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Abstract: Objective: Tenofovir disoproxil fumarate (TDF) and entecavir (ETV) have been accepted as the standard
treatment drugs for hepatitis B virus (HBV) reactivation. We aim to compare the efficacy and safety of TDF and ETV
initial treatment of chronic hepatitis B (CHB) patients. Methods: We retrospectively analyzed the efficacy and safety
of TDF treatment on 33 CHB patients and of ETV treatment on 65 CHB patients by comparing the HBV DNA levels,
HBV DNA undetectable rate, HBV DNA negative conversion multi-factor analysis, alanine amino transferase (ALT)
normalization rate, and the adverse event incidence at weeks 4, 12, 24, 36, 48, 72 before and after treatment in
each group. Results: The HBV DNA levels in the ETV group were significantly lower than that in the TDF group at
week 4 (95.05 + 39.49 versus 103.3 + 80.25 U/L, P = 0.005). The differences in HBV DNA levels at the other times
between these two treatment groups were not statistically significant. No significant differences were observed with
HBV DNA undetectable rate and ALT normalization rate between the two groups (P = 0.114, 0.656, respectively).
HBV DNA negativity multi-factor analysis showed that the differences in TDF and ETV treatment were not statistically
significant (P = 0.116). Therefore, the proportion of Creatine Kinase (CK) levels that were 2 times over the upper
limit of normal (2ULN) showed no significant differences in any time points between the two groups (P > 0.05). Con-
clusion: TDF and ETV treatment both exhibited rapid inhibiting effects on HBV DNA replication in the early phase of
naive CHB patients in Mainland China.
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Introduction

Chronic Hepatitis B (CHB) patients infected by
Hepatitis B virus (HBV) resulted in a public
health problem worldwide and the mortality
rate of HBV infection is about 1 million world-
wide [1]. It had been proven that more viral load
of HBV DNA increases the risk of hepatitis B
related liver cirrhosis and liver cancer [2]. At
present, the primary focus of treatment for CHB
is maximizing the inhibition of HBV replication
[3]. Tenofovir disoproxil fumarate (TDF) and
entecavir (ETV) have recently been proposed
as first-line potent antiviral drugs for the treat-
ment of CHB by the American Association for
the Study of Liver Diseases (AASLD) and

European Association for the Study of the Liver
(EASL) [3]. The clinical comparison research
between TDF and ETV treatment has been per-
formed in the United States and European
countries on TDF over the years [4-6]. However,
the treatment effect comparison between
these two drugs in Chinese HBV patients has
not been characterized.

TDF has not been public used in Mainland
China yet while some patients in our hospital
has purchased from Hong Kong and used them
in other ways. To investigate the effects of TDF
initial treatment of CHB patients in China, our
team has retrospectively analyzed and com-
pared the effects of TDF and ETV treatment in
naive CHB patients in this study.
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Comparison of TDF and ETV

Table 1. The Demographics of TDF and ETV treated CHB patients

TDF group ETV group Statistics P
(n=233) (n=65)
Age (years) 35 (26-61) 39 (20-67) t=1.849 0.067
Sex (male, %) 69.7 (23/33) 81.5 (53/65) Xx2=1763 0.184
BMI 22.63+2.73 22.85 + 2.86 t=0.355 0.723
Follow-up time (months) 13.4 (6.2-28.0) 16 (6.0-27.0) t=0.656 0.513
The proportion of Alcohol history (%) 18.2 (6/33) 24.6 (16/65) x°=0.520 0.471
The proportion of Smoking history (%) 42.4 (14/33) 35.4 (23/65) x?=0.462 0.497
Family history of Hepatitis B (%) 33.3(11/33) 30.8 (20/65) Xx?=0.067 0.796
ALT baseline (U/L) 194.1 + 1285 157.6 + 216.8 t= 1.043 0.300
HBV DNA baseline (Log10 IU/ml) 6.50 + 0.69 6.15 + 1.36 t=1.701 0.092
Rate of Hepatitis B E antigen positive (%) 60.6 (20/33) 55.4 (36/65) x?=0.244 0.622

Materials and methods
Patient selection

All the patients were selected in our follow-up
study group from the Third Affiliated Hospital,
Sun Yat-sen Universty.

Follow-up time

From June, 2012 to June, 2014, 98 nucleotide
analogs (NAs) treatment patients participated
in this follow-up research study, including 33 in
the TDF initial treatment group and 65 in the
ETV initial treatment group. All the patients
were followed up once at least every 3 months
in order to collect the serum for relative testing.
All the patients corresponded to the guideline
of prevention and treatment for chronic hepati-
tis B, which was implemented by the Chinese
Society of Hepatology and the Chinese Society
of Infectious Diseases, which are branches of
Chinese Medical Association 7. The demo-
graphics of the patients are shown in Table 1.

Patients inclusion and exclusion criteria

Inclusion Criteria: Patients must be (1) diag-
nosed with CHB and never have taken any
nucleoside or NAs before this study, and they
(2) must correspond to the antiviral indication
in the guideline of prevention and treatment for
chronic hepatitis B drawn up by the Chinese
Society of Hepatology and the Chinese Society
of Infectious Diseases, Chinese Medical Asso-
ciation.

Exclusion Criteria: Patients were excluded from
this study if they were (1) co-infected with other
hepatitis virus or suffered from co-morbidities
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with alcoholic, drug-induced, or autoimmune
liver diseases. In addition, they were excluded if
they were (2) pregnant or lactating women. In
the present work, we retrospectively analyzed
321 TDF and ETV initial treatment patients
from the Third Affiliated Hospital, Sun Yat-sen
Universty. Among them, 98 initial treatment
patients were selected since their medical
records were complete and met the inclusion
and exclusion criteria and follow-up time
requirements.

Therapeutic method

All the patients purchased and used TDF
(Viread, GSK Co.) by their self. The patients in
the TDF monotherapy group took TDF 300 mg/
day while the patients in the ETV treatment
group took ETV 0.5 mg/day (Baraclude, Squibb
Co.). They participated in our follow-up study
group under their own consent.

Detection methods

Liver and kidney functions were tested using
Hitachi 7180 (Hitachi, Ltd., Tokyo, Japan) and
Olympus 64 (Olympus Co., Tokyo, Japan).
Normal range of ALT is 5-35 U/L. Serum HBV
DNA (measured by Daan Gene Co., Guangzhou,
China) lower detection limit is 2log10 IU/mL.

Observing Index: The biochemical index and
virology indicators of the patients in each group
were measured before and after treatment at
weeks 4, 12, 24, 36, 48, 72.

Regulation and ethics statement

All of the patients’ information (including the
research and informed consent forms) corre-
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Figure 1. Comparisons of HBV DNA levels between TDF and ETV group.
*HBV DNA level in ETV significantly lower than that in TDF at week 4. (t =

2.913, P = 0.005).
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test and other data were
compared using Student’s
Test. P < 0.05 means statisti-
cally significant difference.
HBV DNA cumulative unde-
tectable rate map was ana-
lyzed via survival Kaplan-
Meimer analysis.

Results
Overall result

Inthe TDF and ETV group, the
median ages of the patients
were 35 (26-61) and 39 (20-
67), respectively. The median
follow-up times were 13.4
(6.2-28.0) months and 16.0
(6.0-27.0) months, respec-
tively, and the rate of Hepatitis
B E antigen positive HBeAg
(+) patients were 60.6%
(20/33) and 55.4% (36/65),
respectively. HBV DNA base-
lines were 6.50 + 0.69 (Log10
IU/ml) for the TDF group and
6.15 + 1.36 (Log10 IU/ml) for
the ETV group. The HBeAg
seroconversion rates at the
end of follow-up were 6.1%
(2/33) and 9.1% (5/65),
respectively. The rates of viro-
logic breakthrough in both
groups were 0. Differences
between the two groups in all
the parameters above as well
as ALT baselines, family his-
tory of hepatitis B, alcohol
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Figure 2. Comparisons of HBV DNA undetectable rates between TDF and

ETV group.

sponded to the requirements of the ethics com-
mittee in the Third Affiliated Hospital, Sun Yat-
sen Universty. All the patients signed the
written informed consent form.

Statistical methods

Clinical data analysis was performed using
SPSS13.0. Count data was compared using x?
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72
Duration from antivirus therapy (weeks)

history, and smoking history
were not statistically signifi-
cant (Table 1).

The decrease pattern of HBV
DNA levels along with the
antiviral time (Figure 1).

The HBV DNA levels of the patients in both
groups were decreased after treatment. The
HBV DNA levels showed a statistically signifi-
cant difference between the two groups at
week 4 of treatment (t = 2.913, P = 0.005),
while having no significant differences at weeks
12, 24, 36, 48. 72 (t = 1.759, 1.400, 0.438,
0.820, 0.772; P = 0.086, 0.166, 0.780, 0.414,
0.443, 0.423, respectively). However, pairwise
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Figure 3. Comparisons of ALT levels between TDF and ETV group.*ALT level
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comparison between week 24
and weeks 36, 48 and 72
showed no statistically signifi-
cant differences (P > 0.05). In
the ETV group, the difference
between week O and week 4
was statistically significant
(6.15 + 1.36 V.S. 3.47 + 1.06
log10 IU/ml, t = 12.548, P <
0.001), and the differences
between week O and weeks
12, 24, 36, 48, 72 were all
statistically significant (P <
0.001) as was the difference
between week 4 and week 12
(3.47 + 1.06 V.S. 2.39 £ 0.71
logl10 IU/ml, t = 6.795, P <
0.001). Pairwise comparison
between week 12 and weeks
24, 36, 48 and 72 showed no
statistically significant differ-
ences (P > 0.05).

in ETV significantly lower than in TDF at week 12. (t = 2.545, P = 0.014).
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Figure 4. Comparisons of ALT normalization rates between TDF and ETV

groups.

comparison in each group showed that in the
TDF group the difference between week O and
week 4 was statistically significant (6.50 + 0.69
versus 4.26 + 1.37 log10 IU/ml, t = 8.451, P <
0.001). Furthermore, the differences between
week O and weeks 12, 36, 48, 72 were all sta-
tistically significant (P < 0.001) as were the dif-
ferences from week 4 to week 12 and from
week 12 to week 24 (3.52 + 1.40 V.S. 2.86 +
1.44 10g10 IU/ml, t = 4.057, P < 0.001; 2.86 +
1.44V.S.2.11 +0.8110g10 IU/ml; t = 2.615, P
= 0.012, respectively). Performing pairwise
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HBV DNA undetectable rates

(Figure 2)
== TOF  The HBV DNA undetectable
-+ ETV rates increased in every

observed time point with the
extension of antiviral drugs
treatment in both TDF and
ETV group. Kaplan-Meier sur-
vival analysis was performed
to compare the HBV DNA
undetectable rates in the two
groups, and the results sh-
owed no statistically signifi-
cant difference (Log Rank x? =
2.501, P = 0.114). Pairwise
comparison in the TDF group
showed that the difference
between week 4 and week 12
was not statistically significant
(x2 = 1.728, P = 0.289). In contrast, the differ-
ences between week 4 and week 24 as well as
week 12 and week 24 were statistically signifi-
cant (x2 = 11.000, P = 0.001; x?> = 6.346, P =
0.012, respectively). Pairwise comparison
between week 24 and weeks 36, 48 and 72
revealed no statistically significant differences
(P > 0.05). Pairwise comparison in ETV group
showed that the difference between week 4
and week 12 was statistically significant (x? =
69.617, P < 0.001). Comparing week 12 to
weeks 24, 36, 48 and 72 revealed no statisti-
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Table 2. Multi-factor analysis of HBV DNA nega-
tive conversion (all factors)

Score df Sig.
Age 6.624 1 0.010
Sex 0.280 1 0.597
BMI 1.372 1 0.242
Smoking history 3.100 1 0.078
Family history of hepatitis B 6.429 1 0.011
Alcohol history 9.645 1 0.002
Antivirus (TDF or ETV) 2469 1 0.116
HBV DNA baseline (Log10 IlU/ml) 5.019 1 0.025
ALT baseline (U/L) 4999 1 0.025

Hepatitis B E antigen positive 0.414 1 0.520

a. Residual Chi Square = 32.470 with 10 df, P <
0.001.

cally significant differences (P > 0.05). In addi-
tion, the median time of the negative conver-
sion of HBV DNA (under the lower detection
limit of HBV DNA levels) was calculated via sur-
vival analysis. The results showed that the
medium time were 15.57 (3.71-56.57) weeks
and 13.29 (4.00-67.00) weeks in TDF and ETV
groups, respectively.

The decrease pattern of ALT levels along with
the antiviral time

The ALT levels progressively decreased with the
extension of antiviral drugs treatment in both
groups. The difference in the ALT levels between
the two groups at week 12 was statistically sig-
nificant (TDF: 60.18 + 44.57 U/L V.S. ETV:
38.26 £ 30.11 U/L, t=2.545, P =0.014), while
the differences at other time points were not (P
> 0.05). Pairwise comparison in TDF group
showed that the difference between week O
and week 4 was statistically significant (194.12
+ 128.53 U/L V.S. 103.33 £+ 80.25 U/L, t =
3.442, P =0.001). Comparing week O to weeks
12, 36, 48, 60 and 72 showed statistical sig-
nificance (P < 0.001). In addition, the differ-
ence between week 4 and week 12 as well as
week 12 and week 24 showed statistical sig-
nificance (103.33 + 80.25 U/L V.S. 60.18 +
44,57 U/L,t=2.700, P=0.009; 60.18 + 44.57
U/L V.S. 32.52 + 11.66 U/L, t = 3.450, P =
0.001, respectively). Pairwise comparison
between week 24 and weeks 36, 48, 60 and
72 showed no statistical significance (P > 0.05).

Similarly, pairwise comparison before and after
treatment in ETV group showed that the differ-
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ence between week O and week 4 was statisti-
cally significant (157.63 £ 216.8 V.S. 95.04 +
39.49 U/L, t = 2.289, P = 0.025). Comparing
week O to weeks 12, 24, 36, 48, 60 and 72
showed statistical significance as well (P <
0.001). The difference between week 4 and
week 12 as well as week 12 to week 24 showed
statistical significance (95.04 + 39.49 V.S.
38.26 £+ 30.11 U/L,t=9.217, P < 0.001; 38.26
+30.11V.S.28.25 + 17.37 U/L,t=2.324,P =
0.022, respectively). Pairwise comparison bet-
ween week 24 and weeks 36, 48, 60 and 72
showed no statistical significance (P > 0.05).

ALT normalization rates

The ALT normalization rates have gradually
increased with the antiviral drugs treatment
(Figure 3). The Kaplan-Meier survival analysis
(Figure 4) was performed to compare the ALT
normalization rates in the two groups, and the
results showed no statistically significant differ-
ence (Log Rank x2=0.200, P = 0.656). Pairwise
comparison in the TDF group showed that the
difference between week 4 and week 12 was
statistically significant (12.1% V.S. 36.4%, x> =
5.280, P = 0.022). However, the difference
between week 12 and week 24 was not signifi-
cant (36.4% V.S. 57.6%, x> = 2.981, P = 0.084).
Pairwise comparison at other time points all
showed no statistical significance (P > 0.05).
Pairwise comparison in ETV group showed that
the differences between week 4 and week 12
as well as week 12 and week 24 were statisti-
cally significant (10.8% V.S. 55.4%, x2 = 29.225,
P < 0.001 and 55.4% V.S. 76.9%, x? = 6.734, P
= 0.009, respectively). Pairwise comparison at
other time points showed no statistic signifi-
cance (P > 0.05).

Multi-factor analysis of HBV DNA negative
conversion rate

The results of multi-factor survival analysis
(Cox regression analysis-Stepwise regression
method) of HBV DNA negative conversion in all
the patients are showed in Tables 2, 3. As
shown in the tables, comparing the influence
factors of HBV DNA negative conversion in TDF
and ETV groups showed a statistically signifi-
cant difference (x? = 2.469, P = 0.016). The
HBV DNA negative conversion was positively
influenced by age (P = 0.010) and negatively
correlated with alcohol history (P = 0.002).
Other indicators such as sex, smoking history,
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Table 3. Multi-factor analysis of HBV DNA negative conversion (age, alcohol history)

B SE

df  Sig.  Exp(B)  95.0% Cl for Exp (B)

Step 1 Alcohol history -0.809 0.266  9.265
Step 2 Age 0.025 0.010 6.579
Alcohol history -0.813 0.267  9.277

Lower Upper
1 0.002 0.445 0.264 0.750
1 0.010 1.025 1.006 1.045
1 0.002 0.443 0.263 0.748

family history of hepatitis B, HBV DNA baseline,
ALT baseline, and HBeAg condition all showed
no statistically significant correlation to the
HBV DNA negative conversion (P > 0.05).

Adverse event incidence

The patients in the two groups showed good tol-
erance to drugs and no severe illnesses or
deaths using the antiviral drugs treatment dur-
ing the follow-up study. CK levels 2 times over
the upper limit of normal (2ULN) occurred in
only one case in the TDF group. The maximum
value was 308 U/L, which occurred at week 36
and returned to normal at week 48. CK eleva-
tion exceeding 2ULN did not occur in any other
patients. In the ETV group, the 2.3% of the
patients had CK elevation over 2ULN. The aver-
age at weeks 0, 4, 12, 24, 36, 48, 60 and 72
were 3.1% (2/65), 1.5% (1/65), 1.5% (1/65),
1.5% (1/65), 3.4% (2/59), 1.7% (1/58) and
4.2% (2/48), respectively. The differences
between all time points showed no statistical
significance (x° = 1.827, P = 0.969). The high-
est CK elevation occurred at week 12 with a
maximum value of 474 U/L. The CK elevation
returned to normal levels in every patient after
2-4 weeks. No CK related adverse event includ-
ing myolysis, lactic acidosis, etc. occurred, and
no serum creatinine (Cr) elevation over ULN
was detected in any patients in both groups.

Discussion

Currently, TDF and ETV are ranked as the pri-
mary anti-HBV NAs in many countries and areas
in the world, including Hong Kong, China. The
clinical research of TDF and ETV has been per-
formed abroad on TDF over the years [4-6].
Results from this past research have indicated
not only the positive treatment effects of NAs
but also the potent inhibitory effects on HBV
DNA replication and the capacity to ameliorate
liver fibrosis and cirrhosis. However, the
research endeavors indicated above were
mainly focused on the HBV infection in the USA
and Europe; no related clinical studies have yet
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been performed in China. Currently, the treat-
ment of most of the CHB patients was changed
from TDF to TDF monotherapy or a combination
treatment. There are very few naive CHB
patients treated with TDF. Furthermore, no
comparison between TDF and ETV monothera-
py has been performed in China. In our present
work, we retrospectively analyzed the clinical
features of 33 CHB patients initially treated
with TDF and 65 patients initially treated with
ETV. The results suggested that both options
showed potent and rapid inhibitory effects of
HBV DNA replication on the patients.

As shown in this study, TDF and ETV both exhib-
ited potent antiviral effects on the patients.
The difference of HBV DNA levels between the
two groups showed no statistical significance
through week 12 even though the levels were
much lower in ETV group compared to the TDF
group at week 4. The HBV DNA levels in these
two treatment schemes showed a two-phase
decline pattern, a rapid decrease before week
12 but slowing after week 24. The HBV DNA lev-
els in most patients have decreased to 2 log10
IU/mL (lower detection limit) until 24 weeks.
Thus, the TDF and ETV treatment both showed
potent antiviral effects and consistently inhib-
ited virus to below the lower detection limit. The
Marcellin P group have reported that the HBV
DNA levels after treatment with TDF for 48
weeks in the HBeAg (+) naive CHB patients was
2.46 10g10 IU/ml and in the HBeAg (-) patients
was 2.31 log10 IU/ml (the detection limit was
2.6 10g10 IU/ml) [8]. However, the TDF achieved
similar affects after treatment for only 24
weeks in our study.

The HBV DNA undetectable rate is another
important indicator commonly used to reflect
the ability of inhibiting a virus. The results in
this study showed that the HBV DNA undetect-
able rates were increased with prolonged anti-
viral drug treatment in both group. However,
there was no significant difference in terms of
the HBV DNA undetectable rates between the
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TDF and ETV treatment groups. The results
were similar to a previous study [9], which
showed similar inhibition rates of HBV DNA with
TDF and ETV initial treatment for 48 weeks. Our
results also showed an increase of HBV DNA
inhibition rates at week 24 compared to other
time points in each group, bur no significant dif-
ferences were found after 24 weeks. These
results suggest that TDF and ETV treatment
both had potent inhibition ability of HBV DNA at
an early phase. In addition, the multi-factor
analysis of HBV DNA negative conversion also
showed no significant difference of inhibition
ability of HBV DNA between TDF and ETV
treatment.

The high ALT normalization rate was observed
in CHB patients treated with TDF and EVT and
the ALT normalization rate of both treatment
groups increased with time. The difference of
ALT normalization rate between the two groups
was not statistically significant. The ALT normal-
ization rate in the TDF group progressively
increased from week 4 and had no significant
difference after week 24 while in the ETV group
it progressively increased until week 36 and
had no significant difference after week 36.
Thus, in the TDF group, the ALT normalization
rate peaked at week 24 and peaked at week 36
in the ETV group. The Lampertico P group has
reported that the ALT normalization rate peaked
at week 24-36 in TDF initial treatment patients,
which was similar to the peak time of ALT nor-
malization rate of the TDF group in our study
but slightly earlier than the peak time of ALT
normalization rate of the ETV group [10].

The TDF and ETV group both showed good tol-
erance and safety with low incidence of adverse
events during treatment. The patients with CK
elevation mostly showed mild or moderate
increase over normal levels and had no signifi-
cant difference compared to the baseline of CK
elevation. The CK never happened to exceed
ULN of the patients in our study, which is similar
to a previous study by Heathcote EJ [11]. In
addition, TDF maintained a favorable safety for
up to 3 years’ treatment.

In conclusion, our study showed that TDF and
ETV treatment both exhibited rapid inhibiting
effects on HBV DNA replication in the early
phase of naive CHB patients in Mainland China.
With high ALT normalization rate, the treat-
ments could prove to be suitable antiviral treat-
ment schemes.
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