and HBV DNA quantitation of the two groups in
HBeAg positive patients are provided in Table 1.

3.2. Correlation Between Different Histological Inflammation
Levels and ALT, AST, Age, HBsAg, HBeAg, and HBV DNA Quanti-
tative Values in the Minimal and Non-Minimal Group

Based on the findings, age, ALT, and AST were positively
correlated with the liver histological inflammation grades
(r = 0.243, P < 0.001; r = 0.162, P = 0.002; r = 0.390, P <
0.001). We also found that serum HBsAg, HBeAg, and HBV
DNA quantitation were negatively correlated with histo-
logical inflammation grades (r = -0.273, P < 0.001; r = -
0.419, P < 0.001; r = -0.271, P < 0.001). There was no correla-
tion between gender and the histological inflammation (r
= 0.092, P = 0.083).

3.3. ROC and Cutoff Values Were Used for Differentiating Mini-
mal and Non- Minimal Group in HBeAg Positive Patients

As shown in Table 2 and Figure 1, the cutoff values
of age, hepatitis B e Antigen (HBeAg), ALT, AST, and HBV
DNA were, respectively, 35years (AUC 0.639, Sensitivity 82%,
Specificity 55%), 2.85 Log10S/CO (AUC 0.724, Sensitivity 64%,
Specificity 79%), 24 U/L (AUC 0.601, Sensitivity 75%, Speci-
ficity 40%), 28 U/L (AUC 0.726, Sensitivity 68%, Specificity
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Table 1. The Clinical Feathers of Gender, Age, Knodell Scores, HBsAg, HBeAg, and HBV DNA Quantitation, ALT, AST of Chronic HBV-Infected HBeAg Positive Patients in the Minimal
and Non-Minimal Groups.a

Parameters Minimal Group, (N = 252) Non-Minimal Group, (N = 115) Test Value P

Gender (F: M) 96:156 56:59 χ2 = -1.866 0.063

Age (y) 33 ± 9 37 ± 11 t = -4.094 < 0.001

Knodell scores 1.69 ± 0.76 6.14 ± 2.65 t = -17.457 < 0.001

HBsAg (Log10IU/mL) 4.16 ± 0.72 3.68 ± 0.65 t = 4.740 < 0.001

HBeAg (Log10S/CO) 2.75 ± 0.84 2.01 ± 1.07 t = 6.55 < 0.001

HBV DNA (Log10IU/mL) 6.98 ± 1.42 6.10 ± 1.57 t = 5.124 < 0.001

ALT (U/L) 26.95 ± 7.30 29.26 ± 6.97 t = -2.857 0.005

AST (U/L) 22.48 ± 5.55 27.87 ± 7.51 t = -6.881 < 0.001

Abbreviation: S/CO, Sample/cutoff.
aData are shown as n or mean + Standard deviation.

78%), and 6.99 Log10 IU/mL (AUC 0.677, Sensitivity 62%, Speci-
ficity 71%) to distinguish minimal liver inflammation from
non-minimal liver inflammation in chronic HBV-infected
patients of ALT ≤ 40U/L.
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Figure 1. The predictive values of age, ALT, AST, HBeAg, HBV DNA quantitation for
distinguishing Minimal and Non-minimal group in HBeAg positive patients.

As shown in Table 3 and Figure 2, the cutoff values of HB-
sAg for differentiating minimal and non-minimal groups
were 4.2 Log10IU/mL, and AUC was 0.718 (95%CI, [0.642,
0.794]).

3.4. Multivariate Regression Analysis on the Independence of
Factors that Contribute to Liver Inflammation Grades

Multivariate regression analysis showed that HBeAg
and AST were independent, influential factors of liver in-
flammation grades. Other factors such as age, serum HB-
sAg, HBV DNA quantitation, and ALT were not independent
influential factors in HBeAg positive patients (Table 4).
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Figure 2. The ROC and AUC values of HBsAg quantitation for distinguishing Minimal
and Non-minimal (mild/moderate) groups in HBeAg positive patients

4. Discussion

In China, most of the chronic HBV infections are caused
by mother-to-child transmission. The history of chronic
HBV infection contains four periods of immune tolerant,
immune clearance, immune control, and HBeAg nega-
tive chronic hepatitis. In all clinical guidelines for the
treatment of chronic HBV infection, the former can be
observed without treatment. Antiviral therapy is neces-
sary for preventing the progression from chronic hepati-
tis B. Therefore, in HBeAg-positive patients, determining
whether there is significant inflammation in the liver or
not is of crucial importance. The existence of liver inflam-
mation is often manifested by the changes in ALT level and
HBV virological indicators. Meanwhile, it should be noted
that sole consideration of ALT level may be misleading,
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Table 2. The Predictive Values of Age, HBeAg, HBV DNA Quantitation, ALT, and AST for Distinguishing Minimal and Non-Minimal Groups in HBeAg Positive Patients

Measure Cutoff Value AUC, (95% CI) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Age (y) 35 0.639 (0.575 - 0.702) 82.00 55.00 75.73 63.54

HBeAg (Log10S/CO) 2.85 0.724 (0.665 - 0.784) 64.00 79.00 58.73 82.55

HBV DNA (Log10IU/mL) 6.99 0.677 (0.615 - 0.738) 62.00 71.00 49.65 80.00

ALT(U/L) 24 0.601 (0.539 - 0.662) 75.00 40.00 36.70 77.50

AST (U/L) 28 0.726 (0.670 - 0.782) 68.00 78.00 46.73 89.61

Abbreviations: AUC, Area under Receiver operating characteristic curve; PPV, Positive predictive; NPV, Negative predictive.

Table 3. The Predictive Values of Serum HBsAg Quantitation for Distinguishing Minimal and Non-Minimal Groups in HBeAg Positive Patients

Measure Cutoff Value AUC, (95% CI) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

HBsAg (Log10IU/mL) 4.2 0.718 (0.642 - 0.794) 77.00 66.00 56.44 84.65

Abbreviations: PPV, Positive predictive; NPV, Negative predictive.

Table 4. Results of Multivariate Regression Analysis (Factors Included Age, Serum ALT, AST, HBsAg, HBeAg, and HBV DNA Quantitation) for Differentiating Minimal and Non-
Minimal Liver Inflammation Groups in HBeAg Positive Patients

Variable b S.E. Wald P Exp (B) 95% CI

HBeAg (Log10S/CO) -0.554 0.148 13.955 < 0.001 0.575 0.430 - 0.769

AST (U/L) 0.074 0.025 8.869 0.003 1.077 1.026 - 1.731

Abbreviation: S/CO, Sample/cutoff.

as some chronic HBV infected patients may have normal
levels of ALT despite significant inflammatory necrosis of
liver cells. Therefore, clinically it is difficult to obtain liver
histopathology for each chronic HBV infected patients, we
hope to evaluate the liver inflammation of HBeAg-positive
patients according to a series of noninvasive indicators,
such as ALT, virological indicators, to identify patients in
need of treatment.

In the natural history of chronic HBV infection, with
the age of patients increased, HBV DNA, HBsAg, and HBeAg
quantitation declined. At the early stage, clinical experts
roughly proposed the ALT value rising as an indicator for
liver inflammation, and ALT ≥ 2 ULN indicates the need
for antiviral therapy. It’s documented that in chronic HBV
patients, ALT≤2ULN indicates minimal inflammation, and
the patient should be observed every 3 - 6 months. (6-8) Be-
sides, various criteria are using as standards for 1ULN, such
as in China (40 U/L) and other countries (30 U/L for male
and 19 U/L for female in America (6)). The observation pe-
riod would delay the antiviral treatment for patients with
chronic HBV infection whose ALT was ≤ 2 ULN (80 U/L) in
China. It was pointed out that liver biopsy can be used to
judge liver inflammation in chronic HBV infected patients.
In 2017, the European Association for the Study of the Liver
(EASL) recommended that for those chronic HBV patients
with a family history of liver cancer or cirrhosis, if the ALT
was ≤ 2 ULN, liver biopsy can be taken as an effective di-

agnostic method for liver inflammation when the patient
is older than 30 years old. More and more studies showed
that ALT≤ 2 ULN of chronic HBV infection might have non-
minimal liver inflammation and should receive antiviral
treatment. (9) Our previous study found that 44.52% of pa-
tients with ALT ≤ 2 ULN (80 U/L) of chronic HBV infection
should receive antiviral treatment. Several researchers ex-
pressed their concerns about whether those with ALT ≤ 1
ULN (40 U/L) need treatment. Besides, there are normal ALT
cases with obvious liver inflammation, and Pan suggested
to tune down the standard of ULN/ALT in chronic HBV in-
fected patients. (10, 11) In this study, we want to do further
research on those HBV infected patients with ALT ≤ 1 ULN
(40 U/L) to decide whether they need antiviral treatment.
Furthermore, we can expand the study population to all
over the world rather than in China only. After all, ALT 1
ULN (40 U/L) in China was approximately equal to 2 ULN
(female,19 U/L) or 1 - 1.3 ULN (male, 30 U/L) in America. The
Hongkong scholars even proposed that ALT 0.5 – 1 ULN (20
– 40 U/L) may be an indicator of liver inflammation and
probably the need for antiviral therapy.

In the first phase of chronic HBV infection, namely
the immune tolerance phase, the virus replicates in large
quantities. The serum HBV DNA, HBsAg, and HBeAg were
up to tens of thousands or a thousand, respectively, and
the inflammation of the liver was minimal. The immune
clearance phase occurs with age increased to about 30
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years, and the quantification of serum HBV DNA, HBsAg,
and HBeAg decreases accordingly. In the HBV life cycle,
HBV DNA was the direct indicator of HBV replication, while
HBsAg and HBeAg were the indirect HBV replication indi-
cators. HBsAg and HBeAg were roughly parallel to HBV
DNA quantities in the absence of drug and virus muta-
tions (12-15). It was recognized that HBsAg can predict CHB
progression and can be used to monitor antiviral efficacy
in chronic HBV infected patients (16-19). In our results,
there were significant differences between the Minimal
grade and Non-minimal grades (mild, moderate) group in
age, ALT, AST, serum HBsAg, HBeAg, and HBV DNA quanti-
tation by analysis of factors associated with liver inflam-
mation. The minimal grade group had younger age and
higher serum HBsAg, HBeAg, and HBV DNA quantitation
than the Non-minimal group. Our relevance analysis con-
firmed that AST was a stronger factor (r = 0.390, P < 0.001),
which was positively correlated with liver inflammation
compared with ALT. In our previous study, using Logistic re-
gression, it was proved that HBsAg and HBeAg quantitation
were negatively associated with liver inflammation (20). In
this study, we also found that HBeAg was the strongest fac-
tor (r = -0.419, P < 0.001), which was negatively correlated
with liver inflammation, compared with serum HBsAg and
HBV DNA quantitation. Many reports agreed that HBeAg is
a better predictor of liver inflammation (21, 22).

From the point of clinical convenience, it is a good
choice to study the cutoff value of a single index for judg-
ing liver inflammation grade. Our previous articles have
concluded that HBeAg quantitation is negatively corre-
lated with liver inflammation. In this study, the HBsAg,
HBeAg, and HBV DNA cutoff values were, respectively, 4.2
Log10IU/mL, 2.85 Log10S/CO, and 6.99 Log10IU/mL, which
distinguished Minimal inflammation grade and the Non-
minimal (mild, moderate) inflammation grades, with ALT
≤ 1 ULN (40 U/L) in HBeAg positive patients in China. From
our study, the quantitation of HBsAg ≥ 4.2 Log10IU/mL,
HBeAg ≥ 2.85 Log10S/CO, and HBV DNA ≥ 6.99 Log10IU/mL
meant minimal liver inflammation and do not need antivi-
ral therapy in HBeAg positive patients (specificity 66%, 79%,
and 71%, respectively).

We also constantly researched new indicators to pre-
dict liver inflammation with normal or near-normal ala-
nine aminotransferase levels (23-25). Two types of serum
indicators are used more frequently. Firstly, HBV replica-
tion relative indicators (HBV DNA, HBsAg, and HBeAg), and,
secondly, the liver inflammation parameters (ALT or AST).
The results of Logistical regression showed that HBeAg is
an independent influential factor of liver inflammation
grades, other than HBsAg and HBV DNA quantitation. So
we suggested that HBeAg was a better index in predicting
liver inflammation, as noted by Shimakawa Y’research. (21)

HBeAg is a better predictor of HBV replication than HBsAg
in hepatocytes. ALT and AST are both effective indicators of
liver inflammation. In this study, which investigated ALT
≤ 1 ULN, age was not found as an independent influential
factor of liver inflammation grades. ALT was one of the
liver inflammation indexes and is more widely used in the
guidelines. We found that ALT≥ 24 U/L (Sensitivity75.00%)
and AST ≥ 28 U/L (Sensitivity 68.00%) were more useful in
distinguishing those chronic HBV infection patients who
do need antiviral treatment. Logistical regression showed
that AST was a more stable and capable index of indicating
liver inflammation grade than ALT. Chen SS and other au-
thors also reported similar findings (25, 26).

The diagnosis of liver inflammation in patients with
chronic HBV infection was often based on deciding
whether antiviral treatment is needed. The key of this
study was to identify the clues to predict the Non-minimal
histological inflammation according to the ALT, virolog-
ical indexes, and other noninvasive serum indicators in
HBeAg-positive patients. The significance of this study
was to help physicians to identify patients with normal
ALT levels who required antiviral therapy in chronic HBV
infection.

In short, HBeAg and AST were better noninvasive
markers for predicting liver histological inflammation in
HBeAg positive untreated patients by cut off values of 2.85
Log10S/CO and 28 U/L, respectively. Of course, we can estab-
lish a model of liver inflammation for chronic HBV infected
patients as other researchers, but we admit that a single in-
dicator is simpler and much more convenient in the clini-
cal application. (27, 28)

The current study had three main limitations. First, it
was a retrospective study. Second, if the sample size was en-
larged, the ALT analysis could be divided by subgroups of
sex. Third, in this study, HBV genotype was not detected in
many patients. The association between the effect of geno-
type and liver inflammation was unknown, though pre-
vious epidemiological studies showed that the HBV geno-
types in China are mainly genotypes B and C.

Footnotes

Authors’ Contribution: Hong-Xiao Hao, Hui-Hui Lu, Ge
Shen, Lei Ping-Hu, Qi-Qi Chen, Ming Chang, Ru-Yu Liu, Shu-
Ling Wu, Yuan-Jiao Gao, and Yao Lu were responsible for
clinical data collection. Gang Wan was responsible for sta-
tistical analysis. Lu Zhang was responsible for project de-
sign, statistical analysis, and writing. Ming-Hui Li and Wei
Yi were responsible for clinical enrollment. Lei Sun was re-
sponsible for organizing the pathological score of experts.
Yao Xie was responsible for the whole project design. All
authors have contributed and agreed to this manuscript.

Hepat Mon. 2020; 20(10):e99580. 5



Zhang L et al.

Conflict of Interests: The authors declare no conflict of
interest.

Ethical Approval: All study procedures followed the 1983
Declaration of Helsinki. The research program was ap-
proved by the responsible committee of Beijing Ditan Hos-
pital.

Funding/Support: Our study was supported by
the funds of the Capital Characteristic Fund project
(NO.Z151100004015122), the Digestive Medical Coordi-
nated Development Center of Beijing Hospitals Authority
(NO. XXT28 and XXZ0302), Clinical Technology Innovation
Project of Beijing Hospital Administration (NO. XMLX
201706), Beijing Science and Technology Commission
Project (NO.D161100002716002 ), the Major Projects of
the Ministry of Science and Technology during the 13th
Five-Year Plan period (NO. 2018ZX10715-005-003-005).

Informed Consent: All patients signed the informed con-
sent before liver biopsy

References

1. WHO. Global hepatitis report 2017. Geneva: World Health Organization;
2017. Available from: https://www.who.int/hepatitis/publications/
global-hepatitis-report2017/en/.

2. Yim HJ, Lok AS. Natural history of chronic hepatitis B virus infec-
tion: what we knew in 1981 and what we know in 2005. Hepatol-
ogy. 2006;43(2 Suppl 1):S173–81. doi: 10.1002/hep.20956. [PubMed:
16447285].

3. Desmet VJ, Gerber M, Hoofnagle JH, Manns M, Scheuer PJ. Classifica-
tion of chronic hepatitis: diagnosis, grading and staging. Hepatology.
1994;19(6):1513–20. [PubMed: 8188183].

4. Ishak K, Baptista A, Bianchi L, Callea F, De Groote J, Gudat F, et
al. Histological grading and staging of chronic hepatitis. J Hep-
atol. 1995;22(6):696–9. doi: 10.1016/0168-8278(95)80226-6. [PubMed:
7560864].

5. Goodman ZD. Grading and staging systems for inflammation and
fibrosis in chronic liver diseases. J Hepatol. 2007;47(4):598–607. doi:
10.1016/j.jhep.2007.07.006. [PubMed: 17692984].

6. Terrault NA, Bzowej NH, Chang KM, Hwang JP, Jonas MM, Murad MH,
et al. AASLD guidelines for treatment of chronic hepatitis B. Hepatol-
ogy. 2016;63(1):261–83. doi: 10.1002/hep.28156. [PubMed: 26566064].
[PubMed Central: PMC5987259].

7. Sarin SK, Kumar M, Lau GK, Abbas Z, Chan HL, Chen CJ, et al. Asian-
Pacific clinical practice guidelines on the management of hepatitis
B: a 2015 update. Hepatol Int. 2016;10(1):1–98. doi: 10.1007/s12072-015-
9675-4. [PubMed: 26563120]. [PubMed Central: PMC4722087].

8. European Association for the Study of the Liver. Electronic address
EEE, European Association for the Study of the L. EASL 2017 clinical
practice guidelines on the management of hepatitis B virus infection.
J Hepatol. 2017;67(2):370–98. doi: 10.1016/j.jhep.2017.03.021. [PubMed:
28427875].

9. Gao S, Li XY, Fan YC, Sun FK, Han LY, Li F, et al. A noninvasive model
to predict liver histology in HBeAg-positive chronic hepatitis B with
alanine aminotransferase ≤ 2upper limit of normal. J Gastroenterol
Hepatol. 2017;32(1):215–20. doi: 10.1111/jgh.13452. [PubMed: 27207016].

10. Pan XB, Lu YQ, Lin SZ, Ye J, Wu N, Lou YY, et al. An assessment of
upper limits of normal for ALT and the impact on evaluating natu-
ral course of chronic hepatitis B virus infection in Chinese children.
Am J Gastroenterol. 2018;113(11):1660–8. doi: 10.1038/s41395-018-0248-8.
[PubMed: 30353056].

11. Cheng JL, Wang XL, Yang SG, Zhao H, Wu JJ, Li LJ. Non-ALT biomarkers
for markedly abnormal liver histology among Chinese persistently
normal alanine aminotransferase-chronic hepatitis B patients. World
J Gastroenterol. 2017;23(15):2802–10. doi: 10.3748/wjg.v23.i15.2802.
[PubMed: 28487618]. [PubMed Central: PMC5403760].

12. Jang JW, Yoo SH, Kwon JH, You CR, Lee S, Lee JH, et al. Serum hepatitis B
surface antigen levels in the natural history of chronic hepatitis B in-
fection. Aliment Pharmacol Ther. 2011;34(11-12):1337–46. doi: 10.1111/j.1365-
2036.2011.04888.x. [PubMed: 22007836].

13. Nguyen T, Thompson AJ, Bowden S, Croagh C, Bell S, Desmond PV, et
al. Hepatitis B surface antigen levels during the natural history of
chronic hepatitis B: a perspective on Asia. J Hepatol. 2010;52(4):508–13.
doi: 10.1016/j.jhep.2010.01.007. [PubMed: 20206400].

14. Jaroszewicz J, Calle Serrano B, Wursthorn K, Deterding K, Schlue J, Rau-
pach R, et al. Hepatitis B surface antigen (HBsAg) levels in the natural
history of hepatitis B virus (HBV)-infection: a European perspective.
J Hepatol. 2010;52(4):514–22. doi: 10.1016/j.jhep.2010.01.014. [PubMed:
20207438].

15. Wang L, Zou ZQ, Wang K, Yu JG, Liu XZ. Role of serum hepatitis B virus
marker quantitation to differentiate natural history phases of HBV
infection. Hepatol Int. 2016;10(1):133–8. doi: 10.1007/s12072-015-9657-6.
[PubMed: 26427997].

16. Cornberg M, Wong VW, Locarnini S, Brunetto M, Janssen HLA, Chan
HL. The role of quantitative hepatitis B surface antigen revisited. J
Hepatol. 2017;66(2):398–411. doi: 10.1016/j.jhep.2016.08.009. [PubMed:
27575311].

17. Moucari R, Mackiewicz V, Lada O, Ripault MP, Castelnau C, Martinot-
Peignoux M, et al. Early serum HBsAg drop: a strong predic-
tor of sustained virological response to pegylated interferon alfa-
2a in HBeAg-negative patients. Hepatology. 2009;49(4):1151–7. doi:
10.1002/hep.22744. [PubMed: 19115222].

18. Park H, Lee JM, Seo JH, Kim HS, Ahn SH, Kim DY, et al. Predictive
value of HBsAg quantification for determining the clinical course of
genotype C HBeAg-negative carriers. Liver Int. 2012;32(5):796–802. doi:
10.1111/j.1478-3231.2011.02693.x. [PubMed: 22128792].

19. Zhang P, Du HB, Tong GD, Li XK, Sun XH, Chi XL, et al. Serum hepatitis
B surface antigen correlates with fibrosis and necroinflammation: A
multicentre perspective in China. J Viral Hepat. 2018;25(9):1017–25. doi:
10.1111/jvh.12903. [PubMed: 29624802].

20. Zhang L, Li MH, Cao WH, Qi TL, Lu Y, Wu SL, et al. Negative correla-
tion of serum hepatitis B surface antigen and hepatitis B e antigen
levels with the severity of liver inflammation in treatment-naive
patients with chronic hepatitis B virus infection. Chin Med J (Engl).
2017;130(22):2697–702. doi: 10.4103/0366-6999.218000. [PubMed:
29133758]. [PubMed Central: PMC5695055].

21. Shimakawa Y, Njie R, Ndow G, Vray M, Mbaye PS, Bonnard P, et al. De-
velopment of a simple score based on HBeAg and ALT for selecting
patients for HBV treatment in Africa. J Hepatol. 2018;69(4):776–84. doi:
10.1016/j.jhep.2018.05.024. [PubMed: 30104154].

22. Hudu SA, Niazlin MT, Nordin SA, Saeed MI, Tan SS, Omar H, et
al. Quantitative hepatitis B e antigen: A better predictor of hep-
atitis B virus DNA than quantitative hepatitis B surface antigen.
Clin Lab. 2018;64(4):443–9. doi: 10.7754/Clin.Lab.2017.170916. [PubMed:
29739076].

23. Zhou J, Song L, Zhao H, Yan L, Ma A, Xie S, et al. Serum hepatitis B
core antibody as a biomarker of hepatic inflammation in chronic
hepatitis B patients with normal alanine aminotransferase. Sci Rep.
2017;7(1):2747. doi: 10.1038/s41598-017-03102-3. [PubMed: 28584279].
[PubMed Central: PMC5459818].

24. Li J, Zhang TY, Song LW, Qi X, Yu XP, Li FH, et al. Role of quantitative
hepatitis B core antibody levels in predicting significant liver inflam-
mation in chronic hepatitis B patients with normal or near-normal
alanine aminotransferase levels. Hepatol Res. 2018;48(3):E133–45. doi:
10.1111/hepr.12937. [PubMed: 28707778].

6 Hepat Mon. 2020; 20(10):e99580.

https://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
https://www.who.int/hepatitis/publications/global-hepatitis-report2017/en/
http://dx.doi.org/10.1002/hep.20956
http://www.ncbi.nlm.nih.gov/pubmed/16447285
http://www.ncbi.nlm.nih.gov/pubmed/8188183
http://dx.doi.org/10.1016/0168-8278(95)80226-6
http://www.ncbi.nlm.nih.gov/pubmed/7560864
http://dx.doi.org/10.1016/j.jhep.2007.07.006
http://www.ncbi.nlm.nih.gov/pubmed/17692984
http://dx.doi.org/10.1002/hep.28156
http://www.ncbi.nlm.nih.gov/pubmed/26566064
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5987259
http://dx.doi.org/10.1007/s12072-015-9675-4
http://dx.doi.org/10.1007/s12072-015-9675-4
http://www.ncbi.nlm.nih.gov/pubmed/26563120
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4722087
http://dx.doi.org/10.1016/j.jhep.2017.03.021
http://www.ncbi.nlm.nih.gov/pubmed/28427875
http://dx.doi.org/10.1111/jgh.13452
http://www.ncbi.nlm.nih.gov/pubmed/27207016
http://dx.doi.org/10.1038/s41395-018-0248-8
http://www.ncbi.nlm.nih.gov/pubmed/30353056
http://dx.doi.org/10.3748/wjg.v23.i15.2802
http://www.ncbi.nlm.nih.gov/pubmed/28487618
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5403760
http://dx.doi.org/10.1111/j.1365-2036.2011.04888.x
http://dx.doi.org/10.1111/j.1365-2036.2011.04888.x
http://www.ncbi.nlm.nih.gov/pubmed/22007836
http://dx.doi.org/10.1016/j.jhep.2010.01.007
http://www.ncbi.nlm.nih.gov/pubmed/20206400
http://dx.doi.org/10.1016/j.jhep.2010.01.014
http://www.ncbi.nlm.nih.gov/pubmed/20207438
http://dx.doi.org/10.1007/s12072-015-9657-6
http://www.ncbi.nlm.nih.gov/pubmed/26427997
http://dx.doi.org/10.1016/j.jhep.2016.08.009
http://www.ncbi.nlm.nih.gov/pubmed/27575311
http://dx.doi.org/10.1002/hep.22744
http://www.ncbi.nlm.nih.gov/pubmed/19115222
http://dx.doi.org/10.1111/j.1478-3231.2011.02693.x
http://www.ncbi.nlm.nih.gov/pubmed/22128792
http://dx.doi.org/10.1111/jvh.12903
http://www.ncbi.nlm.nih.gov/pubmed/29624802
http://dx.doi.org/10.4103/0366-6999.218000
http://www.ncbi.nlm.nih.gov/pubmed/29133758
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5695055
http://dx.doi.org/10.1016/j.jhep.2018.05.024
http://www.ncbi.nlm.nih.gov/pubmed/30104154
http://dx.doi.org/10.7754/Clin.Lab.2017.170916
http://www.ncbi.nlm.nih.gov/pubmed/29739076
http://dx.doi.org/10.1038/s41598-017-03102-3
http://www.ncbi.nlm.nih.gov/pubmed/28584279
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5459818
http://dx.doi.org/10.1111/hepr.12937
http://www.ncbi.nlm.nih.gov/pubmed/28707778


Zhang L et al.

25. Wu Z, Dong X, Wang G, Zhao H, China Hep BFARG. Clinical nonin-
vasive markers for antiviral therapy decision in chronic hepatitis B
with alanine aminotransferase less than two times upper limit of nor-
mal. J Viral Hepat. 2019;26(2):287–96. doi: 10.1111/jvh.13030. [PubMed:
30380162].

26. Chen SS, Yu KK, Ling QX, Huang C, Li N, Zheng JM, et al. Factors associ-
ated with significant liver necroinflammation in chronic hepatitis B
patients with cirrhosis. Sci Rep. 2016;6:33093. doi: 10.1038/srep33093.
[PubMed: 27615602]. [PubMed Central: PMC5018887].

27. Zhou W, Ma Y, Zhang J, Hu J, Zhang M, Wang Y, et al. Predictive model
for inflammation grades of chronic hepatitis B: Large-scale analysis of
clinical parameters and gene expressions. Liver Int. 2017;37(11):1632–41.
doi: 10.1111/liv.13427. [PubMed: 28328162].

28. Hong MZ, Ye L, Jin LX, Ren YD, Yu XF, Liu XB, et al. Noninvasive scor-
ing system for significant inflammation related to chronic hepati-
tis B. Sci Rep. 2017;7:43752. doi: 10.1038/srep43752. [PubMed: 28281521].
[PubMed Central: PMC5345042].

Hepat Mon. 2020; 20(10):e99580. 7

http://dx.doi.org/10.1111/jvh.13030
http://www.ncbi.nlm.nih.gov/pubmed/30380162
http://dx.doi.org/10.1038/srep33093
http://www.ncbi.nlm.nih.gov/pubmed/27615602
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5018887
http://dx.doi.org/10.1111/liv.13427
http://www.ncbi.nlm.nih.gov/pubmed/28328162
http://dx.doi.org/10.1038/srep43752
http://www.ncbi.nlm.nih.gov/pubmed/28281521
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5345042

	Abstract
	1. Background
	2. Methods
	2.1. Patient and Study Design
	2.2. Serological Detection
	2.3. Liver Biopsy
	2.4. Statistical Analysis

	3. Results
	3.1. Clinical Features
	Table 1

	3.2. Correlation Between Different Histological Inflammation Levels and ALT, AST, Age, HBsAg, HBeAg, and HBV DNA Quantitative Values in the Minimal and Non-Minimal Group
	3.3. ROC and Cutoff Values Were Used for Differentiating Minimal and Non- Minimal Group in HBeAg Positive Patients
	Table 2
	Figure 1
	Table 3
	Figure 2

	3.4. Multivariate Regression Analysis on the Independence of Factors that Contribute to Liver Inflammation Grades
	Table 4


	4. Discussion
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

