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Summary
Background: Chronic hepatitis B (CHB) remains a wide-
spread and serious infectious disease, with its pathogenesis
still not fully understood. Tenofovir Amibufenamide, a pro-
drug of tenofovir, belongs to the class of nucleoside reverse
transcriptase inhibitors and is used in the treatment of
CHB. This study aimed to evaluate the efficacy and safety
of Tenofovir Amibufenamide in treating HBeAg-positive
CHB.
Methods: A total of 60 patients diagnosed with HBeAg-
positive CHB were randomly assigned to two groups: an
entecavir (ETV) group (0.5 mg) and a Tenofovir
Amibufenamide (TMF) group (0.25 mg), with 30 patients
in each. After 24 months of treatment, renal function
(serum creatinine, glomerular filtration rate), liver function
(ALT, AST, total bilirubin), and inflammatory markers (TNF-
a levels) were measured to assess the antiviral efficacy and
safety profiles of the two treatments.
Results: Patients in the TMF group exhibited smaller
changes in serum creatinine and glomerular filtration rate,
indicating less renal impairment compared to the ETV
group. Furthermore, the TMF group demonstrated greater
reductions in alanine aminotransferase (ALT) and total
bilirubin (TBIL) levels, indicating superior improvement in
liver function (P<0.05). TNF-a levels were significantly ele-
vated in the ETV group, reflecting greater inflammatory
activity, while the TMF group showed more controlled
inflammation. Additionally, the TMF group experienced
significantly lower hepatitis B surface antigen (HBsAg),
hepatitis B e antigen (HBeAg), and HBV DNA levels, show-
ing superior antiviral efficacy. The incidence of adverse
reactions was lower in the TMF group (3.3%) compared to

Kratak sadr`aj
Uvod: Hroni~ni hepatitis B (CHB) i dalje predstavlja
rasprostranjenu i ozbiljnu infektivnu bolest, ~ija patogeneza
nije u potpunosti razja{njena. Tenofovir amibufenamid,
prekurzor tenofovira, pripada klasi inhibitora reverzne tran-
skriptaze nukleozida i koristi se u le~enju CHB. Cilj ove
studije bio je da se proceni efikasnost i bezbednost teno-
fovir amibufenamida u le~enju HBeAg-pozitivnog CHB.
Metode: Ukupno 60 pacijenata sa dijagnozom HBeAg-poz-
itivnog CHB nasumi~no je podeljeno u dve grupe: grupa
koja je primala entekavir (ETV) u dozi od 0,5 mg i grupa
koja je primala tenofovir amibufenamid (TMF) u dozi od
0,25 mg, sa po 30 pacijenata u svakoj. Nakon 24 meseca
terapije, procenjeni su parametri bubre`ne funkcije (serum-
ski kreatinin, glomerularna filtracija), funkcije jetre (ALT,
AST, ukupni bilirubin) i inflamatorni markeri (nivoi TNF-a)
kako bi se uporedila antivirusna efikasnost i bezbednosni
profili dve terapije.
Rezultati: Pacijenti u TMF grupi imali su manje promene u
nivoima serumskog kreatinina i glomerularnoj filtraciji, {to
ukazuje na manju bubre`nu disfunkciju u pore|enju sa
ETV grupom. Tako|e, TMF grupa je pokazala ve}e sma -
njenje nivoa alanin aminotransferaze (ALT) i ukupnog bili -
ru bina (TBIL), {to ukazuje na superiorno pobolj{anje funk -
cije jetre (P<0,05). Nivoi TNF-a bili su zna~ajno povi{eni u
ETV grupi, {to odra`ava ve}u inflamatornu aktivnost, dok je
u TMF grupi upala bila bolje kontrolisana. Pored toga, u
TMF grupi su zabele`eni zna~ajno ni`i nivoi povr{inskog
antigena hepatitisa B (HBsAg), antigena hepatitisa B e
(HBeAg) i HBV DNK, {to ukazuje na bolju antivirusnu
efikasnost. U~estalost ne`eljenih reakcija bila je ni`a u TMF
grupi (3,3%) u pore|enju sa ETV grupom (13,3%), iako
razlika nije bila statisti~ki zna~ajna (P>0,05).
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Introduction

Chronic hepatitis B (CHB) is a widespread and
significant infectious disease with a global prevalence,
affecting over 250 million people worldwide. If left
untreated, CHB can lead to severe liver complica-
tions, including cirrhosis, liver failure, and hepatocel-
lular carcinoma (1). The pathogenesis of CHB is com-
plex, involving direct viral replication, immune
dysregulation, and an inflammatory response that
leads to liver damage (2, 3). Chronic infection is often
accompanied by heightened levels of hepatitis B virus
(HBV) replication, marked by elevated serum HBV
DNA, which further accelerates liver inflammation
and fibrosis. Effective early intervention is essential to
reduce complications, prevent disease progression,
and improve long-term survival rates in CHB patients.

The main goal of CHB treatment is to suppress
HBV replication to the lowest possible level, thus min-
imising liver damage and preventing the progression
to cirrhosis, liver failure, and hepatocellular carcino-
ma. This is typically achieved through antiviral therapy
aimed at reducing HBV DNA levels, normalising liver
enzymes (such as alanine aminotransferase ALT and
aspartate aminotransferase AST), and preventing
immune-mediated liver injury (4, 5). Common bio-
chemical markers used to monitor disease progres-
sion and treatment efficacy include serum HBV DNA
levels, hepatitis B surface antigen (HBsAg), hepatitis
B e antigen (HBeAg), ALT, and AST. Additionally, liver
function tests, such as total bilirubin (TBIL) and albu-
min, as well as renal markers like serum creatinine
(Scr) and glomerular filtration rate (GFR), are routi -
nely assessed to gauge treatment safety and organ
function.

The mainstay of CHB therapy has traditionally
involved the use of nucleoside analogs, including
lamivudine, entecavir (ETV), and tenofovir, all of
which effectively inhibit HBV replication and reduce
liver inflammation (6). However, while these agents
can effectively control the viral load, they are unable
to fully eradicate HBV, and long-term use can lead to
the development of drug resistance (7). Both ente-
cavir and tenofovir have robust antiviral properties
and a high genetic barrier to resistance, making them

first-line therapeutic choices for CHB patients (6).
Nonetheless, the need for more effective and safer
treatment options remains, particularly given the
potential for long-term adverse effects on renal func-
tion and bone density with tenofovir disoproxil
fumarate (TDF) (8).

Tenofovir Amibufenamide, a novel prodrug of
tenofovir, has recently emerged as a promising alter-
native. Approved in June 2021, Tenofovir Amibu -
fenamide belongs to the class of nucleoside reverse
transcriptase inhibitors. Unlike TDF, Tenofovir Ami -
bufen a mide exhibits superior cellular membrane pen-
etration, which allows for targeted liver cell delivery,
thus enhancing its antiviral efficacy while reducing
systemic exposure and associated side effects (9,10).
Notably, studies have shown that a lower dosage of
Tenofovir Amibufenamide (as little as 1/10th of TDF)
can achieve similar antiviral effects, with less impact
on bone density and kidney function (11).

Despite its promising profile, the clinical effec-
tiveness and safety of Tenofovir Amibufenamide in
treating HBeAg-positive CHB patients remains insuf-
ficiently explored. This study aims to evaluate and
compare the clinical outcomes of Tenofovir Amibu -
fenamide with entecavir in patients with HBeAg-posi-
tive CHB, focusing on key markers such as HBV DNA,
HBsAg, HBeAg, liver function (ALT, AST, TBIL), renal
function (Scr, GFR), and tumor necrosis factor-alpha
(TNF-a) as indicators of inflammation and immune
response. The goal is to provide further insights into
the potential of Tenofovir Amibufenamide as a treat-
ment option, offering a safer and more effective alter-
native for patients with CHB.

Materials and Methods

Baseline data

Sixty CHB patients treated at Ningbo No. 2
Hospital from January 2024 to May 2024 were
selected in this work. This study was approved by the
Ningbo No.2 Hospital Ethics Committee (PJ-KY-
2017-070-01), and informed consent was obtained
from all participants. Patients enrolled had to satisfy
all the following conditions: (1) meeting the diagnos-

the ETV group (13.3%), although the difference was not
statistically significant (P>0.05).
Conclusions: Tenofovir Amibufenamide demonstrated
superior efficacy in improving liver function and reducing
viral load in patients with HBeAg-positive CHB. Moreover,
it had a minimal impact on renal function and presented a
higher safety profile compared to entecavir. These findings
suggest Tenofovir Amibufenamide as a promising alterna-
tive for the treatment of HBeAg-positive CHB.

Keywords: chronic hepatitis B, tenofovir amibufenamide,
entecavir, liver function, renal function, TNF-a, antiviral
efficacy, inflammatory markers

Zaklju~ak: Tenofovir amibufenamid je pokazao superiornu
efikasnost u pobolj{anju funkcije jetre i smanjenju virusnog
optere}enja kod pacijenata sa HBeAg-pozitivnim CHB.
Tako|e, imao je minimalan uticaj na bubre`nu funkciju i
povoljniji bezbednosni profil u pore|enju sa entekavirom.
Ovi nalazi ukazuju na to da tenofovir amibufenamid pred-
stavlja obe}avaju}u alternativu za le~enje HBeAg-pozi-
tivnog CHB.

Klju~ne re~i: hroni~ni hepatitis B, tenofovir amibufe-
namid, entekavir, funkcija jetre, funkcija bubrega, TNF-a,
antivirusna efikasnost, inflamatorni markeri
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tic criteria of the 2019 China CHB Prevention and
Treatment Guidelines and having not received any
antiviral treatment in the past; (2) testing positive for
HBeAg; and (3) Age  18 years. Patients with any of
following conditions had to be excluded from this
work: (1) cooinfection with HIV, HCV, HDV, or other
human immunodeficiency viruses; (2) alcoholic hep-
atitis, drug-induced hepatitis, or autoimmune liver
disease; (3) cirrhosis or abnormally elevated serum
alpha-fetoprotein levels; (4) abnormal ALT or AST
levels in the past year; (5) comorbid psychiatric disor-
ders or other severe organ diseases; (6) pregnant or
lactating women; and (7) use of antiviral or
immunomodulatory drugs before admission.

Based on the treatment medication, the patients
were grouped: the ETV group and the Ami -
bufenamide (TMF) group, with n = 30. The ETV
group enrolled 13 females and 17 males; 3 had an
education level of primary school or below, 16 had a
secondary school education, and 11 had a high
school education or above; the mean age was
(39.76±9.34) years; the mean duration of illness
(DOI) was (5.24±2.18) years. The TMF group com-
prised of 11 females and 19 males; 2 had an educa-
tion level of primary school or below, 19 had a sec-
ondary school education, and 9 had a high school
education or above; the mean age was (40.00±
9.15) years; the mean DOI was (5.33±1.96) years.
Differences in general characteristics of patients in
the ETV and TMF groups were not great (P>0.05).

Treatment schemes 

Patients in ETV group experienced oral treat-
ment with entecavir (manufacturer: Shanghai Sine
Promod Pharmaceutical Co., Ltd.; approval number:
H20052237; specification: 0.5 mg * 7 tablets), 1
tablet per dose, once a day. Patients in the TMF group
received oral treatment with Amibufenamide (Chang -
zhou Hengbang Pharmaceutical Co., Ltd.; approval
number: HH20210029; specification: 0.25 mg * 30
tablets), 1 tablet per dose, once a day. The treatment
duration for both groups was 1 year, during which
alcohol consumption and the use of other drugs with
similar effects were prohibited.

Observation parameters 

Fasting venous blood samples were collected
from patients at baseline (0 months), 12 months
post-treatment (12 months), and 24 months post-
treatment (24 months). Levels of hepatitis B surface
antigen (HBsAg) and hepatitis B e antigen (HBeAg)
were determined by chemiluminescence, with
reagents provided by Abbott Diagnostics Products
Co., Ltd. An automatic biochemistry analyser was
used to detect levels of alanine aminotransferase
(ALT), aspartate aminotransferase (AST), total choles-

terol (TC), triglycerides (TG), total bilirubin (TBIL),
and serum creatinine (Scr), with all reagents provided
by Ningbo Purebio Biotechnology Co., Ltd. The levels
of TC and TG were measured by enzymatic methods;
TBIL was determined by a modified Jaffe method with
diazo reagent; Scr levels were measured using enzy-
matic methods, and the glomerular filtration rate
(eGFR) was calculated accordingly. Tumor necrosis
factor-alpha (TNF-a) levels were detected by flow
cytometry, with reagents supplied by Hangzhou
Sijiqing Biological Engineering Materials Co., Ltd.,
while serum hepatitis B virus gene (HBV-DNA) levels
were determined using fluorescent quantitative PCR,
with reagents provided by Daan Gene Co., Ltd. of
Sun Yat-sen University.

Methods for statistical analysis

Data were statistically analysed using SPSS
19.0. Categorical data were presented as frequencies
or rates, and the c2 test was employed for intergroup
comparisons. Continuous data were expressed as
means±standard deviation, and the t-test was used
for intergroup comparisons. P<0.05 was considered
statistically significant for all analyses.

Results

Demographic data

A total of 60 patients with HBeAg-positive
chronic hepatitis B (CHB) were enrolled in this study,
with 30 patients assigned to the entecavir (ETV)
group and 30 patients to the Tenofovir Amibu -
fenamide (TMF) group. The baseline demographic
characteristics of the two groups were similar, ensur-
ing comparability between the groups.

In the ETV group, the mean age was 39.76±
9.34 years, and the cohort consisted of 13 females
and 17 males. The mean duration of illness (DOI)
was 5.24±2.18 years. Among the participants, 3 had
an education level of primary school or below, 16 had
completed secondary school, and 11 had a high
school education or higher.

The TMF group had a mean age of 40.00±
9.15 years, with 11 females and 19 males. The mean
DOI was 5.33±1.96 years. In terms of education
level, 2 patients had primary school education or
below, 19 had completed secondary school, and 9
had a high school education or higher. There were no
significant differences in age, sex distribution, or DOI
between the two groups (P>0.05), indicating compa-
rable baseline characteristics.

These demographic factors were similar across
both treatment groups, confirming that any observed
differences in treatment outcomes were likely due to
the interventions themselves.
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Figure 1 Changes in TC (A) and TG (B) levels before and after the patients were treated.

Figure 2 Changes in renal function-related indicators.

Figure 3 Changes in liver function of patients before and after different treatments.
((A): AST; (B): ALT; and (C): TBIL).
Note: ** suggested a great difference with P<0.01 to the ETV group



Changes in blood lipid levels in different groups

Changes in TC and TG indicators before and
after treatment were analysed for both the ETV and
TMF group, as explicated in Figure 1. No remarkable
differences were visualised in these indicators
between two groups before the patients were inter-
vened (P>0.05). Additionally, the post-treatment TC
and TG levels in serum of patients between the ETV
and TMF group exhibited no considerable differences
(P>0.05).

Changes in renal function 

The changes in levels of Cr and eGFR indicators
before and after treatment were analysed for both the
ETV group and the TMF group, as demonstrated in

Figure 2. Differences in serum Cr and eGFR levels
were observed to be small for patients between the
ETV group and the TMF group before they were
treated (P>0.05). After treatment, the ETV group
exhibited a remarkable variation in Cr and eGFR lev-
els, which were much changes in contrast to those in
the TMF group, showing obvious differences (P<0.05).

Changes in liver function of patients before and
after different treatments

Figure 3 below summarises the changes in AST,
ALT, and TBIL indicators before and after treatment.
They all showed no great changes in serum of
patients in different groups before treatment
(P>0.05). After 12 months and 24 months of treat-
ment, all patients showed varying degrees of reduc-
tion in AST, ALT, and TBIL levels, with the TMF group
exhibiting much lower ALT and TBIL, demonstrating
visible differences compared to the ETV group
(P<0.05).

Changes in TNF-a level of patients 

Figure 4 explicated the changes in TNF-abefore
and after treatment for patients in different group. As
it detailed, TNF-a level was not greatly different for
patients in ETV group and TMF group before the
patients were treated (P>0.05). After 12 months and
24 months of treatment, all patients experienced
varying degrees of increase in TNF-a levels, with a
more pronounced increase in ETV group. Notably,
cases in TMF group exhibited obviously lower TNF-a
based on those in ETV group, demonstrating a
remarkable difference (P<0.05).

J Med Biochem 2025; 44 (3) 691

Figure 4 Variation in TNF-a level of patients.
Note: * and ** suggested a great difference with P<0.05 and
P<0.01 to the ETV group, respectively

Figure 5 Variation of HBV-associated antigens and DNA.
((A): HBsAg; (B): HBeAg; and (C): HBV DNA).
Note: * and ** suggested a great difference with P<0.05 and P<0.01 to ETV group, respectively



Comparison of antiviral efficacy in two groups

Surely, the HBsAg, HBeAg, and HBV DNA
would change before and after the patients were
treated, and the details were detailed in Figure 5. It
revealed no visible differences in all above parameters
between patients in different groups before treatment
(P>0.05). After 12 months and 24 months of treat-
ment, all patients experienced varying degrees of
reduction in HBsAg, HBeAg, and HBV DNA levels,
with the TMF group exhibiting more obvious lower
HBsAg, HBeAg, and HBV DNA, which presented
considerable differences in contrast to the levels in
ETV group (P<0.05).

Comparison on IoAR 

Differences in adverse reactions between the
ETV group and the TMF group were compared in
Table I. After treatment, the ETV group had 3 cases
of nausea and 1 case of fatigue as adverse reactions,
with a total IoAR of 13.3%. In contrast, the TMF
group had only 1 case of nausea as an adverse reac-
tion, resulting a total IoAR of 3.3%. Thus, the corre-
sponding IoAR in TMF group was lower in compari-
son to that in ETV group, but exhibited no great
differences (P>0.05).

Discussion

Our results demonstrate that Tenofovir Amibufe -
namide (TMF) significantly improves liver and renal
function in patients with HBeAg-positive CHB when
compared to entecavir (ETV). The analysis of serum
biomarkers reveals important mechanisms underlying
these improvements. Specifically, TMF treatment
resulted in a greater reduction in liver enzymes such
as ALT and TBIL, indicating improved liver function.
Additionally, serum TNF-a levels, a marker of inflam-
mation, were lower in the TMF group, suggesting that
TMF may reduce the inflammatory response associat-
ed with HBV infection. This reduction in inflammation
could contribute to the prevention of liver cell dam-
age and fibrosis. Moreover, the levels of HBsAg,
HBeAg, and HBV DNA were significantly decreased
in the TMF group, highlighting its potent antiviral
effect and its ability to suppress viral replication more
effectively than ETV. These findings support the
notion that TMF not only suppresses HBV replication
but also modulates immune responses and inflamma-

tion, which could lead to better long-term outcomes
for patients with HBeAg-positive CHB.

CHB is a common infectious disease seen in
clinical practice. HBeAg-positive represents a specific
type of HBV infection within CHB patients. Compared
to ordinary infected individuals, HBeAg-positive CHB
patients exhibit higher viral replication activity and are
in a persistent infection state, often characterised by
elevated levels of HBV DNA (12, 13). Furthermore,
HBeAg-positive CHB patients are at a significantly
increased risk of severe complications such as cirrho-
sis, liver function failure, and liver cancer (14).
Suppression of viral replication to the maximum
extent possible can effectively slow down the progres-
sion of liver disease. Antiviral therapy is capable of
inhibiting or interrupting HBV DNA replication and
propagation, thus reducing damage inflicted by the
virus on liver cells and ultimately achieving the goal of
controlling viral transmission (15–17). Entecavir and
tenofovir are the most frequently applied antiviral
drugs to treat CHB in clinical practice. However, the
5-year resistance rate for entecavir in CHB patients is
1.2%, while the resistance rate for tenofovir is 0.0%
(18). Tenofovir Amibufenamide can be activated by
phosphorylation and effectively inhibits HBV DNA
replication and progression, slows down liver fibrosis,
and improves the survival of damaged liver cells (19).
Tenofovir Amibufenamide, a new second-generation
derivative of tenofovir, is also the first original oral
anti-HBV drug developed in China. Compared to
teno fovir, Tenofovir Amibufenamide demonstrates
greater effectiveness in reducing or clearing viral load
in HBeAg-positive/negative CHB patients (20). Its
once-daily dosing regimen is more convenient and it
shows advantages in lower resistance development.

In this work, efficacy and safety of Tenofovir
Amibufenamide in treating HBeAg-positive CHB were
investigated. Previous research has shown that
HBeAg-positive CHB patients often exhibit varying
degrees of liver function impairment, primarily indicat-
ed by elevated ALT and AST in serum (21). Existing
studies have confirmed that entecavir can effectively
reduce liver cell damage, slow down progression of
liver fibrosis and cirrhosis, and enhance patient liver
function (22). This work revealed that in contrast to
the entecavir group, patients in Tenofovir Amibufen -
amide group exhibited significant reductions in ALT
and TBIL levels after treatment. Previous research has
indicated that a small number of HBV patients under-
going entecavir treatment may experience transient
liver function abnormalities, which return to normal
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Table I IoAR in patients after different treatments n (%)].

Group Nausea Fatigue Total number of patients with adverse reactions 

ETV group (n = 30) 3 (10.0) 1 (3.3) 4 (13.3)

TMF group (n = 30) 1 (3.3) 0 (0.0) 1 (3.3)

c2 value 0.161

P value 0.353
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after discontinuation (23). Besides, this work suggest-
ed that Tenofovir Amibufenamide can effectively
enhance the liver function of patients suffering from
HBeAg-positive CHB. Furthermore, the study also
revealed that compared to the entecavir group,
patients in the Tenofovir Amibufenamide group exhib-
ited smaller differences in Cr and eGFR levels after
treatment. The kidneys are the primary organs for
drug metabolism, and several studies have shown that
entecavir has a good safety profile in patients with mild
impairment in renal function (24–26). Notably, long-
term administration of entecavir may trigger tubular
dysfunction in patients (e.g., reduced urinary glucose
and uric acid excretion) and other kidney-related
issues (27). In addition, this work indicated that com-
pared to entecavir, Tenofovir Amibufenamide has a
smaller impact on renal function in CHB patients and
does not cause kidney damage.

HBeAg-positive CHB patients exhibit an abnor-
mally activated immune system, accompanied by
inflammatory reactions and immune cell infiltration.
The degree of liver cell damage is closely related to
the inflammatory response, leading to liver tissue
fibrosis (28). In recent years, research has shown that
Th1/Th2 cells regulate the process of virus clearance,
and an imbalance in Th1/Th2 cells greatly contribute
to the chronicity of HBV infection (29, 30). Th2 cells
generate cytokines such as TNF-a, which regulate
cellular immunity. TNF-a becomes activated and
released during the inflammatory process. The
degree of liver inflammation, liver damage, and liver
fibrosis in CHB patients is positively linked with higher
levels of TNF-a (31–33). Moreover, TNF-a levels are
also associated with the activity of HBV replication in
CHB patients (34). This study found that compared to
the entecavir group, patients receiving Tenofovir
Amibufenamide treatment exhibited a lower degree
of elevation in serum TNF-a levels after treatment.
This suggests that Tenofovir Amibufenamide may
reduce inflammation caused by viral infection, thus
preventing further damage to liver cells.

Prolonged HBV infection can contribute to apop-
tosis and damage of liver cells, affecting both the struc-
ture and function of the liver in patients (35). The
clearance of the HBV by the host immune system is
crucial for reducing levels of HBsAg, HBeAg, and HBV
DNA. For patients suffering from CHB, T cells and nat-
ural killer cells can specifically recognise and clear
infected liver cells, thereby eliminating viral antigens
(HBsAg and HBeAg) and reducing viral replication
(36). Lowered HBeAg and HBV DNA levels often
accompanies transition of HBeAg, marking the shift of
the virus from a highly replicative stage to a low
replicative stage (37). This transition is related to the
extent of liver cell damage (38). This work found that
in contrast to the entecavir group, patients after the
Tenofovir Amibufenamide intervention exhibited a
remarkable decrease in levels of HBsAg, HBeAg, and
HBV DNA in serum. This suggests that Tenofovir
Amibufenamide directly suppresses HBV replication,

thereby reducing HBV DNA levels. As the treatment
progresses, viral load in patients with HBeAg-positive
CHB decreases significantly, leading to reductions in
HBsAg and HBeAg levels (39). Lastly, this work asses -
sed the probability of adverse reactions occurring dur-
ing the treatment period and found that 4 patients in
the entecavir group experienced fatigue and nausea as
adverse reactions, while only 1 patient in the Tenofovir
Amibufenamide group experienced nausea. This indi-
cates that Tenofovir Amibufenamide treatment for
HBeAg-positive CHB has a higher level of safety.

Conclusion

Both entecavir and Tenofovir Amibufenamide
demonstrated effective therapeutic outcomes in inter-
venting HBeAg-positive CHB. Among them, Tenofovir
Amibufenamide exhibited a lower impact on renal
function of these patients, and it was more effective
in improving liver function, antiviral efficacy, and safe-
ty. This work was subjected to several limitations,
including a small number of enrolled cases and a lack
of analysis of factors influencing virological response.
However, this work confirmed the clinical utility of
Tenofovir Amibufenamide in treating HBeAg-positive
CHB, highlighting its superior therapeutic effects and
safety. These findings warranted further clinical appli-
cation and promotion.

Funding

This study was supported by the Zhejiang
Province and Ningbo City Co-constructed Project of
Leading Medical & Health Discipline (Grant No.
2016-S04).

Informed consent statement

The study is a retrospective study that will max-
imise the protection of the rights and privacy of the
study participants and the content of the study. The
results do not involve personal privacy and commer-
cial interests and are exempt from informed consent.

Ethics approval

The ethical considerations pertaining to this
research have been rigorously examined and
approved by the Ethics Committee of Ningbo 2
Hospital. The study involving the data adheres to the
highest standards of ethical conduct and patient con-
fidentiality. The approval from the Ethics Committee
underscores our commitment to upholding the wel-
fare and rights of all individuals involved in this study.

Conflict of interest statement

All the authors declare that they have no conflict
of interest in this work.



694 Lai et al.: Serum TNF-a and biomarkers and chronic hepatitis B

References

1. Fatemipour M, Arabzadeh SAM, Molaei H, Geramizadeh
B, Dabiri S, Fatemipour B, Vahedi SM, Malekpour Afshar
R. Evaluation of STAT3 rs1053004 single nucleotide
polymorphism in patients with chronic hepatitis B and
hepatocellular carcinoma. Cellular and Molecular
Biology (Noisy-le-Grand, France) 2017; 63(12): 45–50.

2. Nguyen MH, Wong G, Gane E, Kao JH, Dusheiko G.
Hepatitis B virus: advances in prevention, diagnosis, and
therapy. Clinical Microbiology Reviews 2020; 33(2):
e00046–19.

3. Wilkins T, Sams R, Carpenter M. Hepatitis B: screening,
prevention, diagnosis, and treatment. American Family
Physician 2019; 99(5): 314–23.

4. Marrone A, Ciotti M, Rinaldi L, Adinolfi LE, Ghany M.
Hepatitis B and C virus infection and risk of haematolog-
ical malignancies. Journal of Viral Hepatitis 2020; 27(1):
4–12.

5. Loggi E, Gitto S, Gabrielli F, Franchi E, Seferi H, Cursaro
C, Andreone P. Virological treatment monitoring for
chronic hepatitis B. Viruses 2022; 14(7): 1376(1–14).

6. Tong J, Ye T, Yang XF, Peng H, Xiao X, Xie BJ, Wan ZQ,
Li W, Zhou L, Chen J, Guo JJ. HBeAg precursor proteins
interact with APOBEC3A and inhibit HBV replication.
Journal of Biological Regulators and Homeostatic Agents
2023; 37(3): 1361–70.

7. Liu SH, Seto WK, Lai CL, Yuen MF. Hepatitis B: treatment
choice and monitoring for response and resistance.
Expert Review of Gastroenterology & Hepatology 2016;
10(6): 697–707.

8. Li L, Zhou J, Li Y, Wang F, Zhang D, Wang M, Tao Y,
Chen E. Effectiveness and safety of tenofovir amibufe-
namide and its comparison with tenofovir alafenamide in
patients with chronic hepatitis B: results from a retro-
spective real-world study. Frontiers in Pharmacology
2023; 14: 1165990(1–12).

9. Liu Z, Jin Q, Zhang Y, Gong G, Wu G, Yao L, Wen X,
Gao Z, Huang Y, Yang D, Chen E, Mao Q, Lin S, Shang
J, Gong H, Zhong L, Yin H, Wang F, Hu P, Wu Q, Pan C,
Jia W, Li C, Sun C, Niu J, Hou J; TMF Study Group. 96-
Week treatment of tenofovir amibufenamide and teno-
fovir disoproxil fumarate in chronic hepatitis B patients.
Journal of Clinical and Translational Hepatology 2023;
11(3): 649–60.

10. Hong X, Cai Z, Zhou F, Jin X, Wang G, Ouyang B,
Zhang J. Improved pharmacokinetics of tenofovir ester
prodrugs strengthened the inhibition of HBV replication
and the rebalance of hepatocellular metabolism in pre-
clinical models. Frontiers in Pharmacology 2022; 13:
932934(1–17).

11. Liu Z, Jin Q, Zhang Y, Gong G, Wu G, Yao L, Wen X, Gao
Z, Huang Y, Yang D, Chen E, Mao Q, Lin S, Shang J,
Gong H, Zhong L, Yin H, Wang F, Hu P, Xiao L, Li C, Wu
Q, Sun C, Niu J, Hou J; TMF Study Group. Randomised
clinical trial: 48 weeks of treatment with tenofovir
amibufenamide versus tenofovir disoproxil fumarate for
patients with chronic hepatitis B. Alimentary Pharma -
cology & Therapeutics 2021; 54(9): 1134–49.

12. Chang ML, Liaw YF. Hepatitis B flare in hepatitis B e anti-
gen-negative patients: a complicated cascade of innate

and adaptive immune responses. International Journal of
Molecular Sciences 2022; 23(3): 1552(1–23).

13. Xing T, Xu H, Cao L, Ye M. HBeAg seroconversion in
HBeAg-positive chronic hepatitis B patients receiving
long-term nucleos(t)ide analog treatment: a systematic
review and network meta-analysis. PLoS One 2017;
12(1): e0169444(1–18).

14. Chu YJ, Jeng WJ, Pan MH, Hu HH, Luo WS, Su CY,
Chiang CT, Jen CL, Chen CJ, Yang HI. Serum soluble
programmed death-1 levels predict the spontaneous
HBeAg seroclearance in chronic hepatitis B. Journal of
Gastroenterology 2022; 57(6): 423–32.

15. Agarwal K, Brunetto M, Seto WK, Lim YS, Fung S,
Marcellin P, Ahn SH, Izumi N, Chuang WL, Bae H,
Sharma M, Janssen HLA, Pan CQ, Çelen MK, Furusyo N,
Shalimar D, Yoon KT, Trinh H, Flaherty JF, Gaggar A, Lau
AH, Cathcart AL, Lin L, Bhardwaj N, Suri V, Mani
Subramanian G, Gane EJ, Buti M, Chan HLY; GS-US-
320-0110; GS-US-320-0108 Investigators. 96 weeks
treatment of tenofovir alafenamide vs. tenofovir disoprox-
il fumarate for hepatitis B virus infection. Journal of
Hepatology 2018; 68(4): 672–81.

16. Van Bömmel F, Berg T. Risks and Benefits of discontinu-
ation of nucleos(t)ide analogue treatment: a treatment
concept for patients with HBeAg-negative chronic hepa-
titis B. Hepatology Communications 2021; 5(10):
1632–48.

17. Tovo CV, Ahlert M, Panke C, de Mattos ÂZ, de Mattos
AA. Treatment of hepatitis B virus infection in chronic
infection with HBeAg-positive adult patients (immunotol-
erant patients): a systematic review. European Journal of
Gastroenterology & Hepatology Publish Ahead of Print
2021; 33(5): 605–9.

18. Tan DJH, Ng CH, Tay PWL, Syn N, Muthiah MD, Lim
WH, Tang ASP, Lim KE, Lim GEH, Tamaki N, Kim BK,
Teng MLP, Fung J, Loomba R, Nguyen MH, Huang DQ.
Risk of hepatocellular carcinoma with tenofovir vs ente-
cavir treatment for chronic hepatitis B virus: a recon-
structed individual patient data meta-analysis. JAMA
Network Open 2022; 5(6): e2219407(1–15).

19. Jourdain G, Ngo-Giang-Huong N, Harrison L, Decker L,
Khamduang W, Tierney C, Salvadori N, Cressey TR,
Sirirungsi W, Achalapong J, Yuthavisuthi P, Kanjanavikai P,
Na Ayudhaya OP, Siriwachirachai T, Prommas S,
Sabsanong P, Limtrakul A, Varadisai S, Putiyanun C,
Suriyachai P, Liampongsabuddhi P, Sangsawang S,
Matanasarawut W, Buranabanjasatean S, Puernngoo -
luerm P, Bowonwatanuwong C, Puthanakit T, Klin -
buayaem V, Thongsawat S, Thanprasertsuk S, Siberry
GK, Watts DH, Chakhtoura N, Murphy TV, Nelson NP,
Chung RT, Pol S, Chotivanich N. Tenofovir versus placebo
to prevent perinatal transmission of hepatitis B. The New-
England Medical Review and Journal 2018; 378(10):
911–23.

20. Li LQ, Zhou J, Li YJ, Wang FD, Zhang DM, Wang ML,
Tao YC, Chen EQ. Effectiveness and safety of tenofovir
amibufenamide and its comparison with tenofovir alafe-
namide in patients with chronic hepatitis B: results from
a retrospective real-world study. Frontiers in Pharma -
cology 2023; 14: 1165990(1–12).



21. Atilla A, Ta kın MH, Kazak Z, Aydın S, Kılıç SS. GP73
level in patients with chronic hepatitis B: Relationship
with liver biopsy, levels of ALT, AST and HBV DNA. Indian
Journal of Pathology & Microbiology 2022; 65(1): 55–8.

22. Makita T, Kanzaki H, Onishi H, Ikeda A, Takaki A, Wada
N, Takeuchi Y, Yasunaka T, Ikeda F, Shiraha H, Tanaka Y,
Nishihara S, Murakawa K, Kitamura Y, Okada H, Sendo
T. Adefovir dipivoxil-induced fanconi's syndrome and
osteomalacia following multiple bone fractures in a
patient with chronic hepatitis B. Yakugaku Zasshi:
Journal of the Pharmaceutical Society of Japan 2019;
139(4): 641–5.

23. Li J, Hu C, Chen Y, Zhang R, Fu S, Zhou M, Gao Z, Fu
M, Yan T, Yang Y, Li J, Liu J, Chen T, Zhao Y, He Y. Short-
term and long-term safety and efficacy of tenofovir alafe-
namide, tenofovir disoproxil fumarate and entecavir
treatment of acute-on-chronic liver failure associated
with hepatitis B. BMC Infectious Diseases 2021; 21(1):
567(1–9).

24. Jung CY, Kim HW, Ahn SH, Kim SU, Kim BS. Higher risk
of kidney function decline with entecavir than tenofovir
alafenamide in patients with chronic hepatitis B. Liver
International: Official Journal of the International
Association for the Study of the Liver 2022; 42(5):
1017–26.

25. Yap DY, Yung S, Tang CS, Seto WK, Ma MK, Mok MM,
Kwan LP, Chan GC, Choy BY, Yuen MF, Chan TM.
Entecavir treatment in kidney transplant recipients
infected with hepatitis B. Clinical Transplantation 2014;
28(9): 1010–5.

26. Tsai MC, Chang KC, Yen YH, Wu CK, Lin MT, Hu TH.
Comparison of tenofovir and entecavir in the develop-
ment of acute kidney injury in cirrhotic chronic hepatitis
B patients with refractory ascites. European Journal of
Gastroenterology & Hepatology Publish Ahead of Print
2021; 32(2): 208–13.

27. Law ST, Li KK, Ho YY. Acquired fanconi syndrome asso-
ciated with prolonged adefovir dipivoxil therapy in a
chronic hepatitis B patient. American Journal of
Therapeutics 2013; 20(6): e713–6.5.

28. Wong GL, Wen WH, Pan CQ. Hepatitis b-management
of acute infection and active inflammation in pregnancy-
a hepatologist's perspective. Best Practice & Research.
Clinical Obstetrics & Gynaecology 2020; 68: 54–65.

29. Saxena R, Kaur J. Th1/Th2 cytokines and their geno-
types as predictors of hepatitis B virus related hepatocel-
lular carcinoma. World Journal of Hepatology 2015;
7(11): 1572–80.

30. Sominskaya I, Skrastina D, Petrovskis I, Dishlers A, Berza
I, Mihailova M, Jansons J, Akopjana I, Stahovska I,
Dreilina D, Ose V, Pumpens P. A VLP library of C-termi-
nally truncated Hepatitis B core proteins: correlation of
RNA encapsidation with a Th1/Th2 switch in the

immune responses of mice. PLoS One 2013; 8(9):
e75938(1–13).

31. El Jamaly H, Eslick GD, Weltman M. Meta-analysis: hep-
atitis B reactivation in patients receiving biological thera-
py. Alimentary Pharmacology & Therapeutics 2022;
56(7): 1104–18.

32. Talaat RM, Abdelkhalek MS, El-Maadawy EA, Abdel-
Mageed WS, El-Shenawy SZ, Osman MA. Association of
TNF-Alpha gene polymorphisms and susceptibility to
hepatitis B virus infection in egyptians. Human
Immunology 2017; 78(11–12): 739–46.

33. Shiue SJ, Cheng CL, Shiue HS, Chen CN, Cheng SW, Wu
LW, Jargalsaikhan G, Chan TS, Lin HY, Wu MS.
Arthrospira enhances seroclearance in patients with
chronic hepatitis B receiving nucleos(t)ide analogue
through modulation of TNF-a/IFN-g profile. Nutrients
2022; 14(14): 2790(1–16).

34. Park YK, Park ES, Kim DH, Ahn SH, Park SH, Lee AR,
Park S, Kang HS, Lee JH, Kim JM, Lee SK, Lim KH,
Isorce N, Tong S, Zoulim F, Kim KH. Cleaved c-FLIP
mediates the antiviral effect of TNF-a against hepatitis B
virus by dysregulating hepatocyte nuclear factors. Journal
of Hepatology 2016; 64(2): 268–77.

35. Suhail M, Abdel-Hafiz H, Ali A, Fatima K, Damanhouri
GA, Azhar E, Chaudhary AG, Qadri I. Potential mecha-
nisms of hepatitis B virus induced liver injury. World
Journal of Gastroenterology 2014; 20(35): 12462–72.

36. Bacaksız F, Gökcan H, Akdoğan M, Gökçe DT, Arı D,
Gökbulut V, Ergün Y, Öztürk Ö, Kacar S. Role of
hepatosteatosis in HBsAg seroconversion in HBeAg-neg-
ative chronic hepatitis B patients. International Journal of
Clinical Practice 2021; 75(12): e14899(1–6).

37. Perrillo R, Lin HS, Schwarz KB, Rosenthal P, Lisker-
Melman M, Chung RT, Prokunina-Olsson L, Cloherty G,
Feld J; Hepatitis B Research Network (HBRN). Changes
in serum hepatitis B surface and e antigen, interferon-
inducible protein 10, and aminotransferase levels during
combination therapy of immune-tolerant chronic hepati-
tis B. Hepatology (Baltimore, Md.) 2022; 76(3): 775–
87.

38. Chang X, Wang J, Chen Y, Long Q, Song L, Li Q, Liu H,
Shang Q, Yu Z, Jiang L, Xiao G, Li L, Chen L, Wang X,
Li Z, Chen D, Dong Z, An L, Tan L, Chen Y, Yang Y. A
novel nomogram to predict evident histological liver
injury in patients with HBeAg-positive chronic hepatitis B
virus infection. EBioMedicine 2021; 67: 103389(1–11). 

39. Li M, Zhang L, Xie S, Sun F, Zeng Z, Deng W, Jiang T,
Bi X, Lin Y, Yang L, Lu Y, Shen G, Liu R, Wu S, Chang M,
Hu L, Dong J, Yi W, Xie Y. Dynamic changes of cytokine
profiles and virological markers associated with HBsAg
loss during peginterferon alpha-2a treatment in HBe Ag-
positive chronic hepatitis B patients. Frontiers  in Im mu -
no logy 2022; 13: 892031(1–11).

J Med Biochem 2025; 44 (3) 695

     Received: December 23, 2024
     Accepted: February 26, 2025


