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Abstract: Objective: To analyze the clinical effectiveness of Entecavir (ETV) and Tenofovir Disoproxil Fumarate (TDF)
Tablets for the treatment of chronic hepatitis B (CHB). Methods: Clinical data from 100 CHB patients admitted to
our hospital from April 2022 to April 2024 were retrospectively reviewed. Of these, 45 cases in the control group re-
ceived ETV, and 55 cases in the research group received TDF tablets. Data on clinical effectiveness, safety (creatine
kinase elevation, fatty liver, and lactic acidosis), hepatic function (total bilirubin [TBIL], alanine aminotransferase
[ALT], and aspartate aminotransferase [AST]), viral markers (hepatitis B virus-deoxyribonucleic acid [HBV-DNA] and
hepatitis B surface antigen [HBsAg]), and quality of life (the MOS 36-ltem Short-Form Health Survey [SF-36], assess-
ing cognitive, physical, emotional, role, social functions) were comparatively analyzed. Results: The research group
showed an evidently higher overall effective rate and a markedly lower incidence of total adverse reactions than the
control group (all P<0.05). Additionally, statistically lower post-treatment TBIL, ALT, AST, HBV-DNA, and HBsAg levels
and higher SF-36 scores across all five dimensions were observed in the research group (all P<0.05). Moreover,
the research group showed markedly higher negative conversion rates of HBsAg after treatment compared to the
control group (P<0.05). Conclusion: TDF provides better clinical effects in the treatment of CHB than ETV and thus
it is worthy of clinical promotion.
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Introduction treatments aim to alleviate immune dysfunc-
tion, improve hepatic function, and inhibit on-
going viral replication [7]. This study seeks to
provide further insights into effective CHB

treatments.

Hepatitis B virus (HBV) is a non-cytopathic virus
that infects liver cells and triggers liver inflam-
mation [1]. The immune system may clear the
virus within 180 days after infection, allowing

full recovery. However, in some cases, the Entecavir (ETV), a guanosine nucleoside ana-

infection progresses to chronic hepatitis B
(CHB) [2, 3]. HBV is a significant cause of liver
cirrhosis and a major contributor to the inci-
dence and mortality of primary liver cancer,
with approximately 300 million people world-
wide currently affected by CHB [4]. Despite the
high efficacy of the HBV vaccine (up to 100%),
nearly 820,000 people still died from HBV in
2019 [5]. There is no specific radical cure for
CHB, which seriously impairs patients’ physical
and mental health and quality of life [6]. Current

logue, is a first-line antiviral drug for CHB treat-
ment, noted for its anti-HBV polymerase activity
[8]. It also exerts an anti-tumor effect by inhibit-
ing tumor cell proliferation and inducing apop-
tosis through down-regulating lysine-specific
demethylase 5B (KDM5B), helping prevent HBV
reactivation in tumor patients [9]. In the study
by Kao WY et al. [10], ETV has certain health
benefits for the recurrence and clinical out-
comes of HBV-related hepatocellular carcinoma
(HCC) after hepatectomy. Tenofovir Disoproxil
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Fumarate (TDF), a potent nucleoside analogue
with a high drug resistance barrier, is another
antiviral drug commonly used in CHB treatment
[11]. It has shown efficacy and safety in treating
HBV-infected patients, without causing abnor-
mal significant weight gain or increase in cho-
lesterol levels after treatment [12]. In the study
of Liang X et al. [13], TDF tablets demonstrated
long-term, persistent viral suppression in CHB
patients, with no drug resistance up to 4.5
years (240 weeks). This study attempts to com-
paratively analyze the clinical effectiveness of
ETV and TDF Tablets in the treatment of CHB,
aiming at providing more clinical references for
CHB treatment.

Information and methodology
Patient information

Inclusion criteria: Patients who met the diag-
nostic criteria for CHB [14]; Patients who
received antiviral treatment for the first time;
Patients with alanine aminotransferase (ALT)
levels exceedingly twice the upper limit of the
normal range, HBV>2x10* U/mL; Patients with
complete medical records; and Patients with
normal communication and cognitive abilities.
Exclusion criteria: Those who have allergic reac-
tions to ETV or other drugs used; Breast-feeding
or pregnant women; Other types of hepatitis
virus infection; Metabolic dysfunction compli-
cated with liver tumor; or Psychological disor-
ders or mental illnesses.

Following rigorous screening based on these
criteria, 100 CHB patients admitted to The
Affiliated Nanhua Hospital, Hengyang Medical
College, University of South China from April
2022 to April 2024 were selected. Among
these, 45 cases in the control group were tre-
ated with ETV, and 55 cases in the research
group were treated with TDF tablets. This retro-
spective research was approved by the Ethics
Committee of the Affiliated Nanhua Hospital,
Hengyang Medical College, University of South
China.

Medication regimens

The dosing for the two treatment regimens fol-
lows established protocols from prior studies
[13, 15, 16]. The control group was treated with
ETV (Amyjet Scientific Inc., E558910), adminis-
trated once daily with a dosage of 0.5 mg. The
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research group was treated with TDF (Amyjet
Scientific Inc., MBS6048503-C) tablets, 300
mg, once a day. Both groups of patients contin-
ued their medication for 24 weeks.

Patients with chronic hepatitis B choose ETV
and TDF tablets for several reasons: (1) Efficacy:
Both ETV and TDF are effective antiviral drugs
with a high resistance barrier and robust thera-
peutic outcomes; (2) Patient-Specific Conside-
rations: The selection between ETV and TDF
depends on various patient-specific factors,
including age, gender, stage of liver disease,
family history of cirrhosis or hepatocellular car-
cinoma, as well as comorbidities like diabetes
and hypertension. For instance, ETV may be
preferred for patients at risk for renal impair-
ment; (3) Cost and Availability: Treatment selec-
tion can also be influenced by local healthcare
resources and the patient’s financial situation,
allowing for a regimen tailored to each patient’s
needs; (4) Clinical Guidelines: Based on the lat-
est clinical guidelines, ETV is particularly rec-
ommended for patients predisposed to osteo-
porosis or renal impairment.

Endpoints

(1) Clinical effectiveness. Markedly effective:
significant improvement in all hepatic function
indicators; Effective: improvement in various
hepatic function indicators compared to be-
fore treatment; Ineffective: no improvement or
worsening of hepatic function indicators. The
total effective rate is the sum of markedly ef-
fective and effective rates. (2) Safety. Adverse
reactions, such as creatine kinase elevation,
fatty liver, and lactic acidosis, were recorded,
and the incidence rate of each adverse event
was calculated. (3) Hepatic function. Levels of
total bilirubin (TBIL), ALT, and aspartate amino-
transferase (AST) were evaluated with an au-
tomatic biochemical analyzer to assess liver
function. (4) Viral markers. An automatic immu-
noluminescence analyzer was utilized to mea-
sure serum hepatitis B surface antigen (HBsAg)
levels. HBsAg quantitation >250 U/mL were re-
assessed after a 1:500 dilution. Serum hepati-
tis B virus-deoxyribonucleic acid (HBV-DNA) lev-
els were quantified using fluorescence PCR
detection kit, with a sensitivity limit of 50 U/mL.
The negative conversion rate of HBV-DNA is
proportion of patients achieving HBV-DNA neg-
ativity. The negative conversion rate of HBsAg
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Table 1. Comparison of baseline characteristics between the two groups

Indicators Control group (n=45) Research group (n=55) X2/t P

Sex (male/female) 23/22 32/23 0.500 0.480
Age (years old) 50.84+7.58 49.29+7.88 0.995 0.322
Disease course (years) 7.73+£2.93 7.89+3.14 0.261 0.795
Smoking history (with/without) 25/20 21/34 3.008 0.083
Alcoholism history (with/without) 17/28 25/30 0.599 0.439

Table 2. Comparison of clinical effectiveness between the two groups

Indicators Control group (n=45) Research group (n=55) Ve P
Markedly effective 15 (33.33) 24 (43.64)

Effective 20 (44.44) 29 (52.73)

Ineffective 10 (22.22) 2 (3.64)

Overall effective rate 35 (77.78) 53 (96.36) 8.096 0.004

Table 3. Comparison of safety between the two groups

Indicators Control group (n=45) Research group (n=55) X2 P
Creatine kinase elevation 5(11.11) 1(1.82)

Fatty liver 3(6.67) 1(1.82)

Lactic acidosis 2 (4.44) 1(1.82)

Total 10 (22.22) 3 (5.45) 6.153 0.013
is the percentage of HBsAg negative cases to Results

the total number of cases. (5) Quality of life.
Quality of life assessment was made using the
MOS 36-ltem Short-From Health Survey (SF-
36) [17] from five domains (cognitive, physical,
emotional, role, and social functions). Each
domain range from O to 100, with higher scores
indicating better quality of life.

Statistical methods

Statistical software SPSS 19.0 was used for
data analysis. Measurement data were statisti-
cally described as Mean + SEM, and indepen-
dent samples t-tests were used for compari-
sons between groups, while paired t-tests were
applied for within-group comparisons before
and after treatment. Count data were expressed
by rates (%), and comparisons between the two
groups were made by the x? test. A significance
level of 5% (P<0.05) was adopted.

The sample size for the control and research
group was estimated using the sample size cal-
culation method for binomial proportions. The
sample size for both groups met the minimum
sample size requirement of 32 cases.
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Comparison of baseline characteristics be-
tween the two groups

No significant differences were observed bet-
ween the research and control groups in base-
line characteristics, including sex, age, disease
course, and smoking or alcohol use history (all
P>0.05) (Table 1).

Comparison of clinical effectiveness between
the two groups

The two groups were statistically different in
clinical effectiveness, with an overall effective
rate of 77.78% in the control group and 96.36%
in the research group (P<0.05) (Table 2).

Comparison of safety between the two groups

Complication rates, including creatine kinase
elevation, fatty liver, and lactic acidosis, were
compared between the two groups. The results
showed that the total incidence of complica-
tions in the control group was 22.22%, which
was significantly higher than 5.45% in the
research group (P<0.05) (Table 3).

Am J Transl Res 2024;16(12):7591-7599



Treatment of chronic hepatitis B

A . B .
100 °, . a 200- . .
¢ s c,d [
~ : 150
3 4 treat Q treat
E 50 Control group E Control group
= Research group ::1 100+ Research group
--]
o
25+ 50
0+ 0
T ) T )
Before After Before After
time time
C .
200 . - a
N . .
3 . Figure 1. Hepatic function markers in the two groups
150 of patients before and after treatment. A. Pre- and
g treat post-treatment TBIL in the two groups. B. Pre- and
= 1004 gc"mm‘ group post-treatment ALT in the two groups. C. Pre- and
2 Research group post-treatment AST in the two groups. Note: *P<0.05
and °P<0.001 vs. before treatment; ‘P<0.001 vs.
504 Control. TBIL, total bilirubin; ALT, alanine aminotrans-
ferase; AST, aspartate aminotransferase.
0

1 )
Before After
time

Table 4. Comparison of hepatic function between the two groups

Indicators Control group (n=45) Research group (n=55) t P
TBIL (mmol/L) Before 61.84+15.67 60.87+£19.60 0.269 0.789
After 55.24+13.02° 42.64+14.36° 4.551 <0.001
ALT (U/L) Before 155.514+21.59 150.65+20.19 1.161 0.249
After 139.22+9.30¢ 125.96+12.12° 6.028 <0.001
AST (U/L) Before 148.87+£23.42 150.15+£26.82 0.251 0.802
After 137.24+19.83° 122.22+15.25°¢ 4.281 <0.001

Note: 2P<0.05 and °P<0.001 vs. before treatment. TBIL, total bilirubin; ALT, alanine aminotransferase; AST, aspartate amino-
transferase.

Comparison of hepatic function between the U/L in the research group. Regarding AST lev-
two groups els, pre-treatment values were (148.87+23.42)
U/L in the control group and (150.15+26.82)
U/L in the research group prior to treatment.
After treatment, these values decreased to
(137.24+19.83) U/L in the control group and
(122.22415.25) U/L in the research group. No

Baseline TBIL levels were comparable between
the control and research groups, with values
of (61.84+15.67) mmol/L and (60.87+19.60)
mmol/L, respectively. After treatment, TBIL lev-
els decreased to (55.24+13.02) mmol/L in the

control group and (42.64+14.36) mmol/L in the significant differences were noted between the
research group. For ALT levels, the control two groups in baseline hepatic function index-
group and the research group showed pre- es (TBIL, ALT, and AST) (all P>0.05). All these
treatment levels of (155.51+21.59) U/L and indexes showed an evident decline in both
(150.65+20.19) U/L, respectively; after treat- groups after treatment (all P<0.05), with even
ment, the ALT level reduced to (139.22+9.30) lower levels in the research group (all P<0.05),
U/L in the control group and to (125.96+12.12) as shown in Figure 1 and Table 4.
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Figure 2. Viral markers in the two groups of patients before and after treatment. A. Pre- and post-treatment HBV-DNA
in the two groups. B. Pre- and post-treatment HBsAg in the two groups. Note: ?P<0.05 and °P<0.001 vs. before treat-
ment; ‘P<0.001 vs. Control. HBV-DNA, hepatitis B virus-deoxyribonucleic acid; HBsAg, hepatitis B surface antigen.

Table 5. Comparison of viral markers between the two groups

Indicators Control group (n=45) Research group (n=55) X3/t P
HBV-DNA (logU/mL) Before 7.50+1.86 6.84+2.02 1.684 0.095
After 4.26+1.23° 3.45+0.62°¢ 4.269 <0.001
HBsAg (logu/mL) Before 3.65+1.30 3.72+0.89 0.318 0.751
After 3.12+0.822 2.46+0.68° 4,401 <0.001
HBV-DNA negative conversion rate 1(2.22) 5 (9.09) 2.070 0.150
HBsAg negative conversion rate 0 (0.00) 6 (10.91) 5.222 0.022

Note: 2P<0.05 and °P<0.001 vs. before treatment. HBV-DNA, hepatitis B virus-deoxyribonucleic acid; HBsAg, hepatitis B sur-
face antigen.

Comparison of viral markers between the two group (all P<0.05), as shown in Figure 2 and
groups Table 5.

HBV-DNA and HBsAg levels were measured for Comparison of quality of life between the two
both groups. Before treatment, the HBV-DNA groups

level was (7.50+1.86) logU/mL in the control

group and (6.84+2.02) logU/mL in the research Prior to treatment, cognitive function scores
group, which decreased to (4.26+1.23) logU/ were (71.24+6.03) points in the control group
mL and (3.45+0.62) logU/mL after treatment, and (70.96+6.99) points in the research gr-
respectively. For HBsAg, pre-treatment level oup, increasing after treatment to (79.58+6.6)
was (3.65+1.30) logU/mL in the control group points and (85.49+8.32) points, respectively.
and (3.72+0.89) logU/mL in the research group, In terms of physical function, scores were
with post-treatment levels reducing to (3.12+ (71.93%4.91) points in the control group and
0.82) logU/mL in the control group and (70.58+6.11) points in the research group
(2.46+0.68) logU/mL in the research group. before treatment, which increased to (82.51+
The two groups had similar HBV-DNA and 4.07) points and (84.78+6.41) points after
HBsAg levels before treatment (all P>0.05). treatment, respectively. Regarding emotional
Both markers showed significant reductions function, the control group scored (71.0+6.34)
after treatment (all P<0.05), with lower levels in points and the research group scored (73.18+
the research group versus the control group (all 6.25) points before treatment, which increas-
P<0.05). Additionally, we calculated the nega- ed to (80.22+5.40) points and (84.49+5.67)
tive conversion rates of HBV-DNA and HBsAg points after treatment, respectively. As for role
in both groups. The research group showed function, the scores of the control and resear-
markedly higher negative conversion rates of ch groups before treatment were (67.42+6.53)
HBsAg after treatment compared to the control points and (69.27+7.98) points, respectively;
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after treatment, the role function score incre-
ased to (76.89+5.08) points in the control
group and (84.18+6.26) points in the research
group. For social function, the pre-treatment
scores were (70.04+6.09) points in the control
group and (69.84+6.12) points in the research
group, which increased to (76.64+6.97) po-
ints and (81.56+6.45) points after treatment,
respectively. The SF-36 assessment revealed
no significant differences in cognitive, physi-
cal, emotional, role, and social function scores
between the groups before treatment (all
P>0.05). However, a significant increase in all
SF-36 domain scores was observed in both

7596

c,d
C *
treat
Control group
Research group

Control group
Research group

c,d
c .
s,
treat
Control group
Research group
0-

Physical function (score)

Role function (score)

1004

c,d
C s,
-
- -~
754
treat
50 Control group
Research group
25+
0-

)
After

Bel!ore

time

1004

c,d
C 2
o .
754 H
treat
50 Control group
Research group

254

0

)
After

1
Before
time

Figure 3. Quality of life in the two groups of patients
before and after treatment. A. Pre- and post-treat-
ment cognitive function scores in the two groups. B.
Pre- and post-treatment physical function scores in
the two groups. C. Pre- and post-treatment emotional
function scores in the two groups. D. Pre- and post-
treatment role function scores in the two groups. E.
Pre- and post-treatment social function scores in the
two groups. Note: °P<0.001 vs. before treatment;
9P<0.001 vs. Control.

groups after treatment (all P<0.05), with par-
ticularly higher scores in the research group
compared to those in the control group (all
P<0.05), as shown in Figure 3.

Discussion

Chronic hepatitis B (CHB) is a prevalent and
highly contagious disease, with an increased
incidence among older individuals and those
with low socio-economic status [18]. The treat-
ment for CHB remains challenging due to the
absence of a radical cure, and current clini-
cal guidelines may not apply universally [19].

Am J Transl Res 2024;16(12):7591-7599
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Hence, ongoing research is essential to opti-
mize CHB management.

In this study, we observed significantly higher
clinical effectiveness in the research group,
with an overall effective rate of 96.36%, com-
pared to 77.78% in the control group. This sug-
gests that for CHB patients, TDF tablets provide
a higher efficacy compared to ETV. The thera-
peutic mechanism of TDF involves its conver-
sion into tenofovir diphosphate, which com-
bines with deoxynucleoside substrates to inhib-
it viral polymerase activity, effectively down-
regulating HBV-DNA levels and blocking HBV
replication [20-22]. In the study by Liu R et al.
[23], TDF also demonstrated a comparable
cure rate and cost-benefit ratio to tenofovir
alafenamide.

In terms of safety, the incidence of complica-
tions such as creatine kinase elevation, fatty
liver, and lactic acidosis in the research group
(5.45%) was notably reduced compared to the
control group (22.22%), indicating that TDF tab-
lets can better reduce the risk of complications
in CHB patients. While increasing the dosage of
ETV or TDF may enhance efficacy to some
extent, it could also increase the risk of side
effects. Consistent with our findings, Murray KF
et al. [24] reported that TDF is well tolerated
in adolescent CHB patients, with a lower inci-
dence of grade 3/4 adverse events compared
to placebo.

Hepatic function indicators (TBIL, ALT, and AST)
showed significant improvement in the research
group post-treatment, with levels reduced both
compared to pre-treatment values and to those
in the control group. This indicates that TDF
tablets can significantly enhance hepatic func-
tion and reduce liver damage in CHB patients.
Supporting our findings, Wang XH et al. [25]
demonstrated that TDF offered superior protec-
tion of hepatic function and improved overall
survival rates in HBV-related HCC patients fol-
lowing radical resection compared to ETV.
Analysis of HBV-DNA and HBsAg levels before
and after treatment further confirmed the
advantages of TDF, with significantly lower lev-
els and a higher post-treatment HBsAg conver-
sion rate in the research group compared to the
control group. This highlights the role of TDF in
viral suppression and elimination. Feng Y et al.
[26] also reported the clinical effectiveness
and safety of TDF for pregnant women with
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HBV infection, reducing ALT abnormalities and
achieving a rapid decline in HBeAg and HBsAg
levels, corroborating the results of this study.
Similarly, Ma X et al. [27] reported that the
inhibitory effect of TDF on virological response
in CHB patients was significantly better than
that of ETV, which is in line with our research
findings. Finally, the SF-36 scores in cognitive,
physical, emotional, role, and social functions
improved significantly in the research group,
suggesting that TDF treatment greatly en-
hanced the quality of life for CHB patients. This
study has demonstrated that, TDF offers great-
er clinical advantages over ETV in the manage-
ment of CHB patients. These advantages are
evident across various dimensions, including
efficacy, safety, enhancement of hepatic func-
tion, suppression of viral markers, and improve-
ment in quality of life. Our findings provide a
more informed choice and robust clinical evi-
dence for the treatment of CHB patients.

Nevertheless, this study has some limitations.
Conducting a prospective analysis could help
mitigate information collection bias. Addi-
tionally, a multicenter study design could fur-
ther enhance the accuracy and generalizability
of our results. Finally, further research into the
underlying mechanisms associated with ETV
and TDF use in CHB treatment would deepen
our understanding of their therapeutic mecha-
nisms. Addressing these limitations will be the
focus of future research efforts.

Conclusively, TDF tablets demonstrate superior
clinical advantages over ETV for CHB treat-
ment, including improved clinical effectiveness,
reduce complications, enhanced hepatic func-
tion, effective viral suppression, and signifi-
cantly improved quality of life, making them
worthy of clinical promotion.
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