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Background: To determine the prevalence of detectable serum hepatitis B virus (HBV) DNA in patdents who
are hepatitis B surface antigen (HBsAg)-negative and hepatitis B core antibody (HBcAb)-positive. The correlation
between HBV DNA viral load and serological markers, as well as liver and coagulation function indicators were
investigated. Furthermore, the effects of immunosuppressive therapy on DNA replication were assessed.
Methods: A total of 2,013 HBsAg-negative/HBcAb-positive patients admitted to our hospital between
January and December 2019 were enrolled in this study. Patient clinical characteristics including serological
markers, HBV DNA viral load, liver function and coagulation function indicators, and immune function
status were analyzed.

Results: In the Hunan province in China, the prevalence of detectable HBV DNA was 5.4% in HBsAg-
negative/HBcAb-positive patients. However, the prevalence of detectable HBV DNA in HBsAg-negative/
HBcAb-positive patients may vary because of different HBV serological markers. In patients with detectable
serum HBV DNA, the log10 HBV DNA value was positively correlated with alanine transaminase (ALT) and
aspartate transaminase (AST) levels, and negatively correlated with antithrombin IIT (AT IIT) concentrations.
Moreover, in patients receiving immunosuppressive therapy, ALT and AST levels were higher than those of
patients who did not receive immunosuppressive therapy. The ALT and AST levels in hepatitis B e antibody
(HBeAb)-positive patients were significantly higher than that observed in HBeAb-negative patients.
Conclusions: For HBsAg-negative/HBcAb-positive patients, clinicians should pay attention to the
patient's immune function status. In situations where HBV DNA cannot be detected, changes in serum ALT,
AST, and AT III concentrations can be used to speculate on viral replication status to reduce the risk of HBV

infection and transmission.
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Introduction been infected with HBV (1), with 80 million people infected
Hepatitis B virus (HBV) infection is a global public health in China (2). Delayed treatment of HBV infection can lead
threat that causes considerable liver-related morbidity and to liver cirrhosis and even liver cancer (3).

mortality. More than two billion people worldwide have Serological marker assays are the primary form of
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laboratory auxiliary diagnosis for HBV infections (4).
Serological markers of HBV include hepatitis B virus
surface antigen (HBsAg), hepatitis B surface antibody
(HBsAb), hepatitis B e antigen (HBeAg), hepatitis B e
antibody (HBeAb), and hepatitis B core IgM and IgG
antibodies (HBcAb) (5). Currently, the methods for clinical
laboratory detection of HBV serological markers mainly
include enzyme-linked immunosorbent assays (ELISAs)
and chemiluminescent microparticle immunoassays
(CMIAs). However, because the detection of serological
markers is not sensitive to HBV replication, it can only
determine whether there is an HBV infection. In contrast,
the quantitative detection of HBV DNA can directly
and flexibly monitor the replication of HBV DNA in the
serum, thereby clearly distinguishing between the different
stages of infection (6). However, the quantitative detection
of HBV DNA, which can only be performed in a PCR
laboratory, requires advanced equipment and experienced
technicians. Therefore, this method has not gained much
traction in the clinical space.

Notably, HBV DNA has been detected in HBsAg-
negative/HBcAb-positive individuals and this can pose a
safety risk to blood transfusions and organ transplantations.
Additionally, it can affect the monitoring of patients with
HBYV infections and their treatment (7-9).

In the general population, accurate epidemiological
data regarding the HBV DNA status of HBsAg-negative/
HBcAb-positive patients are of great significance for the
prevention of HBV. However, since China is a large country
with differences in economic development, HBV risk
factors, and detection techniques across different regions,
the prevalence of HBsAg-negative/HBcAb-positive patients
with detectable serum HBV DNA also varies tremendously
across the country. To date, there have been few reports on
the prevalence of HBsAg-negative/HBcAb-positive patients
with detectable serum HBV DNA in central China. In
certain populations, such as immunosuppressed patients,
HBV may be activated and active viral replication can
accelerate liver damage, and even liver failure and death
(10,11). Therefore, quantitative detection of HBV DNA
to monitor HBV replication is crucial in HBsAg-negative/
HBcAb-positive patients treated with immunosuppressive
therapy.

"This study estimated the prevalence of HBsAg-negative/
HBcAb-positive patients with detectable serum HBV DNA
in the Hunan province by quantifying serum HBV DNA
levels using CMIAs. The correlation between viral load
and HBV serological markers, liver function indicators, and
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coagulation function indicators were explored to provide
a comprehensive and in-depth diagnostic basis for clinical
application. Furthermore, the effects of immunosuppressive
therapy on DNA replication were analyzed in HBsAg-
negative/HBcAb-positive patients. To the best of our
knowledge, our study is the first to evaluate hepatitis
B viral load in combination with the HBV serological
characteristics of patients, their infection history, and their
immunosuppressive therapy. This report will provide
valuable information for the improvement of existing
testing strategies and the establishment of novel laboratory
detection methods for assessing HBV.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-6272).

Methods
Patients

Between January and December 2019, 7018 patients were
recruited at the Second Xiangya Hospital (Changsha,
Hunan, China) and screened for serum levels of HBsAg,
HBsAb, HBeAg, HBeAb, and HBcAb. A total of 2,013
HBsAg-negative/HBcAb-positive serum samples were selected
and 108 patients had detectable serum HBV DNA. A further
108 patients with matching serotype, but undetectable serum
HBV DNA were selected as the control group.

All blood samples were stored at =20 °C for further
analyses. All procedures performed in this study involving
human participants were in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved
by Second Xiangya Hospital Institutional Review Board
(IRB number: 2021-108) and written informed consent was
obtained from all patients.

Assessment of HBV serological markers

Serum levels of HBsAg, HBsAb, HBeAg, HBeAb,
and HBcAb were detected using the Abbott Architect
Immunoassay kit (Abbott Diagnostics, Abbott Park, IL,
USA) according to the manufacturer’s instructions.

Measurement of serum HBV DNA levels

A 200 pL aliquot of serum was used to extract HBV DNA
using a Hepatitis B Viral DNA Quantitative Fluorescence
Diagnostic Kit (Sheng Xiang Bio Inc., Changsha, Hunan,

China) as per the manufacturer’s protocol and quantified
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7,018 patients tested for HBV
serological markers
2,013 HBsAg-negative/HBcAb-positive patients
included in study
I
HBcAb-positive HBsAb/HBcAb-positive HBeAb/HBcAb-positive HBsAb/HBeAb/HBcAb-positive
n=268 n=695 n=205 n=845

PCR positive
n=10

PCR negative PCR positive PCR negative
n=258 n=13 n=682

PCR negative PCR positive PCR negative
n=173 n=53 n=792

PCR positive
n=32

Figure 1 A flowchart showing the study process. HBV, hepatitis B virus; HCV, hepatitis C virus; HBsAg, hepatitis B surface antigen;

HBcADb, hepatitis C core antibody; HBsAb, hepatitis B surface antibody; HBeAb, hepatitis B e antibody; PCR, polymerase chain reaction.

by real-time polymerase chain reaction (RT-qPCR) with an
ABI 7000 real-time detection system (Applied Biosystems,
Foster City, CA, USA).

Liver biochemical assays

The concentrations of serum albumin, total protein, alanine
transaminase (ALT), and aspartate transaminase (AST) were
determined using the ARCHITECTc8000 System (Abbott
Laboratories, Irving, TX, USA).

Coagulation function index assays

Coagulation function was assessed using the STA-R
automatic coagulometer in accordance with the
manufacturer’s protocol. The coagulation method was
used to detect the prothrombin time (PT), activated partial
thromboplastin time (APTT), thromboplastin time (TT),
and fibrinogen (Fib). The chromogenic substrate method
was used to detect antithrombin III (AT III) levels.

Statistical analysis

Normally distributed data are expressed as mean + standard
deviation (xxs) and skewed distribution data are expressed
as median (range). Statistical analyses were performed
using SPSS 20.0 (SPSS Statistics, Inc., Chicago, IL, USA)
or GraphPad Prism 5.0 (GraphPad Software, La Jolla,
CA, USA) software. The comparison between the groups
was performed using one-way analysis of variance and
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independent-sample #-tests. The correlation between
variables was assessed with the Spearman’s rank correlation
coefficient model analysis. Two-tailed P values <0.05 were
considered statistically significant.

Patient and public involvement

Patients of the public were directly involved in the present
study.

Results
Basic demograpbic data of the included patients

A total of 7,018 patients who were tested for HBV DNA
from January to December 2019 were screened for HBsAg,
HBsAb, HBeAg, HBeAb, and HBcAb. Figure 1 summarizes
the general workflow of this study. Patients who were
HBsAg positive or HBcAb negative, patients presenting
with hepatitis C infection, and patients with incomplete
clinical data were excluded. Finally, a total of 2,013 HBsAg-
negative/HBcAb-positive patients who satisfied the selection
criteria were included in this study and serum HBV DNA
was detected in 108 patients, resulting in a prevalence of

5.4% (108/2,013).

Prevalence of HBsAg-negative/HBcAb-positive patients
with detectable serum HBV DNA and viral load in
different serological groups

The 2,013 HBsAg-negative/HBcAb-positive patients were
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Table 1 HBV viral load in patients (n=2,013) based on HBV serology status

Number of patients with detectable serum

HBV serology status Number of total patients (n) HBV DNA (%) HBV viral load (IU/mL)
HBsAb/HBcAb-positive 695 13 (1.87) 7.47 (4.82, 22.15)*
HBsAb/HBeAb/HBcAb-positive 845 53 (6.27) 27.74 (5.64, 78.82)
HBeAb/HBcAb-positive 205 32 (15.61) 43.5 (23.34, 149.75)**
HBcAb-positive 268 10 (3.73) 3.45 (2, 81.6)

* P<0.05, HBsAb/HBcAb-positive patients compared to the HBsAb/HBeAb/HBcAb-positive patients; *, P<0.05, HBsAb/HbcAb-positive
patients compared to the HbeAb/HbcAb-positive patients; * P<0.05, HBeAb/HBcAb-positive patients compared to the HBsAb/HBeAb/
HBcAb-positive patients. HBV, hepatitis B virus; HBsAb, hepatitis B surface antibody; HBcAb, hepatitis B core antibody; HBeAb, hepatitis

B e antibody.

classified according to different serological markers. The
prevalence of serum HBV DNA varied depending on HBV
serological subtypes. Furthermore, viral load was also
significantly different depending on serological subtypes
(Table 1).

Baseline characteristics of patients with detectable serum
HBV DNA compared with the control group

A total of 108 HBsAg-negative/HBcAb-positive patients
with undetectable serum HBV DNA, who were matched by
age, gender, and serological characteristics, were recruited
as the control group. Table 2 shows the clinical data of
patients with detectable serum HBV DNA and patients
with undetectable serum HBV DNA. The serum levels of
ALT, AST, and AT III were significantly lower in patients
with undetectable HBV DNA compared to patients with
detectable HBV DNA (P<0.05).

Correlation of serum levels of ALT, AST, and AT I1I with
viral load in patients with detectable serum HBV DNA

The above results suggested that serum levels of AT III,
AST, and ALT may be correlated with viral load in patients
with detectable serum HBV DNA. Linear regression
analyses were performed using the log,, HBV DNA
value as the dependent variable and the three enzymes as
independent variables. The log,, HBV DNA value was
positively correlated with serum concentrations of ALT
(r=0.2309; P<0.05; Figure 2) and AST (r=0.2230; P<0.05;
Figure 3) in patients with detectable serum HBV DNA.
However, the log,, HBV DNA value was negatively
correlated with AT III concentrations (r=0.386; P<0.01;
Figure 4).
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Clinical categories of patients with detectable serum HBV
DNA

Patients with detectable serum HBV DNA and patients
with undetectable serum HBV DNA were further grouped
according to whether they received immunosuppressive
therapy. The viral replication, liver function, and
coagulation function were assessed. As shown in Table 3,
among patients with detectable serum HBV DNA, the ALT
and AST levels of patients receiving immunosuppressive
therapy were higher than those who did not receive
immunosuppressive therapy. However, in patients with
undetectable serum HBV DNA, there were no significant
differences in ALT nor AST levels between patients who
received immunosuppressive therapy and those who did not
(Tible 4).

The 108 patients with detectable serum HBV DNA
were further grouped according to HBeAb-negative or
HBeAb-positive presentation. The serum levels of AT and
AST were significantly higher in HBeAb-positive patients
compared to HBeAb negative patients, regardless of the
administration of immunosuppressive therapy (7able 5).

Discussion

HBsAg is often used as an index for monitoring and
evaluating HBV infection and the antiviral treatment
response (12). Therefore, the detection of HBsAg is of
great significance in the screening, diagnosis, and evaluation
of HBV infection and treatment efficacy. Nevertheless,
the absence of HBsAg in the blood does not mean that
there is no HBV infection. HBcADb is generally regarded as
indicative of a previous infection. It often exists in acute or
chronic HBV infections and individuals who have recovered
from infection (13). Serum HBcAD levels are significantly

Ann Transl Med 2022;10(1):25 | https://dx.doi.org/10.21037/atm-21-6272



Annals of Translational Medicine, Vol 10, No 1 January 2022 Page 5 of 10
Table 2 Clinical characteristics of the patients included in this study
Variables HBV DNA detectable patients HBV DNA undetectable patients P values
(N=108) (N=108)
Age (years), mean + SD 57+15.4 56.8+12 0.385
Male gender, n (%) 73 (68.87) 73 (68.87)
HBYV serological profile, n
HBcAb-positive 8 8
HBsAb/HBcAb-positive 25 25
HBeAb/HBcAb-positive 34 34
HBsAb/HBeAb/HBcAb-positive 41 41
Liver profile
Albumin (g/L), mean + SD 35.4+7.2 35.2+6.1 0.892
Total protein (g/L), mean + SD 62.7+9.2 61.9+8.3 0.484
Alanine aminotransferase (U/L), median (IQR) 21.6 (13.5, 43.5) 18.1 (12.6, 29.1) 0.008*
Aspartate transaminase (U/L), median (IQR) 25.0 (17.5, 42.4) 19.9 (15.2, 26.3) 0.01*
Coagulation profile, mean + SD
APTT (second) 19.1+4.1 18+3.5 0.45
TT (second) 12.5+2.2 11.6+3.2 0.678
PT (second) 13.5+2.7 13.6+£2.6 0.82
FIB (g/L) 334.5+10.4 313.5+12.5 0.09
AT 1l (/L) 89.5+18.8 95.2+15.2 0.04*
Clinical characteristics, n
Without immunosuppressive 69 72
With immunosuppressive 39 36

Data were presented as median (IQR). *, P<0.05. HBV, hepatitis B virus; HBsAb, hepatitis B surface antibody; HBcAb, hepatitis B core
antibody; HBeAb, hepatitis B e antibody; APTT, activated partial thromboplastin time; TT, thrombin time; PT, prothrombin time; FIB,

fibrinogen; AT lll, antithrombin Il1.

increased in HBV patients with immune tolerance, low
replication, or immune clearance. Furthermore, HBcAb
concentrations are positively correlated with the severity
of liver damage (14). Therefore, HBsAg-negative/HBcAb-
positive patients are more likely to have HBV DNA
detected their blood compared to patients with HBsAg-
negative serology alone. However, the prevalence of
HBsAg-negative/HBcAb-positive patients with detectable
serum HBV DNA varies significantly among populations
worldwide.

Using fluorescent quantitative PCR, this study identified
a 5.4% prevalence of HBsAg-negative/HBcAb-positive
patients with detectable serum HBV DNA in Hunan
province, China. Many factors influence the prevalence,
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such as HBV risk factors in the population and DNA
detection methods (15-18). HBV DNA integration may also
affect the prevalence. HBV DNA integration have effects
on the virus itself and host hepatocytes, effective integration
of HBV DNA into the host genome increases the chance
of HBV infection in HBsAg-negative patients (19). In Italy,
Hong Kong, and the United Kingdom, the prevalence
is 11%, 6.9%, and 0%, respectively. In China mainland,
there is a significant difference in the prevalence of HBsAg-
negative/HBcAb-positive patients with detectable serum
HBV DNA between developing and developed regions.
He et al. reported that the prevalence of HBsAg-negative/
HBcAb-positive patients with detectable serum HBV DNA
in Handan City, Hebei province (developing area) was ten
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Figure 2 The correlation between serum ALT concentration and
HBYV DNA. There was a positive correlation between the log10
HBV DNA value and serum ALT concentrations in HBsAg-
negative/HBcAb-positive patients with detectable serum HBV
DNA (r=0.2309; P<0.05). ALT, alanine transaminase; HBV,
hepatitis B virus; HBsAg, hepatitis B surface antigen; HBcAb,
hepatitis C core antibody.
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Figure 3 The correlation between serum aspartate
aminotransferase concentration and HBV DNA. There was a
positive correlation between the logl0 HBV DNA value and
serum AST concentrations in HBsAg-negative/HBcAb-positive
patients with detectable serum HBV DNA (r=0.2230; P<0.05).
AST, aspartate aminotransferase; HBV, hepatitis B virus; HBsAg,
hepatitis B surface antigen; HBcAb, hepatitis C core antibody.

times higher than that recorded in Shanghai (developed
area) (20).

During the early stages of HBV infection, different
serological markers will manifest due to differences in the
immune function of the population, but patients who were
negative for multiple serological markers showed positive
rates of HBV DNA, indicating that quantitative HBV
DNA detection of HBV infection can well supplement the
quantitative serological markers of hepatitis B. Therefore,
the combined HBV DNA quantitative assay with
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Figure 4 The correlation between plasma antithrombin III
concentration and HBV DNA. There was a negative correlation
between the logl0 HBV DNA value and plasma AT III
concentration in HBsAg-negative/HBcAb-positive patients
with detectable serum HBV DNA (r=0.386; P<0.01). AT III,
antithrombin III; HBV, hepatitis B virus; HBsAg, hepatitis B
surface antigen; HbcAb, hepatitis C core antibody.

quantitative serological markers can improve the accuracy
of clinical diagnosis of HBV and provide an effective
reference basis for clinical judgment of the degree of HBV
infection and infectiousness. The prevalence of detectable
serum HBV DNA was studied in patients with different
HBYV serological types. The HBeAb/HBcAb positive group
had the highest prevalence of patients with detectable
serum HBV DNA and the highest active virus replication.
The HBsAb/HBeAb/HBcAb positive serological group
had a lower prevalence of patients with detectable serum
HBV DNA and a lower viral load compared to the HBeAb/
HBcAD positive group, suggesting that HBsAb had a
protective effect on the body. HBsAb is usually indicative
of immunity after HBV infection. In some developed
countries, blood is considered safe when HBsADb reaches
a specific titer (21). In HBsAg-negative/HBcAb-positive
patients, when HBeAbD is positive, both the prevalence of
patients with detectable serum HBV DNA (15.61%) and
the viral load (43.5 IU/mL) are at the highest levels. When
HBsAD is positive at the same time, the viral load decreases
(27.74 IU/mL), indicating that viral replication is active
when HBeAb is positive, and when the body produces the
protective antibody HBsAD, viral replication is inhibited.
Many studies have reported that individual HBcAb-positive
patients may have a higher prevalence of HBV infection (22),
however, in our study, the prevalence was the lowest among
the four serological groups, and viral replication was not
active. These discrepancies may be due to the small number
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Table 3 Clinical categories of patients with serum detectable HBV DNA

Total HBV DNA detectable patients (n=108) With immunosuppressive therapy (n=39) Without immunosuppressive therapy (n=69)

ALT (U/L) 24 (11.4, 52.6) 20.9 (13.9, 31.6)"
AST (U/L) 26.8 (17.8, 65.4) 22.2 (16.8, 33.9)
AT Il (/L) 98 (79.1, 103.7) 96.6 (77, 102.2)

Data were presented as median (IQR). *, P<0.05, patients with immunosuppressive therapy compared to patients without immunosuppressive
therapy. HBV, hepatitis B virus; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AT lll, antithrombin IlI.

Table 4 Clinical categories of patients with serum undetectable HBV DNA

Total HBV DNA undetectable patients (n=108)  With immunosuppressive therapy (n=45) Without immunosuppressive therapy (n=63)

ALT (U/L) 15.3 (7.2, 38.7) 14.2 (13.1, 30.2)
AST (U/L) 20.1(17.3, 32.5) 18.6 (16.7, 67.8)
AT 1l (/L) 85 (68.1, 140.7) 94.5 (75.1, 113.1)

Data were presented as median (IQR). HBV, hepatitis B virus; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AT I,
antithrombin Il1.

Table 5 Clinical categories of patients with serum detectable HBV DNA according to HBeAb

With immunosuppressive therapy (n=39) Without immunosuppressive therapy (n=69)

Total HBV DNA detectable
patients (n=108)

HBeAb-positive (n=30) HBeAb-negative (n=9) HBeAb-positive (n=43) HBeAb-negative (n=26)

ALT (U/L) 48.2 (16.2, 937.1) 19.8 (11.3, 37.4)* 21.8 (13.7, 46.5) 18 (12.8, 23.1)"
AST (UL 39.1 (20, 388.7) 25.7 (17.6, 56)* 25.7 (19.1, 78.8) 20.9 (12.4, 25.6)"
AT 1l (g/L) 86.9+22.6 98.6+15 85.82+19.27 100.2+11.9"

*, P<0.05, patients with HBeAb-positive compared to patients with HBeAb-negative in patients with immunosuppressive therapy; *,
P<0.05, patients with HBeAb-positive compared to patients with HBeAb-negative in patients without immunosuppressive therapy.
Data were presented as median (IQR). HBV, hepatitis B virus; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AT I,

antithrombin Ill; HBeAb, hepatitis B e antibody.

of such patients selected in this study and the small sample
size.

This study demonstrated that HBsAg-negative/HBcAb-
positive patients with detectable serum HBV DNA had
significantly higher serum ALT and AST levels compared
to patients with undetectable serum HBV DNA. AL'T and
AST are the most commonly used liver function indicators.
These enzymes are distributed mainly in hepatocytes and
increases in serum AT and AST concentrations are a direct
measure of the degree of liver cell damage.

When HBV replicates in HBsAg-negative/HBcAb-
positive patients, ALT" and AST can rise rapidly, indicating
that liver function is impaired at this time. A lot of studies
suggested that HBV DNA viraemia levels correlate
positively with the inflammatory grade, fibrosis stage and
ALT levels (23). Concurrently, AT III concentrations were

© Annals of Translational Medicine. All rights reserved.

significantly lower in HBsAg-negative/HBcAb-positive
patients with detectable serum HBV DNA compared to
patients with undetectable serum HBV DNA. Since AT
III, which is an essential component in the anticoagulation
system, is synthesized by the liver (24), the levels of this
enzyme correspondingly decrease during liver dysfunction.
Further analysis revealed that in HBsAg-negative/HBcAb-
positive patients, HBV DNA viral load was positively
correlated with ALT and AST concentrations, and
negatively correlated with AT III concentrations. Madan
also found that there is significant positive correlation
of HBV DNA levels with histological severity of disease
and with ALT levels (23). The above results suggest that
clinicians should monitor the replication of HBV DNA in
HBsAg-negative/HBcAb-positive patients with detectable
serum HBV DNA and determine liver damage by assessing
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the concentrations of serum ALT, AST, and AT III, so as
to administer the optimal treatment regimen in a timely
manner.

In HBsAg-negative/HBcAb-positive patients,
immunosuppression can increase the risk of HBV infection (25).
In HBsAg-negative/HBcAb-positive patients with
undetectable serum HBV DNA, there was no significant
difference in liver function nor coagulation function
between patients who received immunosuppressive therapy
and those who did not. However, in HBsAg-negative/
HBcAb-positive patients with detectable serum HBV DNA,
there were significant differences in liver function and
coagulation function indexes in the immunosuppressive
treatment group compared to the non-immunosuppressed
group (P<0.05), suggesting that liver function was impaired.
A retrospective analysis showed that the prevalence of HBV
reactivation in patients receiving anti-TNFa therapy for
glomerulonephritis was up to 3.62% in serological status of
HBsAg- negative/HBcAb-positive (26), which demonstrated
that when the immune system of the patient is suppressed
by chemotherapy or immunosuppressive therapy, the
hidden HBV virus in the body can become active again
and begin to replicate, as manifested by an increase in the
viral load detected by HBV DNA levels. Therefore, it is
recommended that patients receiving immunosuppressive
therapy or dialysis therapy should regularly monitor
the serum HBV DNA levels if their serotype is HBsAg-
negative/HBcAb-positive/HBeAb-positive (27,28).

In summary, although the prevalence of HBsAg-negative/
HBcAb-positive patients with detectable serum HBV DNA
is not high, for patients receiving immunosuppressive
therapy, blood transfusion, or transplant patients, the risk
of liver function damage caused by reactivated replication
of the virus after immunity reduction is greater than that
of the normal population. Therefore, clinicians should be
aware of the qualitative results of other HBV antigens or
antibodies in such individual with HBsAg-negative serology
and comprehensively assess viral activity in the body.
Furthermore, clinicians should pay attention to the immune
function of patients with HBsAg-negative/HBcAb-positive
presentation. In cases where HBV-DNA cannot be detected
in a timely manner, changes in serum concentrations of
ALT, AST, and AT III can be used to speculate on the
replication status of the virus, so as to reduce the risk of
HBYV infection and transmission in these patients.

There were some limitations to this study. First, the
number of detectable serum HBV DNA patients with
HBsAg-negative/HBcAb-positive was relatively small.
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Additional studies with larger cohorts are needed to confirm
these findings. Second, this investigation only observed the
use of immunosuppression in patients with positive HBV
DNA. Patients with kidney transplantation, hemodialysis,
and anti-tumor drugs may also experience the same decline
in immunity. Whether the replication of HBV in these
patients is consistent with that shown in this study requires
further investigation. Finally, this report only included
patients in Hunan, it remains unclear whether these
findings are applicable to patients in other regions.

Conclusions

The prevalence of HBsAg-negative/HBcAb-positive
patients with detectable serum HBV DNA in Hunan
province is 5.4%. In HBsAg-negative/HBcAb-positive
patients, HBV DNA detection should be conducted in
patients who are on immunosuppressants or those with
particular HBV serological presentation. If HBV DNA
cannot be detected, clinicians should assess changes in
serum ALT, AST, and AT III concentrations to speculate
on viral replication status, so as to reduce the risk of HBV
infection and transmission.
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