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INTRODUCTION

ABSTRACT

Objective: Tenofovir is among the first-line treatments for chronic hepatitis B (CHB)
virus infection. We evaluated the efficacy and safety of Tenofovir in treatment of Iranian
patients with CHB.

Methods: Forty treatment-native patients with CHB but without concurrent hepatitis C or
human immunodeficiency virus infections were treated with Tenobiovir(™ 300 mg/day.
The hepatitis B virus (HBV) DNA load, hepatitis B e antigen (HBe Ag), anti-hepatitis B
e antibody (HBe Ab), liver enzymes, and creatinine were measured before and at least
3 months after the treatment.

Findings: The mean age of patients was 38.1 + 12.4 years and 65% of them were
male. Seventeen (42.5%) patients were HBe Ag-positive and 15 (37.5%) patients had
alanine aminotransferase (ALT) of two times above the normal. The HBV DNA load was
significantly decreased after the treatment (P < 0.001). Twenty-seven (67.5%) patients
had viral load of <2000 IU/ml and 22 (55%) patients had undetectable HBV DNA level
after the treatment. Among positive HBe Ag patients, the HBe Ag became negative in
15 (88.2%) patients after the treatment and HBe Ab became positive in 3 (17.6%)
patients. Liver enzymes’ levels were significantly decreased after the treatment (P <0.05)
and ALT transaminase level became normalized in 86.7% (13 out of 15) of cases with
baseline levels twice the normal.

Conclusion: Treatment response rate to Tenofovir in Iranian patients with CHB was high.
The virological and serological response rate and safety of Tenofovir in our population
was comparable to other populations. Considering availability and costs, Tenobiovirt™
could be recommended as the first-line therapy of chronic HBV infection in Iran.
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of the general population has positive hepatitis B
surface antigen (HBs Ag) according to the recent data

Infection with the hepatitis B virus (HBV) is a
worldwide health problem with significant burden
and mortality rate.l'! According to recent data, about
240 million persons are estimated to be suffering
from chronic HBV infection and being carriers of
the virus all over the word.” In Iran, about 1%
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from studies conducted in different regions of the
country.(!

Current guidelines recommend treatment for patients
with chronic active HBV as evident by abnormal liver
enzymes’ levels and high viral load with or without
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positive hepatitis B e antigen (HBe Ag). The goals
of treatments are consistent suppression of the virus
replication and prevention of progression of the
disease to cirrhosis, liver failure, and hepatocellular
carcinoma. In patients with positive HBe Ag, the
goal is to rich a negative HBe Ag status and HBe Ag
seroconversion and in those with already negative
HBe Ag, the goal is consistent suppression of the
virus replication.l**!

The Food and Drug Administration has approved
seven therapeutic agents for the treatment of chronic
HBV infection including interferons and nucleoside
or nucleotide analogs (e.g., lamivudine, Tenofovir).
These drugs have been shown to be effective in
suppressing HBV replication, decreasing inflammation
and fibrosis in the liver, and preventing progression
of the disease.”) However, there are a number of
limitations associated with each of the approved drugs
including high costs,"”! drug resistance,""! or adverse
effects.'” Nucleotide analogs have potent antiviral
activity as well as very low rates of drug resistance
and side effects."! Tenofovir disoproxil fumarate is a
nucleotide analog reverse transcriptase and HBV DNA
polymerase inhibitor. It is one of the most potent and
first-line oral antiviral agents for HBe Ag-positive as
well as HBe Ag-negative patients. Treatment with
this drug reduces HBV DNA levels to undetectable
or nearly undetectable levels in most treated patients
within weeks or months of initiating therapy.!"’!

Tenofovir is currently produced in our country
under the commercial name of Tenobiovir™ (Bakhtar
BioShimi Co., Kermanshah, Iran). There is no data on
the efficacy and safety of this drug in our country.
Because the prevalence of HBV genotypes varies
geographically and the genotypes may correlate
with clinical course and response to treatments,™
it is worthwhile to evaluate treatment response to
Tenofovir in various populations. Accordingly, this
open-label case series was conducted to evaluate the
effectiveness and safety of Tenofovir in treatment of
Iranian patients with chronic HBV infection.

METHODS

This open-label case series was conducted on patients
with chronic hepatitis B (CHB) referring to the
hepatitis clinic at the Infectious and Tropical Disease
Research Center, Isfahan (Iran) between May 2011 and
December 2012. Adult patients with positive HBs Ag
for at least 6 months, either positive HBe Ag or positive
hepatitis B e antibody (HBe Ab), liver enzymes levels
two times above normal and HBV DNA >20000 IU/ml
or cirrhotic with elevated liver enzymes or high viral
load which necessitate treatment according to EASL
guideline®®! were consecutively included into the

study. All patients were new cases of CHB not being
treated prior to the study. Those with concomitant
hepatitis C virus or human immunodeficiency virus
infections, renal disease, or history of hypersensitivity
to anti-viral treatments were excluded from the study.
The study was approved by Isfahan University of
Medical Sciences and informed consent was obtained
from all patients.

Patients were treated with Tenobiovir™ (Bakhtar
BioShimi Co., Kermanshah, Iran) 300 mg/day for
3 consecutive months. Before the treatment, the
HBV DNA load was measured with quantitative
real-time  polymerase chain reaction method
(R-Q, Qiegen Co., Germany). The HBe Ag and Ab have
been measured with ELISA method (Biorad, USA).
Liver enzymes, alanine (ALT) and aspartate (AST)
aminotransferases, and alkaline phosphatase (ALP)
were measured with enzymatic method (Hitachi 917,
Co., Audit, Ireland). The upper limit of the normal
range (ULN) for ALT was defined as 19 IU/mL for
women and 30 IU/mL for men. Creatinine was checked
at the beginning of the study and then monthly.

Virologic response was defined by posttreatment HBV
DNA load of <60 IU/ml. Anti-HBe seroconversion or
serologic response was defined for HBe Ag-positive
patients as HBe Ag loss and seroconversion to
anti-HBe after the treatment. Normalization of ALT
was defined by a decrease of ALT to <1.3 of normal
laboratory range.®

Data were analyzed wusing SPSS software
version 16.0 (SPSS Inc., Chicago, IL, USA). Normal
distribution of quantitative data was checked with
the Kolmogorov-Smirnov Test. Data are reported
as mean = standard deviation or number (%) for
continuous and categorical data, respectively.
Comparisons between before and after treatment
measures were done with the Wilcoxon and McNemar
tests for continuous and categorical data, respectively.
A two-tailed P < 0.05 was considered as statistically
significant in all analyses.

RESULTS

Sixty new cases of CHB referring to the hepatitis
clinic at the Infectious and Tropical Disease Research
Center, Isfahan between May 2011 and December 2012
were selected for the study, which forty of them
were finally included in the study. Participants were
selected by the census method after they had
signed a written informed consent form. Patients
included 26 men and 14 women with mean age of
38.1 + 12.4 years. The HBV DNA level ranged from
356 to 35 x 107 IU/ml and 17 (42.5%) patients were
HBe Ag-positive at baseline.
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Study outcome variables, before and after the
treatment, are presented separately in those with
positive and negative HBe Ag in Tables 1 and 2,
respectively. The HBV DNA load was significantly
decreased after the treatment in both HBe positive and
HBe negative patients (P < 0.001). A total of 27 (67.5%)
patients had posttreatment viral load of <2000 IU/ml
and 22 (55%) patients had undetectable HBV DNA
level after the treatment.

From 17 patients who had positive HBe Ag before the
treatment, the HBe Ag became negative in 15 (88.2%)
patients after the treatment (P < 0.001). Among
these patients, HBV DNA level was undetectable
in nine (52.9%) patients. One patient with negative

Table 1: Study outcome variables before and after
treatment in HBe Ag positive patients (n=17)

Variable, unit Before After P
treatment treatment

HBV DNA, 27653x10°+2030x10° 2998.7+1774.6 <0.001*

1U/ml

HBV DNA - 12 (70.5)

<2000 IU/ml

Undetectable - 9 (52.9)

HBV DNA level

ALT, U/mL 71.4 (12.4) 43.0 (8.1) 0.012*

ALT >2x ULN 6 (35.3) 2(11.8) 0.219f

AST, U/mL 46.1 (8.3) 29.6 (4.5) 0.013*

ALP, U/mL 182.6 (8.9) 172.8 (10.2)  0.149*

Positive HBe Ag 17 (100) 3(17.6) <0.001%

Positive HBe Ab 4 (23.5) 3(17.6) >0.999"

Data are presented as meanzSE, or n (%), where applicable. *Wilcoxon
test, 'TMcNemar test. SE=Standard error, HBV DNA=Hepatitis B virus
DNA, ALT=Alanine aminotransferase, AST=Aspartate aminotransferase,
ALP=Alkaline phosphatase, HBe Ag=Hepatitis B e antigen, HBe Ab=Hepatitis
B e antibody, ULN=Upper limit of normal range

Table 2: Study outcome variables before and after
treatment in HBe Ag negative patients (n=23)

Variable, unit Before treatment After P
treatment

HBV DNA, 4982x10°£1853x10°  493.6+201.4  <0.001*

1U/ml

HBV DNA - 15 (65.2)

<2000 IU/ml

Undetectable - 13 (56.5)

HBV DNA level

ALT, U/mL 130.8 (33.7) 32.7 (3.2) <0.001*

ALT >2 x ULN 9 (39.1) 0 0.004f

AST, U/mL 71.1 (12.0) 292 (2.4)  <0.001*

ALP, U/mL 227.0 (20.0) 189.5 (8.9) 0.021*

Positive HBe Ag 0 1(4.3) >0.999"

Positive 10 (43.4) 7 (30.4) 0.375"

HBe Ab, n (%)

Data are presented as mean+SE, or n (%), where applicable. *Wilcoxon
test, 'TMcNemar test. SE=Standard error, HBV DNA=Hepatitis B virus
DNA, ALT=Alanine aminotransferase, AST=Aspartate aminotransferase,
ALP=Alkaline phosphatase, HBe Ag=Hepatitis B e antigen, HBe Ab=Hepatitis
B e antibody, ULN=Upper limit of the normal range

HBe Ag before the treatment became HBe Ag-positive
after the treatment. In patients who became HBe Ag
negative after the treatment, HBe Ab became positive
in three (3/17, 17.6%). From 14 patients who had
positive HBe Ab before the treatment, it became
negative in eight (57.1%) patients after the treatment.
However, four patients became HBe Ab positive after
the treatment and therefore, no change was observed
in the overall frequency of cases with positive HBe Ab
after the treatment (P = 0.388).

Liver enzymes’ levels were significantly decreased
after the treatment in both HBe positive and HBe
negative patients (all P < 0.05). From those who had
baseline ALT > ULN U/L (n = 26), it became normal
in 15 (57.6%) patients after the treatment (P = 0.001).
However, this change was significant only in those
who were HBe Ag-negative before the treatment.
Furthermore, change in ALP level was significant
only in those who were HBe Ag-negative before the
treatment [Table 2].

All patients had stable creatinine during the therapy
and renal failure as a side effect of Tenofovir was not
seen in any of the patients.

DISCUSSION

The aim of this open-label case series was to evaluate
the efficacy and safety of Tenofovir in treatment
of Iranian patients with chronic HBV infection.
Although the ideal outcome of chronic HBV infection
treatment is HBs Ag loss, it is infrequently achievable
(from 0% to 7%) by current therapies including
Tenofovir (3%).®! However, other outcomes including
virologic, serologic, and biochemical responses are
satisfactory end points as they have been shown to be
associated with improved prognosis.®! We found viral
suppression in approximately 77% of HBe Ag-positive
and 87% of HBe Ag-negative patients. Virological
response has been defined variously in previous
studies by a HBV DNA level <2000 IU/ml after
treatment. These studies have reported virological
response in 7-19% with interferons,>"1 36-92%
with nucleoside analogs,™>'¥#! and 13-100% with
nucleotide analogs.”**! Virological response with
Tenofovir is reported from 55%®! to 100%1****32 by
previous studies and our study results is comparable
to previous reports in this regard. Furthermore,
we found virological remission (undetectable HBV
DNA level) in approximately 53% and 57% of
HBe Ag-positive and HBe Ag-negative patients,
respectively. In this regard, previous studies have
reported a virological remission rate of 18-72% after
treatment duration of 6-18 months with Tenofovir.F!
Differences among studies in virological response to
Tenofovir may be related to differences in patients’
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characteristics and more importantly treatment
duration which widely ranged among studies.

Anti-HBe seroconversion or serological response is
another outcome in the treatment of CHB infection.
It is defined for HBe Ag-positive patients as HBe Ag
loss and seroconversion to anti-HBe after treatment.!!
In our study, anti-HBe seroconversion was happened
in 17.6% of HBe Ag-positive patients all of them had
undetectable HBV DNA levels. Previous studies have
reported anti-HBe seroconversion rates of 5-21%
with nucleotide analogs,%! 16-22% with nucleoside
analogs, 821 and 29-32% with interferons.'>'”! The
relatively lower rate of anti-HBe seroconversion in
our study can be justified by evaluation at shorter
treatment duration as the treatment duration
significantly ~affects the anti-HBe seroconversion
rates.®! Durability of serologic response following
treatment with Tenofovir is not well studied and
requires further evaluation.

Biochemical response defined by normalization of
ALT levels is an important outcome in treatment
of CHB infection. Previous studies have defined
ALT normalization variously by a decrease to
1.25-1.3 times the ULN or to normal range of ALT.
In our study, ALT was above 2 x ULN in 37.5% of
total patients and became normalized in about 67%
and 100% of HBe Ag-positive and HBe Ag-negative
patients, respectively, after treatment. Previous
studies have reported ALT normalization by various
definitions in 32-59% with interferons,'>'"1 41-92%
with nucleoside analogues,>**#! and 48-87% with
nucleotide analogs.”>*%% [t must be noted that liver
enzymes often fluctuates over time, and therefore, a
minimum follow-up of at least 1 year posttreatment
with repeating measurements at least every 3 months
is required to confirm sustained biochemical
response.®!

Our study had some limitations. The study sample
was small and limited to a single center and therefore
was not a good representative of the patients with
chronic HBV infection in our society. Treatment
duration in our study was at least 3 months and
we need to further follow the patients to evaluate
outcomes of long-term treatment duration.

In summary, we found high treatment response rate
to Tenofovir in Iranian patients with chronic HBV
infection. Tenofovir in our population resulted in
virological, serological, and biochemical response
rates comparable to other populations.

Considering availability and the lower costs of this
drug compared with other treatments in our society,
Tenofovir can be recommended as the first-line
therapy of chronic HBV infection in treatment-native
patients in Iran.
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