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Evaluation of the Effectiveness of Tenofovir in Chronic 
Hepatitis B Patients

 A B S T R A C T  
Objectives: HBV infection is a global public health problem. Tenofovir disoproxil 
fumarate and tenofovir alafenamide are nucleotide reverse transcriptase inhibitors 
and used for the treatment of chronic Hepatitis B infection. The aim of this study 
was to evaluate treatment response and efficacy of Tenofovir disoproxil fumarate. 
Materials and Methods: The study included hepatitis B positive patients who started 
to use Tenofovir disoproxil fumarate. We retrospectively reviewed electronic medi-
cal files of Hepatitis B patients. Hepatitis B surface antigen, Hepatitis B surface anti-
body, Hepatitis B e antigens, Hepatitis B e antibody, Hepatitis B viral DNA, aspartate 
aminotransferase, alanine aminotransferase values were evaluated in the 1st, 3rd, 6th, 
9th, and 12th months. 
Result: None of the patients under Tenofovir disoproxil fumarate treatment was “pri-
mary resistant”. Alanine aminotransferase normalization at 12th month was seen in 
80.4% of study population. Hepatitis B surface antigen seroconversion was detect-
ed only in one patient (0.85%) at 9th months and Hepatitis B e antigen seroconversion 
was observed in 9 patients (8.3%) under Tenofovir disoproxil fumarate treatment. At 
the sixth month of Tenofovir disoproxil fumarate treatment, complete response was 
found in 77 (65.8%), partial response in 21 (18%) and inadequate response were in 19 
(16.2%). Among Hepatitis B e antigen positive patients, 44 (80 %) patients had unde-
tectable Hepatitis B virus DNA levels at the end of 12th month and among Hepatitis 
B e antigens negative patients, 52 (91.2%) patients had undetectable Hepatitis B DNA 
levels at the end of 12th month (p<0.01). 
Conclusion: Among patients with chronic HBV infection, Tenofovir disoproxil fu-
marate had satisfying antiviral efficacy. There is no primary resistance in patients 
treated with Tenofovir disoproxil fumarate. Patients had statistically significant im-
provement in aspartate aminotransferase, alanine aminotransferase, Hepatit B virus 
DNA levels.
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INTRODUCTION

Hepatitis B virus (HBV) is a double-stranded DNA 
virus, family of hepadna viruses. HBV infection 
is a global public health problem. It is estimated 
that there are more than 250 million HBV infect-
ed patients in the world, of whom approximate-
ly 600,000 die annually from HBV-related liver dis-
ease [1]. Chronic hepatitis B (CHB) is endemic at 
sub‐Saharan Africa and the Asia/Pacific where the 

infection transmitted through perinatally or hor-
izontally during early childhood. In Western coun-
tries, HBV spreads through high risk sexual behavior, 
injection drug use and exposure to blood product 
[2,3]. The likelihood of liver failure from acute HBV 
is less than 1 percent, and in immunocompetent 
adults, the likelihood of progression to chronic HBV 
infection is less than 5 percent [4]. Diagnosis of CHB 
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is based upon the persistence of hepatitis B surface 
antigen (HBsAg) for at least six months [5]. Serum 
HBV DNA levels are important predicting the devel-
opment of cirrhosis and hepatocellular carcinoma 
(HCC) [6]. The overall goal of treatment for CHB is 
to prevent or reduce the development of cirrhosis, 
end‐stage liver disease, HCC and death. Short-term 
goals of the treatment are viral suppression, nor-
malization of ALT, absence of viral resistance, hep-
atitis B e antigen (HBeAg) loss, and seroconversion, 
hepatitis B surface antigen (HBsAg) loss, and sero-
conversion, and improvement in liver histology [7]. 
CHB treatment are currently based on HBeAg sta-
tus, HBV DNA levels and ALT levels. Patients with 
CHB are initially classified as having either HBeAg‐
positive or HBeAg‐negative. There are seven agents 
currently available for the treatment: interferon al-
fa‐2b, peginterferon alfa‐2a, lamivudine, entecavir, 
telbivudine, adefovir, tenofovir [7].
Tenofovir disoproxil fumarate (TDF) and tenofovir 
alafenamide (TAF) are nucleotide reverse transcrip-
tase inhibitors (NRTIs) that are used for the treatment 
of CHB infection. TDF is an acyclic nucleotide diester 
analog of adenosine monophosphate, which is ad-
ministered orally as the prodrug TDF (300 mg dai-
ly) or TAF (25 mg daily). TDF can be used as first-line 
therapy in treatment or in those who have had pri-
or exposure, or developed drug resistance, to other 
nucleos(t)ide analogues [8]. 
The aim of this study was to evaluate the treatment 
response and efficacy of TDF, which was a new treat-
ment regimen in Turkey at that time period.    

MATERIALS and METHODS

This descriptive, retrospective study was con-
ducted between January 2009 and January 2011 
at Inonu University Faculty, Turgut Ozal Medicine 
Center, Department of Internal Medicine, Division 
of Hepatology Outpatient Clinic. We included hep-
atitis B positive patients who used TDF. Treatment 
naïve as well as treatment experienced patients 
were included in this study. We retrospectively re-
viewed the electronic medical files of CHB patients. 
HBsAg, Hepatit B surface antibody (Anti-HBsAb), 

HBeAg, Hepatit B e antibody (Anti-HBeAb), HBV-
DNA, 1st, 3rd, 6th, 9th and 12th aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT) values 
were evaluated in the 1, 3., 6., 9., and 12. months. The 
patients with decompensated cirrhosis, liver disease 
due to another cause, HIV infection, previous organ 
transplantation, decompensated cardiovascular dis-
ease, uncontrolled psychiatric or convulsive diseas-
es, uncontrolled hemoglobinopathies and hemo-
philia, autoimmune disease, abnormal serum creat-
inine values, cytopenia (hemoglobin< 12 g / dl, leu-
kocyte count< 3500 / mm3, neutrophil count< 1500 
/ mm3, platelet count < 100000 / mm3), positive au-
toantibodies ( antinuclear antibodies (ANA), antimi-
tochondrial antibodies (AMA), Anti-smooth muscle 
antibodies (ASMA),  Anti-liver-kidney microsomal-1 
(ALKM-1)) were excluded from the study.
3rd and 6th month Evaluation of Treatment Results
 Indicators of the effectiveness of treatment are sup-
pression of HBV DNA and loss of hepatitis B e anti-
gen (HBeAg) (in patients who were initially HBeAg 
positive) and followed by loss of hepatitis B surface 
antigen (HBsAg) Virologic response can be classi-
fied as complete, partial, or inadequate according 
to viral DNA change at the end of 24 weeks of ther-
apy. Complete virologic response was defined as 
HBV DNA levels <60 IU/ml (<300 copies/ml), which 
is the lower limit of detection of standard PCR as-
says, while a partial virologic response was defined 
as residual HBV DNA levels less than 2,000 IU/ml (<4 
log10 copies/ml) at week 24. Inadequate virologic 
responses were defined as residual HBV DNA levels 
of ≥2,000 IU/ml (≥4 log10 copies/ml) at week 24 [9].
 Primary resistance was accepted if serum HBV DNA 
concentration was not reduced by at least 1 log10 
in the end of 3 months of treatment. HBV DNA was 
studied with Rotor-Gene 6000 Real-Time PCR and 
Arthus HBVRG-DNA kit.
Rights and privacy of patients were protected. 
Ethical approval is not available,as this study is a ret-
rospective study completed  in 2011. The study was 
carried out in accordance with the Declaration of 
Helsinki and its amendments.
Statistical analysis
Data were analyzed using IBM SPSS Statistics for 
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Windows, version 21.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics of continuous variables with 
normal distributions were given as means ± stan-
dard deviation whereas those without normal distri-
butions were given as median and minimum-max-
imum range. Wilcoxon signed-rank test and Mc 
Nemar’s test were used to compare two or more de-
pendent variables. P-values below 0.05 were con-
sidered statistically significant. 

RESULTS

We included 117 HBV- positive patients using TDF 
between 2009-2011 years. The mean age was 42.0± 

14.6 years and 77 (65.8%) were male. Distribution of 
AST, ALT, HBV DNA values in 1st, 3rd, 6th, 9th and 12th 
month were given in Table 1. The median ALT val-
ues were 59.8 (15-873) U/L in the 1st moth of treat-
ment (ALT normal range 10 to 40 units/L) [10].  ALT 
normalization at 12th month was seen in 80.4% of 
study population. The change of AST, ALT, HBV DNA 
values from 1st to 12th month were statistically sig-
nificant (p<0.05). HBV DNA were positive in all 117 
patients at the beginning of treatment. In the 3rd 

month of treatment, all patients had >1 log10 de-
crease in HBV DNA, so none of the patients under 
TDF treatment were “primary resistant”. 

Table 1. Distribution of AST, ALT, HBV DNA values 1st, 3rd, 6th, 9th and 12th month

AST units/L 
(median (min-max)) ALT units/L (median (min-max)) HBV DNA IU/ml (median (min-max))

1st month 36 (15-873) 46 (13-796) 124x103 (0-12x109)

3rd month 28 (15-511) 35(12-249) 1544 (0-34000747)

6th month 28 (14-386) 33 (11-377) 41.5 (0-9x106)

9th month 25 (10-147) 27(9-134) 0 (0-3x106)

12th month 25 (14-105) 22 (11-129) 0 (0-2000387)

P* values <0.05 <0.05 <0.05

* Decline values of AST, ALT, HBV DNA from 1. to 12. months were compared by using Wilcoxon signed-rank test

HBV DNA levels of HBeAg positive and HBeAg negative patients are given Table 2.   

Table 1. Distribution of AST, ALT, HBV DNA values 1st, 3rd, 6th, 9th and 12th month

HBV DNA IU/ml (median (min-max))

HBeAg Positive HBeAg Negative

1st month 10x105(0-12x10) 7x104 (0-28x107)

3rd month 11209 (0-34x106) 166 (0-10x105)

6th month 1478 (0-9x106) 0 (0-85x104)

9th month 435 (0-3x109) 0 (0-24x104)

12th month 0(0-10x105) 0 (0-20x104)

P* values <0.05 <0.05

*Decline values of HBV DNA from 1. to 12. months were compared by using Wilcoxon signed-rank test

HBsAg seroconversion were detected only in 
one patient (0.85%) at 9th months of TDF treat-
ment. HBeAg loss were observed in 8 (7.8 %) of the 

patients, HBeAg seroconversion were observed in 9 
(8.3%) of the patients. Data about HBsAg,and HBeAg 
serocoversion are given Table 3. 
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In the means of viral response, at the sixth month of 
TDF treatment, complete response was found in 77 
(65.8%), partial response in 21 (18%) and inadequate 
response were in 19 (16.2%). 
Among HBeAg positive patients, 44 (80 %) patients 
had undetectable HBV DNA levels at the end of 12th 
month and among HBeAg negative patients, 52 
(91.2%) patients had undetectable HBV DNA levels 
at the end of 12th month (p<0.01). 

DISCUSSION 

Here, ALT normalization among CHB patients treat-
ed with TDF for 6 and 12 months were achieved by 
we found that among 117 HBV patients who were 
treated with TDF, 12th month ALT normalization 
was seen in 80.4%, at the end of 6th month 65.8% 
of the patients achieved complete response, only 
16.2% had inadequate viral response at the end of 6 
months. 96 (82.1%) patients had undetectable HBV 
DNA levels at the end of 12 months. We found that 
none of the 117 patients under TDF treatment were 
“primary resistant”.
The mean age of HBV positive patients under TDF 
treatment was 42.0± 14.6 years and 77 (65.8%) were 
male. According to literature, in adult population 
the prevalence is higher in males and mean age dif-
fer in between 25-54 [11].
Serum alanine aminotransferase (ALT) level is an eas-
ily accessible surrogate marker for the presence or 
absence of disease activity of the liver and ALT nor-
malization is used as a short-term goal for treatment 
[6,7]. In our study ALT normalization at 12th month 
was 80.4% in patients receiving TDF. Guzelbulut et 

1 st month 
N (%)

 3rd month  
N (%)

6 th month N (%) 9 th month N (%)  12 th mont 
N (%)

HBsAg 
seroconversion HBsAg (+): 117 (0) 0 (0) 0 (0) 1 (0.85) 1 (0.85)

HBeAg *
Positive
Negative
HBeAg lost

55(49.1)
57 (50.9) 4 (3.6) 6 (5.4) 6 (5.4) 8 (7.1)

Table 3. Presence and seroconversion of HBsAg, Anti-HBs Ab, HB eAg, Anti-HBe in patients under TDF, by months.

*Only 112 patients had HBeAg and Anti-HBeAb values.

al, Başarır et al and Demir et al. found ALT normaliza-
tions 85% vs 80%, 83% respectively [12-14].

The efficacy of CHB treatment is followed with ALT, 
HBV DNA levels, and HBe Ag status [7]. This study 
showed nearly 4/5 of the patients achieved ALT tar-
gets and two thirds of the patients had complete vi-
ral remission under TDF.  Woo et al. reported that 
complete remission was seen in 88% of HBV patients 
under TDF in European and American population. In 
Turkey Guzelbulut et al., and Başarır et al. found 75% 
of patients had complete remission under TDF, and 
those studies were undertaken at the same time pe-
riod of our study. The reason for the lower rate of 
complete remission and some patients had still high 
HBV DNA levels at the end of 12-month treatment 
in our study can be explained by the lower number 
of patients and inappropriate drug usage of the pa-
tients. As this was a retrospective study, we could 
not evaluate the drug compliance of the patients. 
According to first month results, all patients had 
>1log decrease in HBV DNA levels, and we did not 
think about primer drug resistance. HBe Ag status 
of the patients were important in the treatment re-
sponse. In other studies, TDF showed the higher ef-
fects of inducing undetectable levels of HBV DNA in 
HBeAg-negative patients.  We found that more pa-
tients had undetectable HBV DNA levels at the end 
of 12 month of treatment who were HBeAg nega-
tive than HBeAg positive (52; 91.2% vs. 44;80 %, re-
spectively, p<0.01).  The difference in treatment re-
sponse was similar the literature [13-16].
In this study, HBeAg loss was observed in 8 (7.8%) 
and HBeAg seroconversion was observed in 9 
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(8.3%) patients under TDF. Compared to other stud-
ies HBeAg seroconversion were between 20-33% [13-
16].  Only one (0.85%) patient had HBsAg loss and se-
roconversion in our study [5,15,16]. Previous studies 
showed that HBsAg loss/seroconversion were be-
tween 5-8% of the patients under TDF. This differ-
ence can be explained by the small sample size, and 
drug compliance. 
The decision to initiate treatment is primarily based 
upon the presence or absence of cirrhosis, the ALT 
level, and the HBV DNA level. The immune active 
phase is when a patient has an ALT level greater than 
the upper limit of normal in combination with a high 
HBV DNA level (>2000IU/mL if negative for HBeAg or 
>20000IU/mL if positive for HBeAg), or if a patient has 
evidence of at least moderate liver inflammation or 
fibrosis. Treatment strategies for chronic HBV typical-
ly include pegylated interferon (Peg-IFN) or nucle-
os(t)ide analogs (e.g., entecavir and TDF) [17]. Patients 
with cirrhosis should be treated regardless of ALT lev-
el and at any detectable level of HBV DNA. After our 
study, more researches had showed the side effects 
of TDF in the means of renal insufficiency, renal tu-
bular dysfunction, and decreased bone density other 
side effects. So that most patients were recommend-
ed TDF alafenamide, particularly in older patients 
and those with risk factors for renal impairment or 
osteoporosis [18]. Inkaya et al. aimed to determine 
the effects of Tumor necrosis alpha promoter poly-
morphisms on interferon related side effects during 
interferon alpha 2b treatment in CHB [19]. Further 
studies needed to identify effects of TNF alpha pro-
moter polymorphisms on TDF treatment in CHB. 

The limitations of our study were retrospective de-
sign. As the data of the patients were collected from 
patients’ electronic files, data about the drug com-
pliance of the patients, or side effects under treat-
ments cannot be evaluated. This study is not de-
signed to compare the efficacy of TDF to other drug 
choices.  
This study is important for showing that at the end 
of 12 months four to fifth of the HBV patients had 
undetectable HBV DNA levels under TDF treatment. 
Keskin et al. showed efficacy of TDF at 135 CHB pa-
tients, our study was 117 CHB patients [20]. Our 
study includes high number of HBV patients under 
TDF in Turkey.

CONCLUSION 

Among patients with chronic HBV infection, TDF 
had satisfying antiviral efficacy. There is no primary 
resistance in patients treated with TDF. Patients had 
statistically significant improvement in AST, ALT, 
HBV DNA levels. Beside including the high number 
of TDF treated HBV patients in Turkey, HBsAg and 
HBeAg seroconversion was found to be lower than 
literature. Further and longer periods of researches 
were needed to evaluate the effects on seroconver-
sion are needed. 
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