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Abstract

BACKGROUND

Chronic hepatitis B virus (HBV) infection remains a major global public health problem.
Chronic hepatitis B (CHB) patients can be divided into treatment indication and non-
treatment indication individuals according to alanine transaminase (ALT), HBV DNA,
serum hepatitis B e antigen status, disease status [liver cirrhosis, hepatocellular
carcinoma (HCC), or liver failure], liver necroinflammation or fibrosis, patients’ age,
and family history of HCC or cirrhosis. For example, normal ALT patients in ‘immune-
tolerant’ phase with HBV DNA higher than 107 or 2 x 107 IU/mL, and those in “inactive-
carrier’ phase with HBV DNA lower than 2 x 103 IU/mL do not require antiviral
therapy. However, is it reasonable to set the defined values of HBV DNA as the
fundamental basis to estimate the disease state and to determine whether to start
treatment? In fact, we should pay more attention to those who do not match the
treatment indications (gray-zone patients both in the indeterminate phase and in the

‘inactive-carrier’ phase).

AIM
To analyze the correlation of HBV DNA level and liver histopathological severity, and
to explore the significance of HBV DNA for CHB with normal ALT.

METHODS

From January 2017 to December 2021, a retrospective cross-sectional set of 1299 patients
with chronic HBV infection (HBV DNA > 30 [U/mL) who underwent liver biopsy from
four hospitals, including 634 with ALT less than 40 U/L. None of the patients had
received anti-HBV treatment. The degrees of liver necroinflammatory activity and liver
fibrosis were evaluated according to the Metavir system. On the basis of the HBV DNA
level, patients were divided into two groups: Low/moderate replication group, HBV
DNA < 107 I[U/mL [7.00 Log IU/mL, the European Association for the Study of the
Liver (EASL) guidelines] or < 2 x 107 IU/mL [7.30 Log IU/mL, the Chinese Medical
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Association (CMA) guidelines]; high replication group, HBV DNA > 107 IU/mL or > 2
x 107 IU/mL. Relevant factors (demographic characteristics, laboratory parameters and
noninvasive models) for liver histopathological severity were analyzed by univariate

analysis, logistics analysis and propensity score-matched analysis.

RESULTS

At entry, there were 2145%, 2429%, and 30.28% of the patients had liver
histopathological severities with = A2, > F2, and = A2 or/and = F2, respectively. HBV
DNA level (negative correlation) and noninvasive model liver fibrosis 5 value (positive
correlation) were independent risk factors for liver histopathological severities (liver
necroinflammation, liver fibrosis, and treatment indication). The AUROCs of the
prediction probabilities (PRE_) of the models mentioned above (< A2 vs > A2, <F2vs >
F2, < A2 and < F2 vs 2 A2 or/and = F2) were 0.814 (95%CI: 0.770-0.859), 0.824 (95%CI:
0.785-0.863), and 0.799 (95%CI: 0.760-0.838), respectively. HBV DNA level (negative
correlation) was still an independent risk factor when diagnostic models were excluded,
the P values (< A2 vs 2 A2, <F2vs2F2, < A2 and < F2 vs 2 A2 or/and 2 F2) were 0.011,
0.000, and 0.000, respectively. For the propensity score-matched pairs, whether based on
EASL guidelines or CMA guidelines, the group with significant liver histology damage
(= A2 or/and = F2) showed much lower HBV DNA level than the group with non-
significant liver histology damage (< A2 and < F2). Patients in the moderate replication
group (with indeterminate phase) had the most serious liver disease pathologically and
hematologically, followed by patients in the low replication group (with ‘inactive-

carrier’ phase) and then the high replication group (with ‘immune-tolerant” phase).

CONCLUSION

HBV DNA level is a negative risk factor for liver disease progression. The phase
definition of CHB may be revised by whether the level of HBV DNA exceeds the
detection low limit value. Patients who are in the indeterminate phase or ‘inactive

carriers” should receive antiviral therapy.
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Core Tip: According to the guidelines, for patients with normal alanine transaminase
(ALT), hepatitis B virus (HBV) DNA levels were defined as > 107/2 x 107 and < 2 x 103
IU/mL in the “immune-tolerant’ and the ‘inactive-carrier’ phase, respectively. However,
it is still controversial. In this study, we analyzed the liver histopathology and the risk
factors in 634 cases with positive HBV DNA and normal ALT. We found that patients
with low or moderate HBV DNA level had more severe liver diseases. HBV DNA level
(negative correlation) was an independent risk factor for liver histopathological
severity. Therefore, we consider that the phase definition of chronic hepatitis B may be

revised based on whether the level of HBV DNA exceeds the detection low limit value.

INTRODUCTION

21
With the promotion of the hepatitis B vaccine or combined hepatitis B immune globulin,

new hepatitis B virus (HBV) infections are decreasing. However, there are still about
257 million people infected with HBV worldwidel!l, and about 887000 people died from
HBYV infection each year, of which liver cirrhosis and hepatocellular carcipoma (HCC)
deaths account for 52% and 38%, respectivelyl?l. It's undeniable that chronic HBV
infection is still a major global public health problem. Therefore, the World Health
Organization (WHO) has proposed the global health sector strategy of ‘eliminating viral
hepatitis as a major public health threat by 2030". One of the goals is to achieve a
diagnosis rate to 90% and a treatment rate to 80% of HBV infection by 2030[3]. China had
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made great progress in reducing HBV infections, but the challenges still remain.
Cygrently, there are still 70 million chronic HBV infections in Chinal2l.

The natural history of chronic HBV infection can be generally divided into four
phases: Hepatitis B e antigen (HBeAg) positive chronic HBV infection/’ immune-
tolerant” phase, HBeAg positive chronic hepatitis B (CHB)/immune-clearance phase,
HBeAg negative chronic HBV infection/’inactive-carrier’ phase, and HBeAg negative
CHB /reactivation phasel245l,
i

The disease progression and treatment indications judgement is mainly based on
serum HBeAg status, HBV DNA level, alanine transaminase (ALT) level, and severity
of liver disease, combined with _patients’ age, family history, and accompanying
diseases/>*71. In accordance with the European Association for the Study of the Liver
(EASL) guidelines!*l and the CHB treatment algorithm in the United Statesl®l, regardless
of HBeAg status, patients with HBV DNA > 2 x 10° IU/mL, ALT > upper limit of
normal (ULN), and/or at least moderate liver necrotic inflammation or liver fibrosis
should be treated. However, if HBV DNA is less than 2 x 103 IU/mL, how to deal with
it clinically becomes an issue. According to the EASL guidelinesl and the CHB
treatment algorithm in the United Statesl®l, CHB patients with normal ALT in the
immune tolerant phase refer to HBV DNA > 107 IU/mL, in the “inactive-carrier’ phase
refer to HBV DNA < 2 x 10% and in the indeterminate phase refer to 2 x 10° < HBV
DNA < 107 IU/mL. According to the Chinese Medical Association (CMA) guidelinesl?,
patients in the immune tolerant phase refer to HBV DNA > 2 x 107 IU/mL, in the
‘inactive-carrier’ phase refer to HBV DNA < 2 x 103, and in the indeterminate phase
refer to 2 x 10° < HBV DNA <2 x 107 [U/mL.

Although HBV DNA is an important indicator for judging disease progression and
treatment indications, the reported conclusions about HBV DNA and disease severity
remain controversiall®14. Moreover, the ‘gray-zone’ and/or the indeterminateﬁhase
population should not be ignored with the consideration of the guidelines. The aim of
this study was to find the correlation of clinical and laboratory parameters with liver

histopathological severity in 634 CHB patients with ALT < ULN who required liver
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biopsy to assess liver inflammation and fibrosis. Studies on liver pathological changes
in the ‘gray-zone” and/or the indeterminate phase population and the identification of

the risk factors for disease progression might be of great significance.

MATERIALS AND METHODS

Data collection

From January 2017 to December 2021, there were 1299 chronic HBV infections
(including 634 with ALT < ULN) who underwent liver biopsy were included in this
retrospective cross-sectional study conducted in four hospitals. The patients were
hospitalized in the Department of Hepatology, Ningbo No. 2 Hospital; the Department
of Infectious Diseases, Xiangshan Hospital Affiliated to Wenzhou Medical University;
the Department of Infectious Diseases, The First Hospital of Ninghai County; and the
Department of Infectious Diseases, the Affiliated Yangming Hospital of Ningbo
University, Ningbo, China.

The inclusion criteria were as follows: Patients aged 13-78 years, HBsAg positivity for
at least 6 mo, HBV DNA 2> 30 IU/mL, and no previous anti-HBV treatment. The ULN of
ALT was 40 U/L according to the WHO/EASL/ Asian Pacific Association for the Study
of the Liver guidelines/*¢7l. The exclusion criteria were as follows: Co-infection with
hepatitis C virus, hepatitis D virus, hepatitis E virus, and human immunodeficiency
virus; autoimmune hepatitis; Wilson’s disease; nonalcoholic fatty liver disease; chronic
alcohol consumption (> 30 g/d for men and > 20 g/d for women!'?l); and incomplete
data.

This study was approved by the ethics committee of Ningbo No. 2 Hospital (PJ-
NBEY-KY-2017-069-01, P]-NBEY-KY-2021-037-02, and PJ-NBEY-KY-2022-138-01). In this
study, medical data was obtained from previous clinical diagnosis and treatment, and
informed consent was exempted.

The clinical data was collected within one week before liver biopsy. Demographic
characteristics and laboratory data, including age, sex, albumin (ALB), globulin (GLB),
ALB-GLB ratio (AGR), ALT, aspartate aminotransferase (AST), alkaline phosphatase
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(ALP), gamma-glutamyl transpeptidase (GGT), white blood cell (WBC), neutrophil-
lymphocyte ratio (NLR), platelet (PLT), HBeAg, HBV DNA, and noninvasive models
such as aspartate transaminase to platelet ratio index (APRI)I®, fibrosis-4 (FIB-4)'7],

liver inflammation and fibrosis-5 (LIF-5), were recorded(!8].

Blood test

Blood routine was detected using Sysmex XN-1000 automated hematology analyzer
(Sysmex Corporation, Japan). Serum liver function was detected with Simens Advia
Chemistry XPT system analyzer (Siemens Healthcare, Germany). Serum HBV DNA was
measured by real-time fluorescence quantitative PCR (ABI7500, Applied Biosystems,
CA, USA) and HBV nucleic acid quantitative detection kit (DAAN Gene Co., Ltd. Sun
Yat-sen University, China) with the lowest detection value of 30 IU/mL. According to
the HBV DNA level, patients were divided into two groups: Low/moderate replication
group, HBV DNA <107 [U/mL (7.00 Log IU/mL) or £2 x 107 IU/mL (7.30 Log IU /mL);
and high replication group, HBV DNA > 107 [U/mL or > 2 x 107 IU/mLI245]. HBsAg
and HBeAg were detected by chemiluminescence method (Abbott AXSYM System, IL,
United States). In this study, HBeAg was presented as 1 for positive and 0 for negative.

The same quality control standards were employed.

Liver histological examination

The biopsy device (BARD Magnum, United States) comprised a biopsy gun (with the
tissue length of 22 mm) and a biopsy needle (18G). All patients had no liver biopsy
contraindications and signed informed consent forms. Liver biopsy was performed
under the guidance of color Doppler ultrasound. Liver tissue samples of more than 2
cm in length and more than 6 intact portal veins were required. The liver specimens
were first assessed by two pathology experts from the hospital and then by a senior
pathologist from the Department of Pathology, Fudan University, China. The degrees of
liver necroinflammatory activity and liver fibrosis were evaluated according to the

Metavir systeml(?l. A Metavir necroinflammatory activity score of > 2 (A2) and = 3 (A3)
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indicated significant and severe liver inflammation, respectively. A Metavir fibrosis
score of > 2 (F2), = 3 (F3), and > 4 (F4) indicated significant liver fibrosis, advanced
fibrosis, and cirrhosis, respectively. In accordance with the guidelines, the treatment
indications of patients with ALT < ULN were = A2 or/and = F2. Hence, these patients
were divided into treatment indication group and nontreatment indication group (< A2

and < F2).

Statistical analysis

Propensity score-matched analysis was used to reduce the effect of selection bias and
potential confounding between the two groups. According to the HBV DNA levels of
EASL and CMA guidelines, the low/moderate replication group and high replication
group were matched at a ratio of 1:1 (nearest neighbor matching within caliper) based
on sex, age, ALB, GLB, AGR, ALT, AST, ALP, GGT, WBC, NLR, PLT, APRI, FIB-4, and
LIF-5.

The data were analyzed via SPSS software version 22.0 (SPSS Inc., IL, United States).
HBV DNA levels were expressed as logarithms. The normally distributed variables
were presented as means with standard deviations analyzed by using independent-
samples t test (two datasets). The non-normal distribution variables were expressed as
medians (Q1-Q3) analyzed by using nonparametric tests (Mann-Whitney U test) for two
datasets. The chi-square test was used for categorical data. Ridit analysis and
Spearman’s rank correlation analysis were used for ranked data. The binary logistic
regression analysis was performed taking liver histopathological severity (A and F) as
the dependent variables and relevant factors (P value < 0.1) as independent variables.
The dependent variables were < A2 vs 2 A2, < F2 vs 2 F2, and nontreatment indication
vs treatment indication. The relevant factors were analyzed, and the diagnostic value
was evaluated using receiver operating characteristic (ROC) curve and the area under
the ROC curve (AUROC). All tests were two tailed, and statistical significance was set

at P value < 0.05.
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RESULTS

Enrolled patients

There were 50 patients were excluded due to incomplete data of liver pathology,
HBeAg, ALB, ALP, WBC, neutrophils, and lymphocytes, and 615 patients were
excluded as ALT > 1 x ULN. The flow diagram of the study population is shown in
Figure 1. Finally, 634 patients were included in the study, among which 336 (EASL
guidelines) and 377 (CMA guidelines) were classified into the low/moderate replication
group, including 49 Low-replication (HBV DNA < 2 x 103); 298 (EASL guidelines) and

257 (CMA guidelines) were divided into the high replication group.

Baseline characteristics

The basgline characteristics of 634 patients were divided according to liver pat gy
which are shown in Table 1. The mean age of the participants was 35.61 + 10.30 years,
the mean ALT, AST, and HBV DNA levels were 23.77 + 858 U/L, 24.15 +8.91 U/L, and
6.18 + 1.87 Log IU/mL, respectively. Among these patients, 349 (55.05%) were men and
432 (68.14%) were HBeAg positive.

Patients with liver inflammation A0, A1, A2, and A3 were 117 (18.45%), 381 (60.10%),
97 (15.30%), and 39 (6.15%), with liver fibrosis FO, F1, F2, F3, and F4 were 148 (23.34%),
332 (52.37%), 87 (13.72%), 37 (5.84%), and 30 (4.73%), respectively. Patients with > A2
accounted for 21.45% (136 patients), 2F2 for 24.29% (154 patients), and treatment
indication (= A2 or/and = F2) for 30.28% (192 patients).

Comparisons of clinical indexes and liver pathological changes among 634 patients
with different HBV DNA levels (EASL and CMA guidelines)

According to the EASL and CMA guidelines, the low/moderate replication group was
comprised of 336 and 298 patients while the high replication group comprised 377 and
257 patients. Patients with high HBV DNA levels had a higher HBeAg-positive
composition for both the two guidelines (y2 = 220.486 and 178.165, P < 0.001). Compared

with the low/moderate replication group, patients in the high replication group had
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lower age, ALT, AST, GGT, APRI, FIB-4, and LIF-5, and higher PLT. The results were
detailed in Table 1.

In general, liver histopathological severity degree in the low/moderate replication
group was of the most serious forms regardless of liver inflammation or liver fibrosis.
The average Ridit values of necroinflammatory activity grading in the low/moderate
replication group, and high replication group were 0.544 and 0.451 (EASL guidelines),
0.541 and 0.440 (CMA guidelines), respectively, with statistically significant differences
(u =4.189, 4.426; r = -0.183, -0.194; P < 0.001). The average Ridit values of liver fibrosis
staging in the low/moderate replication group and high replication group were 0.567
and 0.424 (EASL guidelines), 0.556 and 0.418 (CMA guidelines), respectively, with
statistically significant differences (u = 6.382, 6.053; r = -0.271, -0.257; P < 0.001). There
were 104 (30.95%) and 32 (10.74%) (EASL guidelines), 110 (29.18%) and 26 (10.12%)
(CMA guidelines) patients with liver inflammatory activity = 2 (= A2) in the two
groups, respectively (y2 = 38.299, 32.952; P < 0.001). Patients with liver fibrosis > 2 (= F2)
in the two groups were 122 (36.31%) and 32 (10.74%) (EASL guidelines), 128 (33.95%)
and 26 (10.12%) (CMA guidelines), respectively (y> = 56.155, 47.212; P < 0.001).
Simultaneously, the number of patients with treatment indication (= A2 or/and = F2) in
the two groups were 145 (43.15%) and 47 (15.77%) by the EASL guidelines, or 153
(40.58%) and 39 (15.18%) by the CMA guidelines (y> = 56.089, 46.730; P < 0.001). The
results are displayed in Table 1 and Figure 2.

In addition, there were 16 (32.65%), 20 (40.82%), and 22 (44.90%) patients with liver
inflammatory activity > 2 (2 A2), liver fibrosis > 2 (= F2), and treatment indication (= A2

or/and = F2) in the low-replication (HBV DNA <2 x 103, 49 cases), respectively.

Predictors of significant liver histology in 634 patients
The univariate analysis indicated that the statistically significant variables which could
affect liver inflammation activity, liver fibrosis, and treatment indications were age,

HBeAg, ALB, GLB, AGR, ALT, AST, GGT, PLT, HBV DNA, APRI, FIB-4, and LIF-5. The

results are demonstrated in Table 2.
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The logistics analysis showed that HBV DNA level (negative correlation), age
(negative correlation), GGT level (positive correlation), and LIF-5 value (positive
correlation) were independent risk factors for liver inflammation activity; HBV DNA
level (negative correlation), GGT level (positive correlation), APRI value (positive
correlation), and LIF-5 value (positive correlation) were independent risk factors for
liver fibrosis; HBV DNA level (negative correlation), APRI value (positive correlation),
and LIF-5 value (positive correlation) were independent risk factors for treatment
indications. The AUROC of the prediction probabilities (PRE_) of the abovergentioned
models (< A2 vs 2 A2, < F2 vs 2 F2, < A2 and < F2 vs 2 A2 or/and 2= F2) was 0.814
(95%CI: 0.770-0.859), 0.824 (95%CIL: 0.785-0.863), and 0.799 (95%CI: 0.760-0.838),
respectively. Considering that the diagnostic models such as APRI, FIB-4, and LIF-5
contained some of the indices, the HBV DNA level (negative correlation) was still an
independent risk factor for the dependent variables after the diagnostic models were

eliminated. The results are listed in Table 3 and Figure 3.

éedictors of significant liver histology in propensity score-matched pairs

To minimize the effect of potential confounders in the comparison of liver histology
damages (< A2 and < F2 vs 2 A2 or/and 2 F2) between the low/moderate replication
group and high replication group, we matched 316 pairs (EASL guidelines) and _277
pairs (CMA guidelines) of patients by propensity score-matching. In these pairs, there
were no significant differences between the low/moderate replication and high
replication groups (P > 0.05) in the baseline characteristics (sex, age, ALB, GLB, AGR,
ALT, AST, ALP, GGT, WBC, NLR, PLT, APRI, FIB-4, and LIF-5) (Table 4), hence
achieving covariate balance. For the propensity score-matched pairs, both EASL and
CMA guidelines, the group of significant liver histology damage (= A2 or/and = F2)
had much lower HBV DNA levels than that of the non- significant liver histology
damage group (< A2 and < F2) (EASL guidelines: 5.81 + 1.23 Log IU/mL vs 7.90 + 0.49
Log IU/mL, t =-27.967, P < 0.001; CMA guidelines: 5.78 +1.42 Log IU/mL vs 8.01 £ 0.43
Log IU/mL, t =-24.922, P < 0.001) (Table 4).
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DISCUSSION

At present, chronic HBV infections are classified by treatment indications which are
based mainly on serum HBV DNA, ALT, and liver disease severityl>47l. The treatment
indications were easy to identify clinically. However, we should pay more attention to
those not meeting treatment indications (the so-called gray-zone patients), and there is a
considerable number of such people. One retrospective cohort study[! involved 3366
CHB patients came from 5 clinical centers of America and 7 towns of Taiwan, China
which were followed up for atleast 1 year and the mean time was 12.5 years. Staging of
the disease was determined according to the American Association for the Study of
Liver Diseases (AASLD) 2018 hepatitis B guidancel?'l. The result showed that patients in
the indeterminate phase count for 50.9% in American cohort and 31.8% in Taiwan,
China with an average of 38.7%. Yao et all22l also adopted the same guidelines (ALT <
ULN, male for 35 U/L and female for 25 U/L), and 4759 CHB patients in Nanjing,
China were included among which 27.8% were in the indeterminate phase.

According to the guidelines/ CHB treatment algorithm in the United States(24], the
‘gray-zone’ population is defined as the following: (1) ALT < ULN and HBV DNA <2 x
10° IU/mL (most are HBeAg negative, that is, inactive CHB or HBeAg-negative HBV
infection); (2) ALT continues to be normal, 2 x 10° < HBV DNA < 107 I[U/mL (EASL
guidelines ) or < 2 x 107 IU/mL (CMA guidelines), that is, CHB in the indeterminate
phase; and (3) immune-tolerant CHB (HBV DNA > 107 [U/mL or > 2 x 107 [U/mL).

Actually, it is an indisputable fact that a high proportion of the ‘gray-zone’
population still have disease progression!823-30l. A previous study found that in the
‘gray-zone’ population with ALT < 2 x ULN, 510 of 1148 patients (44.42%) had liver
pathological changes = A2 or/and = F2, and in those with ALT <1 x ULN, nearly 30%
had liver_pathological changes = A2 or/and = F2B1, regardless of the ULN cutoff of
ALT (50 U/L or 30 U/L for men; 40 U/L or 19 U/L for women). In this study, among
634 patients with ALT < ULN, 136 (21.45%) had liver inflammation = A2, 154 (24.29%)
had liver fibrosis = F2, and 192 (30.28%) had treatment indications (= A2 or/and = F2).
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The judgment of treatment indications is not only based on ALT level, although ALT is
the most commonly used surrogate indicator reflecting liver cell damage. In addition,
other surrogate markers including non-invasive tests have been rapidly developed!®23°l.,
In current, APRI and FIB-4 are the most widely used diagnostic models, but they are not
that accurate in assessing the degree of HBV-related liver fibrosjgl®l. In a previous
study, a linear diagnosis model LIF-5 [LIF-5 = 0.725 + 0.005 x age + 0.003 x ALT + 0.004
x AST - 0201 x (A/G) - 0.002 x PLT (lﬂg'ﬁ)]l”l was constructed for the treatment
indication judgment (A= 2 and/or F = 2) of CHB patients with ALT < 2 x ULN, which
had higher diagnostic value than APRI and FIB-4. This study also confirmed that the
LIF-5 value (positive correlation) was an independent risk factor for liver inflammation
activity, liver fibrosis, and treatment indication in CHB patients with ALT < ULN.

The univariate analysis suggested that the above indexes or diagnostic models, such
as gender male, HBeAg negativity, increase in age, GLB, ALT, AST, GGT, APRI, FIB-4,
and LIF-5, and decrease in ALB, AGR and PLT were correlated with the liver
histopathological severity. However, during the logistic regression analysis, only HBV
DNA (negative correlation) and LIF-5 (positive correlation) were independent risk
factors for liver histopathological severity (liver inflammatory activity, liver fibrosis,
and treatment indication). After excluding the diagnostic models, HBV DNA (negative
correlation) was still an independent risk factor for the dependent variables mentioned
above. Regardless of ALT level, both entire cohort and propensity score-matched pairs,
patients in the low/moderate replication group had more serious liver disease
(including liver pathological changes and hematological indicators). And patients with
A 22, F 22, and treatment indication (= A2 or/and = F2) in the low-replication group
(HBV DNA < 2 x 10%) accounted for 32.65%, 40.82%, and 44.90%, respectively, while
patients in the high replication group had relatively mild pathological changes. In the
entire cohort, the mean HBV DNA levels were 6.35 + 1.91 Log IU/mL and 5.56 + 1.59
Log IU/mL for liver inflammatory activity <A2 and > A2; 6.44 + 1.87 Log IU/mL and
5.39 + 1.64 Log IU/mL for liver fibrosis < F2 and > F2; and 6.47+1.88 Log IU/mL and
5.52+1.67 Log IU/mL at treatment indication (< A2 and < F2) and (= A2 or/and = F2),
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respectively. In the propensity score-matched pairs, as treatment indication (< A2 and <
F2) and (= A2 or/and > F2), the mean HBV DNA levels were 7.90 + 0.49 Log IU/mL and
5.81 £ 1.23 Log IU/mL (EASL guidelines), 8.01 + 0.43 Log IU/mL and 5.78 + 1.42 Log
IU/mL (CMA guidelines), respectively.

Obviously, it is unreasonable to set a defined value of HBV DNA to judge the state of
CHB disease (natural course) and to guide whether to start treatment. First, despite the
correlation between the HBV DNA level and the severity of the disease, the results are
not consistent!1%-13373%_ In this study, regardless of ALT values, patients with HBV DNA
low/moderate replication had more serious liver disease. The high level of HBV DNA
replication causes the deficiency and dysfunction of the HBsAg specific cytotoxic T
lymphocytes, leading to the consequent immune tolerance. However, during the
prolonged reproduction, HBV interacts with the host immune system, which can induce
a cumulative immune damage. The hepatocytes suffer occult and persistent
pathological apoptosis, with HBV DNA decreases accordingly, while the liver damage
continuesi0l.

Therefore, in the absence of liver pathology, can individuals with HBV DNA < 2 x 103
IU/mL be identified as the “inactive carriers” when ALT or/and transient elastography
(TE) and other indicators are normal? However, whether individuals with 2 x 10° <
HBV DNA < 107 IU/mL can be identified as immune tolerant is still unclear (the
indeterminate phase). Second, the correlation ship between the HBV DNA level and the
progression of end-stage liver disease (such as HCC) is still controversial. Patients in the
indeterminate phase without antiviral therapy had significantly higher risk of
developing HCC than those in inactive phasel?4l. Although patients with high HBV
DNA level have a heighten risk of HCC progression in the immune tolerant phase,
different studies have still held different viewsl4>4l, This study has shown the same
option with the other studies that the proportion of patients with significant liver tissue
damage and HCC progression in the immune tolerant phase is relatively lowl43#l, and
whether conduct antiviral therapy for them has always been a hot controversy topic on

clinic. The patients with a low HBV DNA level (low-level viremia) still have high risk of
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disease progression(!>%-48], Third, for CHB patients in the immune active phase, the
defined value of HBV DNA exceeds 2 x 103 IU/mL when HBeAg is negative, while the
value of HBV DNA exceeds 107 [U/mL or 2 x 107 IU/mL when HBeAg is positive, for
which needs further exploration.

There were some limitations in this study. First, the ULN of ALT was 40 U/L, while
the AASLD guidelines recommend 35 IU/L for men and 25 IU/L for womenl®. The
lower ULN of ALT may help us find more suitable patients needed for treatment.
Second, this study had a large time span, the patients enrolled earlier had no TE results
due to the absence of the Fibroscan test. Third, it was a cross-sectional study, thus
lacking follow-up data. The last, this study didn’t determine the HBV genotypes. The
dominant genotypes in China are genotype B and C with higher incidence of mother to
child transmission, and genotype C infections are more prone to progress to HCC

earlier>4l, These limitations need to be addressed in the further studies.

CONCLUSION

In summary, this study analyzed the risk factors for liver histopathological severity in
CHB patients with normal ALT. It found that HBV DNA (negative correlation) was an
independent risk factor for liver disease progression. Because of the widespread use of
first-line antiviral drugs and the underlying idea of ‘no virus, no disease’, it was
presumed that the states of CHB disease (natural course) were not that suitable judged
by the defined values of HBV DNA level. The classification of CHB may be revised
based on whether HBV DNA exceeds the detection value. Patients who are in the
indeterminate phase or regarded as the ‘inactive carriers’ (low HBV DNA, low-level

viremia) should receive antiviral therapy.
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