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Real-life Outcomes of Tenofovir Disoproxil Fumarate
Monotherapy in Nucleos(t)ide Analogue-naive and Nucleos(t)
ide Analogue-experienced Chronic Hepatitis B Patients: A
Single-center Experience
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ABSTRACT

Objective: The aim of the study was to evaluate the long-term results
of treatment efficacy and safety in nucleos(t)ide analogue-naive
(NA-naive) and NA-experienced chronic hepatitis B (CHB) patients
receiving tenofovir disoproxil fumarate (TDF) therapy.

Materials and Methods: Data of 99 patients treated with the diagnosis
of CHB (hepatitis B surface antigen-positive for more than 6 months)
with TDF monotherapy between February 2008 and May 2014
were evaluated retrospectively.

Results: In total, 99 patients (median age: 50 years, 68.7% male,
21.2% hepatitis B e-antigen-positive) were included in the study.
Thirty patients were NA-naive and 69 patients were NA-experienced.
No significant difference was determined between NA-naive and
NA-experienced patients regarding the rate of achieving complete
virological response at the 1St, 2nd, 3rd, 4th and 5t years of the
treatment (p>0.05). Additionally, no significant difference was
determined between NA-naive and NA-experienced patients
regarding achieving a biochemical response rate at the 1st, 2nd, 3rd, 4th,
and 5t years of the treatment (p>0.05). In our study, resistance at the
end of the 5th year was not found. No patient required discontinuation
of the treatment due to adverse effects during treatment.

Conclusion: Data analysis indicates that TDF monotherapy provides
an efficient viral suppression in NA-naive and NA-experienced
patients at the end of the 5th year of the treatment.

Keywords: Tenofovir, nucleos(t)ide analogue-naive, nucleos(t)ide
analogue-experienced, complete virological response
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Amag: Bu calismada tenofovir disoproksil fumarat (TDF) tedavisi alan
nikleos(t)ide analogu (NA)-naive ve NA-deneyimli kronik hepatit B
(KHB) hastalarinda tedavi etkinligi ve glvenilirligine ait uzun dénem
sonugclarinin degerlendirilmesi amaclanmistir.

Gereg ve Yontemler: Subat 2008-Mayis 2014 tarihleri arasinda KHB
(6 aydan uzun slredir hepatit B yizey antijeni-pozitif) tanisiyla TDF
tedavisi alan 99 hastaya ait kayitlar retrospektif olarak degerlendirildi.
Bulgular: Toplamda 99 hasta (medyan yas 50, %68,7 erkek, %21,2
hepatit B e-antijeni-pozitif) calismaya dahil edildi. Otuz hasta
NA-naive, 69 hasta NA-deneyimli idi. NA-naive ve NA-deneyimli
hastalarda 1., 2., 3., 4., 5. yillarda komplet virolojik yanit elde etme
orani agisindan anlamli bir fark tespit edilmedi (p>0,05). NA-naive
ve NA-deneyimli hastalarda 1., 2., 3., 4., 5. yillarda biyokimyasal
yanit elde etme orani agisindan anlamli bir fark tespit edilmedi
(p>0,05). Calismamizda TDF tedavisi alirken 5. yil sonu direng
tespit edilmemistir. Tedavi stresi boyunca hicbir hastada yan etki
dolayisiyla tedavi sonlandiriimak zorunda kalinmamistir.

Sonug: TDF monoterapi tedavisi NA-naive ve NA-deneyimli hastalarda
tedavinin 5. yill sonunda etkin bir viral slpresyon saglamaktadir.
Anahtar Kelimeler: Tenofovir, nikleos(t)ide analogu-naive, nikleos(t)
ide analogu-deneyimli, komplet virolojik yanit
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Introduction

Tenofovir disoproxil fumarate (TDF) is a prodrug of nucleotide
analogue tenofovir, a potent and selective inhibitor of hepatitis B
virus (HBV) DNA polymerase-reverse transcriptase (1). Initially,
TDF was used for the treatment of HIV infection and was then
approved for the treatment of chronic hepatitis B (CHB) in 2008
(2). TDF is recommended as a first-line treatment in the guidelines
(3,4). Long-term TDF therapy was found to be associated with
regression in fibrosis and cirrhosis in CHB patients at the 5t year
of treatment (5). With TDF therapy, an efficient viral suppression
without developing resistance was achieved at the 7t year of
treatment in clinical trials (6).

TDF has been shown to have a good efficacy in nucleos(t)ide
analogue-experienced (NA-experienced) patients (7,8). However,
there are a limited number of studies about the efficacy of TDF
therapy in NA-experienced patients in our country (9,10,11). Since
TDF therapy is a frequently preferred treatment for CHB in Turkey,
long-term data-based outcomes are necessary to determine its
efficacy in both NA-naive and NA-experienced patients.

This study aimed to evaluate the long-term, data-based
outcomes of treatment efficacy and safety in NA-naive and
NA-experienced CHB patients receiving TDF therapy between
February 2008 and May 2014.

Materials and Methods

Patients

Data of 99 NA-naive or NA-experienced patients, who received
TDF therapy with the diagnosis of CHB [hepatitis B surface antigen
(HBsAg)-positive for more than 6 months] between February
2008 and May 2014, were retrospectively evaluated. Data were
obtained from the outpatient clinic files of the patients. The study
was approved by the ethics committee of Eskisehir Yunus Emre
State Hospital. The treatment was initiated in hepatitis B envelope
antigen (HBeAg)-positive patients with alanine aminotransferase
(ALT) 22 upper limit of normal (ULN), HBV DNA >2 upper [U/mL
and in HBeAg-negative patients with ALT >2 ULN, HBV DNA >2
UL IU/mL, and/or concomitant moderate-severe histological injury
at liver biopsy (3). TDF 300 mg/day oral therapy was given as
monotherapy/combined therapy [lamivudine (LAM) in 9 patients
whose therapy had been switched from LAM to TDF during the
first 6 months]. The patients with a history of alcohol consumption,
hepatitis C virus, hepatitis D virus, HIV coinfection, hepatocellular
carcinoma, decompensated cirrhosis, or autoimmune disease
were excluded from the study.

Study Design

Patient records were accessed for physical examination,
complete blood count test and biochemical tests (ALT, aspartate
aminotransferase, alkaline phosphatase, gama glutamil transferase,
albumin, bilirubin and creatinine) that were performed in all of
the patients at the beginning of the TDF treatment. The patients
were followed up every 3 months. Complete blood count test,
biochemical tests, and HBV DNA measurement were performed
every 3-6 months. Viral markers (HBsAg, anti-HBs, HBeAg, and
anti-HBe) were monitored at the beginning and every 6-12 months
thereafter. The patients were followed up for hepatocellular
carcinoma screenings with abdominal ultrasonography and serum

alpha-fetoprotein level. Biopsy was performed in patients without
contraindication for liver biopsy. Fibrosis and histology activity
indexes were scored according to the Ishak and Knodell scoring
systems. HBsAg, anti-HBs, HBeAg, anti-HBe, hepatitis B core
antibody, antibody to hepatitis D, antibody to hepatitis C, and
antibody to HIV were detected using ELISA assay (DiaSorin,
Saluggia, Italy). HBV DNA was detected using polymerase chain
reaction (PCR) (2007-2009 COBAS TAGMAN RT-PCR with lower
detection limit of 6 1U/mL, 2010-2011 Rotorgene Q RT-PCR with
lower detection limit of 20 IU/mL, 2012-2013 Qiagen Artus with
lower detection limit of 11 IU/mL, 2014-Rotorgene 6000 RT-PCR
with lower detection limit of 3.8 1U/mL).

Treatments and Endpoints

The primary endpoint was defined as an HBV DNA level
undetectable by PCR during TDF treatment. Secondary endpoints
were ALT normalization, HBeAg seroconversion, safety, and
tolerability. Virologic breakthrough was defined as an increase in
serum HBV DNA level of >1 log10 copies/mL above the treatment
nadir during treatment. HBeAg seroconversion was defined as loss
of HBeAg and appearance of anti-HBe antibody in HBeAg-positive
patients (3,4).

Statistical Analysis

Data analysis was performed with the SPSS 20.0 program and
relevant graphs were created using MS Excel. During analyses,
classified knowledge was interpreted using frequency and
percentage and continuous data was interpreted using mean,
median, and deviations. Statistical significance was investigated
with independent and dependent t-tests in parametric conditions.
When parametric hypothesis was not provided, statistical
significance was investigated with Wilcoxon and Mann-Whitney U
tests and interpreted. A p value of less than 0.05 was considered
statistically significant.

Results

Ninety-nine patients were included in the study. Sixty eight
(68.7%) patients were male and 32 (32.3%) were female. The

Table 1. Baseline characteristics of the patients

Baseline Total HBeAg HBeAg p
demographics (n=99) negative positive value
(n=78) (n=21)

Male (%) 68 (68.7%) 54(69.2%) 14 (66.7%) >0.05
Age (years, mean) 49.77+£12.56 52+11.6 41.43+12.73 <0.05
Follow-up, 87 38 29 >0.05
months (median)

Prior ADV 41 (41.4%) 32 (41%) 9 (42.9%) >0.05

treatment (%)

NA-naive patients 30 (30.3%)
(%)

22 (28.2%) 8 (38.1%) >0.05

Mean ALT (U/L)  70.59+103  73.17+112 61+58.9 >0.05
Mean HBV DNA  4+2.55 35:23  5.96:2.4  <0.05
(log10 IU/mL)

Mean Knodell 9.11+3.12  9.32:3  8.47+3.44  >0.05
Mean fibrosis D8 2:134  2.33:1 >0.05

HBeAg: Hepatitis B envelope antigen, ADV: Adefovir, NA-naive: Nucleos(t)ide
analogue-naive, ALT: Alanine aminotransferase, HBV: Hepatitis B virus
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mean age of the patients was 50+13 years. Baseline characteristics
of the patients’ status as HBeAg-positive and -negative group and
totals are given in Table 1. Patients’ previous treatments were
investigated. They included the use of more than one drug [adefovir
(ADV), LAM, entecavir, interferon, pegylated interferon] in 41
patients (566.2%), use of LAM in 16 patients (21.9%), use of ADV
in 8 patients (10.9%), use of interferon in 4 patients (5.5%) and use
of entecavir in 4 patients (5.5%).

The rate of complete virologic response (CVR) was determined
to be 78.7%, 89%, 97.9%, 95%, 96.5%, 97.1%, and 92.8% at
the 3rd month, 6t month, and 1st, 2nd, 3rd, 4th 5th and 6t years of
the treatment, respectively. When HBeAg-positive and negative
patients were evaluated, CVR at the end of 3rd month and 6t month
was statistically significantly higher in HBeAg-negative patients, but
no significant difference could be determined between the two
groups in all other periods. CVR rates achieved in HBeAg-positive
and negative patients by years are given in Figure 1.

When CVR in NA-naive and NA-experienced patients was
evaluated by month/year, CVR at the end of the 3@ month was
found to be significantly higher in the NA-experienced group
compared to the NA-naive group (p<0.05). No significant difference
was determined between the two groups regarding CVR in all of
the other periods (p>0.05) (Figure 2). ALT normalization rate was
determined to be 86.8%, 92.5%, 94.9%, 96.3%, 94.7%, 97.1%,
and 100% at the 34 month, 6th month, 1st, 2nd, 3rd, 4th 5th gnd
6th years of the treatment, respectively. A total of 2 patients have
completed 6 years of the treatment and virologic and biochemical
responses have been maintained so far. ALT normalization rates in
HBeAg-positive and -negative patients by month/year are given in
Figure 3. ALT normalization rates in NA-naive and NA-experienced
patients by month/year are given in Figure 4. When the patients
with and without virologic response at 3d month and 6th month
were compared, it was observed that statistically significantly
higher virologic response rates were achieved in HBeAg-negative
patients, in patients of higher ages, and in patients with lower mean
baseline ALT values and lower log HBV DNA values (p.1% with).

The HBeAg seroconversion rate was 9.5%. None of the patients
developed loss of HBsAg. Virologic breakthrough developed in
a total of 7 patients during treatment. We could not evaluate
TDF resistance. Also, we could not evaluate drug resistance
in any of our NA-experienced patients. Poor drug compliance
and discontinuation of the treatment at their own request was
determined in these 7 patients. TDF therapy was maintained
and CVR was achieved. None of the patients in this study had
to discontinue treatment due to TDF-associated adverse effects,
and there was no significant elevation in serum creatinine levels
during the treatment period. It was determined that two patients
developed hepatocellular carcinoma during TDF treatment. Both
patients were male, of advanced age, and treatment-experienced.
Also, both had long-term CHB history and had developed HCC in
the presence of cirrhosis.

Discussion

TDF monotherapy is efficient and safe in the long-term
suppression of HBV (5,6,12). In a study performed by Marcellin et
al. (5) the CVR rate at the end of the 5th year of treatment in HBeAg-
positive and negative patients was found to be 97% and 99%,
respectively. In a study by Buti et al. (6) the CVR rate at the end of
the 7thyear of treatment in HBeAg-positive and -negative patients

was found to be 99.4% and 99.3%, respectively. However, both
of the studies reporting long-term results of TDF treatment were
multi-center studies. Also, in these cases, emtricitabine could be
added to TDF treatment for confirmed viremia at week 72. In daily
practice, we cannot add emtricitabine to TDF because of financial
barriers. Therefore, our study is important to demonstrate real-life
data for clinicians because of the high CVR rates achieved in both
NA-naive and NA-experienced patients with TDF monotherapy.
Advantages of oral NA treatment compared to interferons are
the more potent antiviral effect, good tolerance, lower side-effect
profile, and good compliance (3). However, antiviral resistance
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Figure 1. Virological response according to the hepatitis B envelope
antigen status
HBeAg: Hepatitis B envelope antigen, HBV: Hepatitis B virus
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Figure 2. Virologic responses in nucleos(t)ide analogue-naive and
nucleos(t)ide analogue-experienced patients
NA: Nucleos(t)ide analogue, HBV: Hepatitis B virus
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Figure 3. Biochemical responses in hepatitis B envelope antigen-positive
and hepatitis B envelope antigen-negative patients
HBeAg: Hepatitis B envelope antigen, ALT: Alanine aminotransferase
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Figure 4. Biochemical responses in nucleos(t)ide analogue-naive and
nucleos(t)ide analogue-experienced patients
NA: Nucleos(t)ide analogue, ALT: Alanine aminotransferase
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that can be seen during NA treatment causes treatment failure.
Currently, there are an increasing number of patients who used
multiple NA treatments and experienced treatment failures (13). In
our study, no statistically significant difference was found between
CVR rates in NA-naive and NA-experienced patients at the 1st,
2nd, 3rd, 4th and 5t years of the treatment. TDF monotherapy
was found to be efficient in NA-experienced patients as it was
in NA-naive patients (8,9,10,11,14). However, data on long-term
efficacy and safety in daily practice are still limited, especially in
NA-experienced patients. VWhen we evaluated the current studies
of TDF treatment in NA-experienced patients, we observed that
CVR rates over 4 years of therapy were given in only one study.
Most of the other studies reported only short-term results. For this
reason, we thought that our data reporting results over 5 years of
TDF treatment in NA-experienced patients is important because it
reports long-term results.

Multiple failures of NA therapies are a growing global problem.
LAM is commonly used, especially in some parts of Asia, due to
the high prevalence of CHB and its availability at a low cost (15).
However, in the era when drugs with a high genetic barrier were
not available, ADV and/or entecavir therapy was begun to manage
LAM resistance (13). It has been determined that treatment
response to TDF therapy was not affected in patients who were
determined as having LAM resistance (8,10,14,16,17,18,19). So
far, TDF resistance has not been described in NA-experienced
patients (20). In our study, drug resistance related to NA analogues
previously used was not studied, but it was determined that being
NA-experienced did not affect CVR rates (p<0.05).

Virologic breakthrough developed in total of 7 patients during
treatment. This resulted from poor drug compliance and the
discontinuation of treatment on their own request in these patients.
The drug had not been switched, TDF therapy was maintained
regularly, and CVR was achieved. These results show us that
poor drug compliance is an important factor in the development
of virologic breakthrough. In accordance with our study, Jung et
al. (14) reported that virologic breakthrough developed in a total of
5 patients due to poor medication compliance. The drug had not
been switched, therapy was maintained regularly, and CVR was
achieved in all of these patients.

In our study, virologic response rates achieved at 3@ month and
6th month were statistically significantly higher in the patients with
advanced age, HBeAg-negative, lower baseline ALT values, and
lower log HBV DNA values. In a study performed by Bakhshizadeh
et al. (21) age, HBeAg positivity, higher baseline ALT values, and
HBV DNA values were determined to be factors affecting CVR in
univariate analyses, but HBeAg positivity and higher baseline HBV
DNA levels were found to be independently associated with CVR
in multivariate analyses.

Study Limitations

Our study design is retrospective and we could not evaluate
drug resistance in our NA-experienced patients. Also, the number
of patients who reached five years of treatment is quite low.

Conclusion

The long-term results of TDF monotherapy in both NA-naive
and NA-experienced patients of our study comprising realife
data showed that TDF monotherapy was efficient and safe. Our

long-term results with TDF therapy, especially in CHB patients
who have developed multiple treatment failures to NA treatments
that have caused problems in clinical practice, indicate that TDF
therapy is a highly efficient and safe treatment option in this
patient group.
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