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Abstract: Objective: To explore the diagnostic value of liver biopsy in patients with acute/chronic liver diseases and
to evaluate the application value of repeated liver biopsy in assessing the efficacy of antiviral therapy in patients
with chronic hepatitis B. Methods: This retrospective study involved 146 patients with acute and chronic liver dis-
eases who underwent liver biopsy at the Affiliated Hospital of Putian University from January 2018 to December
2023. Differential diagnoses were made for patients with liver diseases based on their pathological results from
liver biopsy. Additionally, the effectiveness of antiviral treatment and changes in liver fibrosis in patients with hepa-
titis B infection before and after antiviral therapy were assessed using repeated liver biopsy. Results: The overall
concordance rate between clinical and histopathological diagnoses was 79.45% (116/146). Specifically, the high-
est concordance rate was for chronic hepatitis B at 82.61% (76/92), followed by fatty liver disease at 77.78% (7/9),
autoimmune liver disease at 75% (12/16), and drug-induced liver injury at 72.72% (16/22), and lastly, hepatitis
B-related cirrhosis at 71.43% (5/7). After antiviral therapy, the number of cases with positive HBeAg and HBV-DNA
significantly decreased compared to before treatment, while the number of cases with negative HBeAg increased,
showing a statistically significant difference (P<0.001). The number of patients at fibrosis stages S3-S4 decreased
after antiviral therapy compared to before treatment (P=0.040 and P=0.028), while the number of patients at stage
S2 increased (P=0.040). Conclusion: Liver biopsy aids in the diagnosis of liver diseases and can effectively evaluate
the degree of liver fibrosis before and after antiviral therapy for chronic hepatitis B.
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Introduction

Hepatitis B is a prevalent disease in hepatolo-
gy, characterized by hepatic cell damage follow-
ing infection with hepatitis B virus (HBV). These
injuries can result in liver function abnormali-
ties, progressing to liver fibrosis, cirrhosis, and
even liver cancer [1, 2]. China, accounting for
about one-third of the total HBV-infected popu-
lation worldwide, remains one of the hardest
hits of hepatitis B [3]. Although recent years
have seen a decline in HBV infection rates due
to enhanced healthcare focus and widespread
vaccination, there is still a significant risk of
HBV infection, particularly in remote and medi-
cally underserved regions [4, 5].

Antiviral therapy is commonly used in the clini-
cal treatment of hepatitis B. Numerous studies
have shown that entecavir can inhibit the activ-

ity of HBV polymerase, exerting an antiviral
effect and is considered a first-line drug for the
treatment of chronic hepatitis B [6]. While non-
invasive clinical indicators are often used to
evaluate the efficacy of antiviral therapy, and
many clinical indicators can effectively assess
the degree of liver fibrosis in chronic hepatitis
B [7, 8], these indicators alone cannot com-
pletely replace ultrasound-guided liver biopsy in
assessing liver disease progression [9]. Fur-
thermore, liver biopsy plays a crucial role in the
differential diagnosis of liver diseases [10]. For
initially undiagnosed liver diseases, liver biopsy
is a commonly used clinical detection method.
However, there are few reports on repeated
liver biopsy after antiviral therapy. This study
evaluates the application value of repeated
liver biopsy in assessing the efficacy of antiviral
therapy for hepatitis B.
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A total of 195 patients with acute and

chronic hepatitis were included

Exclude

ok

1. 20 cases did not undergo liver puncture;

2. 10 patients with chronic hepatitis B did not repeat
liver puncture after antiviral treatment;

3. 2 patients with incomplete clinical data or missing

follow-up;

7 cases complicated with liver cancer;

10 patients with chronic hepatitis B did not take

antiviral treatment

A total of 146 cases were included

Methods and materials
Case enrollment

A retrospective study was conducted on 146
patients with acute/chronic liver diseases
treated at The Affiliated Hospital of Putian
University from January 2018 to December
2023. This study was approved by the Ethics
Committee of the Affiliated Hospital of Putian
University. Informed consent was obtained
from all patients undergoing liver biopsy.

Inclusion and exclusion criteria

Inclusion criteria: O Patients with clinical indi-
cators or ultrasound suggesting acute or chron-
ic liver disease, who underwent liver biopsy for
confirmation; @ Patients who had not received
antiviral treatment before liver biopsy diagno-
sis; (3 Chronic hepatitis B patients who
received standardized antiviral treatment; @
Chronic hepatitis B patients who underwent
repeated liver biopsy after antiviral treatment;
(® Complete clinical and pathological data.

Exclusion criteria: O Patients with severe car-
diac, hepatic, pulmonary, or renal insufficiency;
2 Patients with malignant liver tumors; ®
Patients unable to comply with antiviral treat-
ment after liver biopsy.

The initial screen identified 195 patients with
clinically diagnosed acute/chronic liver diseas-
es. According to the exclusion criteria, 20 pati-
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Figure 1. Flowchart of the study.

ents were excluded for not undergoing liver
biopsy, 7 for concurrent liver cancer, 10 for not
receiving antiviral treatment after hepatitis B
diagnosis, 10 for not undergoing repeated liver
biopsy after antiviral treatment, and 2 for hav-
ing incomplete clinical data or were lost to fol-
low-up. Finally, 146 patients were included in
the study, of whom, 92 were diagnosed with
chronic hepatitis B. The specific process is
shown in Figure 1.

Data extraction

By retrieving relevant information of patients
who underwent liver biopsy from the inpatient
and outpatient systems of our hospital, the clin-
ical data of the included patients were extract-
ed. This data includes patient gender, age, BMI,
liver biopsy pathology, liver biopsy results after
antiviral treatment, hepatitis B serology before
and after antiviral treatment, and patient fol-
low-up status for statistical analysis.

Methods

Liver biopsy procedures: The liver biopsy was
performed under the guidance of ultrasound
(Resona7, Shenzhen Mindray Bio-Medical
Electronics Co., Ltd.), with a probe frequency of
1.0-5.0 MHz to locate the biopsy site. Patients
fasted before the procedure. The positions of
major blood vessels and bile ducts within the
liver were identified and marked preoperatively.
The puncture area was routinely disinfected
with povidone-iodine. Patients underwent local
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infiltration anesthesia using lidocaine. The
patient was positioned in a left lateral decubi-
tus position, and the 9th-10th intercostal spa-
ce along the right anterior axillary line was
selected as the puncture point. Under real-time
ultrasound guidance, the puncture needle was
carefully advanced to 1 cm below the liver cap-
sule, avoiding major blood vessels and bile
ducts. Approximately 1-2 cm of liver tissue was
sampled using a disposable automatic biopsy
needle.

Pathological slice reading: After liver biopsy,
the obtained liver tissue was fixed in a 10%
formalin solution and sent to the Department
of Pathology for sectioning and examination.
The pathological results were determined by
two physicians with at least associate profes-
sor titles.

Liver fibrosis staging: According to the 2015
Classification Standards for Fibrosis Staging,
pathological diagnosis was based on the pres-
ence of pseudolobules and the extent of fibro-
sis spreading to the portal areas. The fibrosis
stages were categorized from SO-S4, where SO
denotes no fibrosis, S1 mild liver fibrosis, S2-S3
moderate liver fibrosis, and S4 severe liver
fibrosis [11].

Antiviral treatment regimen for chronic hepati-
tis B (CHB) patients: All patients diagnosed with
CHB underwent standard antiviral regimen:
oral administration of Entecavir dispersible tab-
lets, 1 tablet each time, once daily, taken on an
empty stomach in the morning. A follow-up liver
biopsy was conducted 24 weeks after the com-
mencement of the antiviral treatment for the
observation of pathological changes in the
liver.

Diagnostic criteria and efficacy evaluation

Pathological diagnosis analysis: The pathologi-
cal results of 146 liver biopsy cases were ana-
lyzed, and the concordance rate between path-
ological diagnosis and clinical diagnosis was
further examined.

(1) CHB [11]: Patients were diagnosed with CHB
if there was a history of hepatitis B or Hepatitis
B surface antigen (HBsAg) positivity for over 6
months, with current HBsAg and/or HBV DNA
still positive. Clinical diagnosis is based on
serological, virological, biochemical tests, and
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other clinical and auxiliary examination results
of HBV infection.

(2) Hepatitis B-related cirrhosis (HBC) [11]:
Patients met the diagnostic criteria for hepati-
tis B and cirrhosis as evidenced by ultrasonog-
raphy. Clinical staging of cirrhosis is divided
into five stages: Stages 1-2 are compensatory,
with Stage 1 showing no varices or ascites, and
Stage 2 showing varices without bleeding or
ascites. Stages 3-5 are decompensatory, with
Stage 3 showing ascites without bleeding, with
or without varices; Stage 4 showing bleeding,
with or without ascites; and Stage 5 indicating
sepsis.

(3) Drug-induced liver injury (DILI) [12]: Patients
were confirmed to have DILI if they had medica-
tion histories before the advent of abnormal
liver function, and with biochemical diagnostic
criteria including one of the following: ALT>5 x
ULN or ALP>2 x ULN, especially with increased
5’-nucleotidase or y-GGT and exclusion of bone
disease-induced ALP elevation or ALT>=3 x ULN
and TBil>2 x ULN; exclusion of other causes of
liver injury such as viruses, immune, alcohol,
genetic metabolism, bile ducts, blood vessels;
and availability and verification of drug informa-
tion causing liver injury.

(4) Autoimmune liver disease (ALD) [13]: Pa-
tients were diagnosed with ALD based on the
presence of abnormal liver functions and posi-
tive autoimmune antibodies after excluding
virus, alcohol, hereditary and metabolic fac-
tors, bile or blood vessel issues.

(5) Non-alcoholic fatty liver disease (NAFLD)
[14]: Patients were confirmed to have mild
NAFLD as their ultrasonography showing nor-
mal liver morphology, enhanced anterior echo,
no significant attenuation of posterior echo,
clear intrahepatic tubular structures, normal or
slightly elevated liver function and blood lipids;
patients were diagnosed with moderate NAFLD
if their ultrasonography showed mild or moder-
ate enlargement in the liver, enhanced anterior
echo and weakened posterior echo by half,
unclear intrahepatic tubular structures, and
increased TG level; patients were confirmed
with severe NAFLD if their ultrasonography
showing significantly enlarged liver, enhanced
anterior echo, three-quarters attenuation of
posterior echo, unclear intrahepatic tubular
structures as well as significantly increased tri-
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Table 1. The general data of included patients

Pearson’s chi-square test. A P-value

of <0.05 was considered statistically

ltem Patients with liver disease (n=146) ionifi t
Gender (male:female) 94:52 signiticant.
Age (year) 53.5+9.6 Results

Body mass index (kg/m?) 23.69+2.69

glycerides (TG) and ALT levels, and significantly
decreased high-density lipoprotein cholesterol
(HDL-C) level.

(6) Alcoholic fatty liver disease (AFLD) [15]:
Patients were diagnosed with AFLD if their
ultrasonographic results showed mild or mod-
erate liver enlargement, enhanced anterior
echo, slightly coarser parenchymal echo, and
slightly attenuated posterior echo, clear intra-
hepatic tubular structures, with no varicosity or
ascites observed; patients were confirmed with
alcoholic hepatitis if their ultrasonographic
results demonstrated enlarged liver, signifi-
cantly coarser parenchymal echo, visible tubu-
lar structures in the intrahepatic portal vein’s
liver segment or subhepatic segment branch-
es, or the presence of multiple dilated hepatic
artery branches; patients were diagnosed with
liver cirrhosis as their ultrasonographic results
demonstrated shrunken liver, thickened liver
capsule, diffusely enhanced parenchymal
echo, widened portal veins, accompanied by
varying degrees of edema and ascites within
the gallbladder wall.

Serum marker testing: Fasting blood samples
were collected from patients in the morning,
and changes in hepatitis B serology and HBV-
DNA before and after antiviral treatment in
chronic hepatitis B patients were analyzed
using the hepatitis B virus test kit (PCR-
fluorescent probe method) (Daan Gene Co.,
Ltd. of Sun Yat-sen University, approval num-
ber: National Medical Device Registration
Certificate No. 2014-3400032).

Statistical analysis

Statistical analyses were conducted using
SPSS 22.0 software. Continuous variables
conforming to the normal distribution were
expressed as mean + standard deviation, and
an independent samples t-test was applied for
comparison. Continuous variables not conform-
ing to the normal distribution were expressed
as quartile, and compared using the Mann-
Whitney U test. Count data were subjected to
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General data

The general data of included patients are
detailed in Table 1, containing 94 males and
52 females, with an average age of (53.5+9.6)
years and a BMI of (23.69+2.69) kg/m?.

Clinical and pathological diagnoses for in-
cluded patients

The liver biopsy of the included 146 patients
revealed 92 patients (63.01%) had CHB, 22
(15.07%) with DILI, and 16 patients (10.96%)
had ALD, with 7 cases (4.79%) having HBC, 6
cases (4.11%) having NAFLD, and only 3 cases
(2.05%) having AFLD. The overall concordance
rate between the clinical diagnosis and patho-
logical examinations for live diseases was
79.45% (116/146), among which the highest
concordance rate was 82.61% (76/92) for CHB,
77.78% (7/9) for NAFLD and AFLD, 75% (12/16)
for ALD, 72.72% (16/22) for DILI, and 71.43%
(5/7) for HBC, as shown in Table 2.

Changes in hepatitis B markers before and af-
ter antiviral treatment in the 92 CHB patients

Among the 92 patients with hepatitis B, the
number of cases with HBeAg-negative, HBeAg-
positive, and HBV-DNA positive before treat-
ment were 27, 65, and 92, respectively. After
treatment, the number of HBeAg-positive and
HBV-DNA positive cases significantly decreased
compared to before treatment, while the num-
ber of HBeAg-negative cases increased, show-
ing a statistically significant difference (P<0.05).
See Table 3 for details.

Pathological types and clinical efficacy
analysis before and after treatment in 92 CHB
patients

After 24 weeks of antiviral treatment, the path-
ological results from the second liver biopsy
showed that patients with fibrosis S2-S4 expe-
rienced an improvement in liver fibrosis, sup-
ported by the observation that the number of
patients in S3-S4 decreased while that of
patients in S2 increased (all P<0.05). However,
there are individual patients whose degree of
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Table 2. Pathological diagnosis results from liver biopsy

Item CHB [n (%)] NAFLD [n (%)]

AFLD [n (%)] ALD [n (%)] DILI [n (%)] HBC [n (%)]

Clinical diagnosis
Concordance rate between clinical
and pathological diagnosis

92 (63.01%)
82.61% (76/92)

6 (4.11%)
83.33% (5/6)

3(2.05%)
66.67% (2/3)

16 (10.96%)
75% (12/16)

22 (15.07%)
72.72% (16/22)

7 (4.79%)
71.43% (5/7)

Note: CHB, chronic hepatitis B; NAFLD, non-alcoholic fatty liver disease; AFLD, alcoholic fatty liver disease; ALD, autoimmune liver disease; DILI, Drug-induced liver injury;

HBC, hepatitis B-related cirrhosis.

Table 3. Changes in hepatitis B markers in the 92 CHB

patients before and after treatment

itive diagnosis, 116 cases had concor-
dant pathological and clinical diagno-

ses. The highest diagnostic concordance

No.of HBeAg-  HBeAg+  HBV-DNA+ ag con
cases [N (%)] [n (%)] [n (%)] rate was for hepatitis B, which is related
Pretreatment 92 27 (29.35) 65 (70.65) 92 (100) LO the ,S%eo'f'(;’. viral '”fefc(;'on C,aus'gg
Posttreatment 92 55 (59.78) 37 (40.22) 36(39.13) epatitis B and its ease of detection [3].
P - 17.274 80.500 Previous studies have shown that liver
X2 - <0.001 <0.001 biopsy plays a crucial role in the diagno-

Note: CHB, chronic hepatitis B.

Table 4. Comparison of the pathological results of the

92 CHB patients before and after treatment

sis and differential diagnosis of various
liver diseases. Histopathological exami-
nation of liver tissue after biopsy is
considered the “gold standard” for the
diagnosis and efficacy evaluation of

Before treatment  After treatment

P hepatitis [20]. Liver tissue pathology not

i 2
Stogine (n=92) (n=92) only allows for the classification and
Stage O 2(2.17%) 3 (3.26%) 0.206 0.650 assessment of benign or malignant liver
Stage 1 41 (44.57%) 43 (46.74%)  0.088 0.767 lesions and their extent but also offers
Stage 2 23 (25.00%) 36 (39.13%) 4.216 0.040 unique advantages in diagnosing com-
Stage 3 19 (20.65%) 9 (9.78%) 4.212 0.040 plex liver conditions. However, its inva-
Stage 4 7 (7.61%) 1 (1.09%) 4.846 0.028 siveness and associated complications

fibrosis progressed even after antiviral treat-
ment. See Table 4 and Figures 2, 3.

Discussion

Hepatitis B virus (HBV) infection damages
hepatocytes and, if not effectively controlled,
carries a risk of progressing to liver cancer [16].
Early detection of HBV infection and assess-
ment of liver damage are crucial. Clinical diag-
noses of HBV infection are often based on
blood tests. However, the results of blood tests
may not fully reflect the condition of the liver,
limiting the treatment options and the assess-
ment of the clinical efficacy [7, 8, 17]. Despite
the inclusion of more clinical indicators and
predictive models in evaluating the efficacy and
prognosis of hepatitis B as research progress-
es, liver biopsy remains irreplaceable in the
diagnosis and efficacy evaluation of hepatitis B
[18, 19]. In this study, liver biopsy was used as
a definitive diagnostic method for patients with
liver disease or liver damage. Among the 146
patients who underwent liver biopsy for a defin-
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limit its clinical application [21]. Clinical
studies indicate that chronic hepatitis
often progresses through three stages: pro-
longed liver damage, cirrhosis, and carcinogen-
esis. The sparse distribution of nerves in liver
implies that physical pain responses to liver
damage are often subtle, resulting in most
symptomatic patients only being diagnosed at
the advanced stages [22]. Both cirrhosis and
liver cancer are irreversible, but the fibrosis
stage, which occurs before cirrhosis or cancer,
is a phase that can be intervened and reversed
[23]. During the liver fibrosis stage, reliance
solely on clinical indicators such as blood tests,
CT scans, ultrasound (US), and MRI often fail to
accurately reflect the extent of the disease.
Additionally, the liver has a strong metabolic
capacity, hence some patients may only experi-
ence mild liver dysfunction after HBV infection.
Clinically, these patients often do not receive
antiviral treatment according to hepatitis B pre-
vention and treatment standards, leading to
disease progression and poor prognosis. A liver
biopsy and subsequent histopathological
examination can not only differentiate chronic
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Figure 2. Pathological results from liver biopsy. A: Mild fibrosis; B: Moderate fibrosis; C: Severe fibrosis.

Figure 3. Comparison of pathological results before and after treatment. (A, D) Pre-treatment Stage 3 fibrosis (A)
and post-treatment Stage 2 (D) in the same patient; (B, E) Pre-treatment Stage 4 fibrosis (B) and post-treatment
Stage 2 (E) in the same patient; (C, F) Pre-treatment Stage 2 fibrosis (C) and post-treatment Stage 3 (F) in the same
patient.

hepatitis B patients but also assess the extent
of liver damage. This study shows that most
patients developed liver fibrosis following HBV
infection, with some advancing to stage of
severe fibrosis. Early diagnosis and medical
intervention are crucial for improving patients’
prognoses.

Antiviral therapy is commonly used in patients
diagnosed with hepatitis B in clinical settings.
Entecavir, the most commonly used antiviral
medication for the treatment of hepatitis B,
exerts its antiviral effect by inhibiting HBV poly-
merase, fitting within the category of guanine
nucleoside analogs [24]. This study showed
that antiviral treatment significantly controlled
viral replication in patients with hepatitis B. The
proportion of HBeAg-positive and HBV-DNA-
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positive patients decreased markedly. Previous
studies have also indicated that Entecavir has
a favorable therapeutic effect on hepatitis B
treatment [25].

For evaluating the efficacy of antiviral therapy
for hepatitis B, clinical practice commonly uses
serological markers (HBeAg and HBV-DNA
quantification). Current clinical consensus sug-
gests striving for a clinical cure when treating
hepatitis B with antiviral therapy [26]. The defi-
nition of clinical cure includes the seroconver-
sion of HBeAg and HBV DNA to negative and
the sustained loss of HBsAg (for more than 6
months), with or without seroconversion of
HBsAg [27]. The 2015 Hepatitis B Prevention
and Treatment Guidelines in China also em-
phasize the importance of histopathological
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improvement in the liver tissue as part of the
clinical cure [28]. The pursuit of a clinical cure
is driven by several factors: First, it is beneficial
to eliminating the psychological impacts of
HBV infection, which affects not only physical
but also psychological health of the patients.
Despite regulations from Chinese administra-
tive authorities prohibiting HBV screening dur-
ing employee recruitment, school, and kinder-
garten registrations to eliminate discrimination,
public bias and discrimination against chronic
HBV carriers persist [29]. This issue extends
beyond China. An Israeli study reported signifi-
cant workplace discrimination and joblessness
due to chronic HBV infection. This situation is
more prominent among patients who do not
undergo any therapy [30]. Achieving a clinical
cure can effectively eliminate such biases, as
evidenced by the negative conversion of HBSAg.
Second, achieving a clinical cure allows for the
safe discontinuation of medication. Long-term
antiviral therapy with nucleoside analogs (NAs)
significantly reduces the risks of cirrhosis and
HCC in CHB patients [31], thereby improving
their prognoses. Third, it enhances long-term
patient outcomes. While long-term antiviral
therapy with NAs could prevent or delay the
occurrence of complications such as decom-
pensated liver functions, HCC, and liver dis-
ease-related mortality, these complications
cannot be fully avoided, especially in patients
with liver cirrhosis [32]. A South Korean study
demonstrated that CHB patients who received
long-term antiviral therapy were more suscep-
tible to HCC than the general population [33].
This study shows that while majority of patients
experienced an improvement in the degree of
liver fibrosis after proactive antiviral treatment,
a small number of patients still exhibited wors-
ening liver fibrosis despite aggressive antiviral
therapy, highlighting the need for repeated liver
biopsies.

Inevitably, there are several limitations in this
study. The sample size of this study was rela-
tively small; further expansion of the sample
size could enhance the reliability of observa-
tions regarding the diagnostic and differential
diagnostic value of liver biopsy. Increasing the
follow-up time for patients could also provide
deeper insight into the pathological changes
after treatment.

In conclusion, liver biopsy holds significant
value in the diagnosis and differential diagno-
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sis of liver diseases, primarily because it effec-
tively assesses the degree of liver fibrosis
before and after antiviral treatment of CHB.

Disclosure of conflict of interest

None.

Address correspondence to: Rongxian Qiu, De-
partment of Infectious Disease, The Affiliated
Hospital of Putian University, No. 999 Dongzhen
East Road, Licheng District, Putian 351100, Fujian,
China. Tel: +86-0594-2760536; E-mail: qrx137-
06099003@163.com

References

[1] Sema Baltazar C, Kellogg TA, Boothe M, Loarec
A, de Abreu E, Condula M, Fazito E, Raymond
HF, Temmerman M and Luchters S. Prevalence
of HIV, viral hepatitis B/C and tuberculosis and
treatment outcomes among people who use
drugs: results from the implementation of the
first drop-in-center in Mozambique. Int J Drug
Policy 2021; 90: 103095.

[2]  HsuYC, Huang DQ and Nguyen MH. Global bur-
den of hepatitis B virus: current status, missed
opportunities and a call for action. Nat Rev
Gastroenterol Hepatol 2023; 20: 524-537.

[3] SuS,WongWC, Zou Z, Cheng DD, Ong JJ, Chan
P, Ji F, Yuen MF, Zhuang G, Seto WK and Zhang
L. Cost-effectiveness of universal screening for
chronic hepatitis B virus infection in China: an
economic evaluation. Lancet Glob Health
2022; 10: e278-e287.

[4] LuZ ZhouY, Yan R, Deng X, Tang X, Zhu Y, Xu
X, Zheng W and He H. Post-vaccination sero-
logic testing of infants born to hepatitis B sur-
face antigen-positive mothers is more cost-ef-
fective in Zhejiang Province, China: a Markov
chain analysis. J Viral Hepat 2022; 29: 280-
288.

[5] BaiX, Chenl, LiuX, TongY, Wang L, Zhou M, Li
Y and Hu G. Adult hepatitis B virus vaccination
coverage in China from 2011 to 2021: a sys-
tematic review. Vaccines (Basel) 2022; 10:
900.

[6] Zhu Z, LiuY, Wu W, Huang D, Guo Y, Zheng H,
Wang N, Xu Z, Li X, Qin J, Liu L and Nashan B.
Liver transplantation reverses hepatic myelop-
athy in hepatitis B-related decompensated liv-
er cirrhosis: case report and review of the lit-
erature. Transplant Proc 2022; 54: 158-160.

[71 Zhao J, Bian D, Liao H, Wang Y, Ren Y, Jiang Y,
Liu S, Chen X, Hu Z, Duan Z, Lu F and Zheng S.
Serum HBsAg and HBcrAg is associated with
inflammation in HBeAg-positive chronic hepati-
tis B patients. Front Cell Infect Microbiol 2023;
13: 1083912.

Am J Transl Res 2024;16(9):4867-4875


mailto:qrx13706099003@163.com

mailto:qrx13706099003@163.com


(8]

(9]

[10]

[11]

[12]

[13]

(14]

[15]

(16]

4874

Liver biopsy and chronic hepatitis B infection

Yao K, Wang J, Wang L, Xia J, Yan X, Wu W, Liu
J, Wang L, Yin S, Tong X, Ding W, Huang R and
Wu C. Association of anti-HBc and liver inflam-
mation in HBeAg-negative chronic hepatitis B
virus-infected patients with normal ALT and de-
tectable HBV DNA. J Med Virol 2022; 94: 659-
666.

Takyar V, Etzion O, Heller T, Kleiner DE, Rotman
Y, Ghany MG, Fryzek N, Williams VH, Rivera E,
Auh S, Liang TJ, Hoofnagle JH and Koh C. Com-
plications of percutaneous liver biopsy with
Klatskin needles: a 36-year single-centre expe-
rience. Aliment Pharmacol Ther 2017; 45:
744-753.

Lafrance S, Doiron-Cadrin P, Saulnier M,
Lamontagne M, Bureau NJ, Dyer JO, Roy JS
and Desmeules F. Is ultrasound-guided lavage
an effective intervention for rotator cuff calcific
tendinopathy? A systematic review with a me-
ta-analysis of randomised controlled trials.
BMJ Open Sport Exerc Med 2019; 5: e000506.
Chinese Society of Hepatology and Chinese
Society of Infectious Diseases. Guidelines for
the prevention and treatment of chronic hepa-
titis B (2015 update). J Clin Hepatol 2015; 31:
1941-1960.

China Medicinal Biotechnology Association
Drug-Induced Liver Injury Prevention and Treat-
ment Technology Professional Committee and
Chinese Society of Hepatology Drug-Induced
Liver Disease Group. Chinese guidelines for
the diagnosis and treatment of drug-induced
liver injury (2023 edition). Chin J Hepatol
2023; 31: 355-384.

Chinese Rheumatology Association Physician
Division Autoantibody Testing Professional
Committee, National Rheumatism Data Cen-
ter, National Center for Clinical Medicine of
Skin and Immune Diseases. Expert consensus
on the clinical application of autoantibody test-
ing for autoimmune liver disease. Chin J Intern
Med 2021; 60: 619-625.

Chinese Journal of Internal Medicine. Guide-
lines for the diagnosis and treatment of non-
alcoholic fatty liver disease (Revised in January
2010). Chin J Intern Med 2010; 275-278.
National Workshop on Fatty Liver and Alcoholic
Liver Disease, Chinese Society of Hepatology,
Chinese Medical Association, Fatty Liver Ex-
pert Committee and Chinese Medical Doctor
Association. Guidelines for prevention and
treatment of alcoholic liver disease (2018 up-
date). J Pract Hepatol 2018; 21: 170-176.

The Chinese Chapter of International Hepato-
Pancreato-Biliary Association, Chinese Society
of Liver Cancer, Society for Hepato-pancreato-
biliary Surgery of Chinese Research Hospital
Association and Society for Virus and Tumor of
Chinese Research Hospital Association. Chi-

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

nese expert consensus on antiviral therapy for
hepatitis B virus-related hepatocellular carci-
noma (2023 edition). Chin Hepatol 2023; 28:
1-10.

ChiZ, Zhao W, Li JW, Liu H, Shao C, Zhao H and
Gui-Qiang W. Combination of quantitative hep-
atitis B core antibody (qHBcAb) and aspartate
aminotransferase (AST) can accurately diag-
nose immune tolerance of chronic hepatitis B
virus infection based on liver biopsy. Clin Res
Hepatol Gastroenterol 2021; 45: 101563.
Arefhosseini S, Pouretedal Z, Tutunchi H and
Ebrahimi-Mameghani M. Serum copper, ceru-
loplasmin, and their relations to metabolic fac-
tors in nonalcoholic fatty liver disease: a cross-
sectional study. Eur J Gastroenterol Hepatol
2022; 34: 443-448.

Liao MJ, Li J, Dang W, Chen DB, Qin WY, Chen
P, Zhao BG, Ren LY, Xu TF, Chen HS and Liao
WJ. Novel index for the prediction of significant
liver fibrosis and cirrhosis in chronic hepatitis B
patients in China. World J Gastroenterol 2022;
28: 3503-3513.

Ullah S, Li Z, Hasan Z, Khan SU and Fahad S.
Malathion induced oxidative stress leads to
histopathological and biochemical toxicity in
the liver of rohu (Labeo rohita, Hamilton) at
acute concentration. Ecotoxicol Environ Saf
2018; 161: 270-280.

Reja M, Shahid H, Tyberg A, Kahaleh M and
Sarkar A. The first case of endoscopic ultra-
sound guided liver biopsy followed by endo-
scopic sleeve gastroplasty in the same ses-
sion: 2184. Am J Gastroenterol 2019; 114:
S1223.

Ginés P, Krag A, Abraldes JG, Sola E, Fabrellas
N and Kamath PS. Liver cirrhosis. Lancet
2021; 398: 1359-1376.

Kisseleva T and Brenner D. Molecular and cel-
lular mechanisms of liver fibrosis and its re-
gression. Nat Rev Gastroenterol Hepatol 2021;
18: 151-166.

Henriquez-Camacho C, Hijas-Gomez Al, Risco
Risco C, Ruiz Lapuente MA, Escudero-Sanchez
R and Cuerda VM. Lamivudine and entecavir
for acute hepatitis B: a systematic review and
meta-analysis. Viruses 2023; 15: 2241.

Zhou E, Yang C and Gao Y. Effect of alcohol on
the progress of hepatitis B cirrhosis. Ann Palli-
at Med 2021; 10: 415-424.

Chinese Society of Hepatology and Chinese
Society of Infectious Diseases. Guidelines for
the prevention and treatment of chronic hepa-
titis B (2022 edition). Pract J Liver Dis 2023;
26: 457-478.

Yip TC, Wong GL, Chan HL, Tse YK, Lam KL, Lui
GC and Wong VW. HBsAg seroclearance fur-
ther reduces hepatocellular carcinoma risk af-

Am J Transl Res 2024;16(9):4867-4875



[28]

[29]

[30]

(31]

4875

Liver biopsy and chronic hepatitis B infection

ter complete viral suppression with nucleos(t)
ide analogues. J Hepatol 2019; 70: 361-370.
Chinese Society of Hepatology, Chinese Soci-
ety of Infectious Diseases. Guidelines for the
prevention and treatment of chronic hepatitis
B (2015 edition). Pract J Liver Dis 2016; 19:
389-400.

Jin D, Treloar C and Brener L. Hepatitis B virus
related stigma among Chinese living in main-
land China: a scoping review. Psychol Health
Med 2022; 27: 1760-1773.

Natour RT, Midlej A, Mahajna E, Kopelman Y,
Abo-Mouch S and Baker FA. Chronic hepatitis
B beyond clinical burden: psychosocial effects
and impact on quality of life. J Viral Hepat
2024; 31: 12-20.

Marcellin P, Gane E, Buti M, Afdhal N, Sievert
W, Jacobson IM, Washington MK, Germanidis
G, Flaherty JF, Aguilar Schall R, Bornstein JD,
Kitrinos KM, Subramanian GM, McHutchison
JG and Heathcote EJ. Regression of cirrhosis
during treatment with tenofovir disoproxil fu-
marate for chronic hepatitis B: a 5-year open-
label follow-up study. Lancet 2013; 381: 468-
75.

(32]

(33]

Wei L and Kao JH. Benefits of long-term thera-
py with nucleos(t)ide analogues in treatment-
naive patients with chronic hepatitis B. Curr
Med Res Opin 2017; 33: 495-504.

Yun B, Oh J, Ahn SH, Yoon JH and Kim BK. Com-
parable mortality between Asian patients with
chronic hepatitis B under long-term antiviral
therapy vs matched control: a population-
based study. Am J Gastroenterol 2023; 118:
1001-1009.

Am J Transl Res 2024;16(9):4867-4875



