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n INTRODUCTION

Chronic hepatitis B (CHB) is a major cause of 
liver disease. It was estimated that approxi-

mately 350 million people live with CHB infection 
and approximately 600,000 die each year because 
of hepatitis B [1]. The studies showed that 15-40% 
of patients with CHB infection progresses to cir-
rhosis, liver failure, or causes hepatocellular car-
cinoma (HCC) [2].
The main purpose of HBV therapy is to sustain 
viral suppression and to prevent liver complica-
tions. Lamivudine, interferon alfa, adefovir dipiv-
oxil, peginterferon alfa-2a, entecavir and telbivu-
dine were approved antivirals for the treatment 
of CHB [3].
Tenofovir disoproxil fumarate (tenofovir DF) is 
the oral prodrug of tenofovir which was used for 
the treatment of human immunodeficiency virus 
type 1 (HIV-1). It is a nucleotide analogue which 
inhibits viral polymerases by direct binding, and 
after incorporation into DNA, by termination of 
the DNA chain due to the absence of a requisite 
3′ hydroxyl on the tenofovir molecule [3, 4]. In 
recent years, tenofovir DF approved for the treat-

ment of CHB infection. Tenofovir DF was reported 
as an effective drug for the treatment of patients 
with lamivudine-resistant HBV, and patients with 
HIV-1 and HBV coinfection [3, 5]. However in 
literature there was a limited number of studies 
evaluating the long-term efficacy and safety of 
Tenofovir DF in nucleosid(t)e-naive HBeAg-pos-
itive CHB patients. In this retrospective study, we 
aimed to provide 96 week long-term efficacy and 
safety data with TDF treatment in nucleosid(t)e-
naive HBeAg-positive CHB patients.

n PATIENTS AND METHODS

This study is a multicenter study from Southeast 
Anatolian of Turkey. It was conducted in the Dicle 
University Hospital, Diyarbakir Private German 
Hospital, Batman State Hospital, Midyat State 
Hospital, and Kizıltepe State Hospital.
A total of 31 naive HBeAg-positive CHB patients, 
within the age range of 20-59 years were includ-
ed in the study. Mean age of the patients was 
37.6±9.4 years and 20 patients were male. Initial 
serum level of hepatitis B virus DNA (HBV DNA) 
load was >2.000 IU/ml. All the patients had in-
creased serum alanine aminotransferase (ALT) 
level. The initial mean value of ALT were 79±39.9 
IU/L. At the baseline, mean of fibrosis (Ishak) of 
liver biopsies were 2.3±0.7. Mean platelet number 
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of patients was 162 000±24 000 mm3/L. Genotyp-
ing investigation was not performed.
The patients, who had never taken nucleosid(t)e 
treatment, were followed between August 2008 
and December 2009 and treated with Tenofovir 
DF 245 mg/day for 96 week. Patients who had 
previously received nucleos(t)ide analogue or in-
terferon-alfa therapy, were excluded. All subjects 
were asked about risk factors, such as intravenous 
drug use, sharing shaving instruments, sharing 
toothbrushes, shaving at a barber, getting pierc-
ings or tattoos, receiving blood, invasive surgery 
(including endoscopy procedure), haemodialysis, 
a history of dental visits.
Serum HBV DNA level, ALT activity, hepatitis 
B e Antigen (HBeAg), hepatitis B e antibodies 
(anti-HBe), hepatitis B surface Antigen (HBsAg), 
hepatitis B surface antibodies (Anti-HBs), HBV 
DNA level, creatinine level, and urea level were 
evaluated at baseline, week 12, 24, 48 and 96 
during therapy. The diagnosis of naive HBeAg 
positive CHB was performed according to HB-
sAg positivity, HBeAg positivity, HBV DNA 
>105 copy/ml, elevation of serum ALT levels for 
at least 6 months (normal range: 13-31 U/L for 
females and 13-53 U/L for males), ultrasonogra-
phy findings and liver biopsy with no evidence 
of hepatocellular carcinoma, human immuno-
deficiency virus, hepatitis C virus, or hepatitis 
D virus infection, and creatinine clearance of 
more than 70 ml per minute. Liver biopsy was 
performed within 6 months. The liver histology 
was evaluated based on criteria of Ishak, which 
comprise two major components (necroinflam-
mation and fibrosis) [6].

HBsAg, HBeAg and, anti-HBe were assayed with 
the fourth generation enzyme linked immunosor-
bent assay (Abbott Laboratories, North Chicago, 
IL, USA). All patients underwent blood testing 
for liver biochemistry (ALT, AST, ALP, GGT, al-
bumin, and bilirubin), complete blood count, 
prothrombin time, and renal biochemistry before 
commencement of therapy. Serum HBV-DNA was 
measured with the TaqMan polymerase chain re-
action assay (TaqMan HBV Assay, Roche Diag-
nostics; lower limit of quantification = 35 copies/
ml) [6].
Statistical analyses were performed with SPSS 
(Statistical Package for Social Sciences) version 
15.0 software (Friedman and Cochran Q tests). A 
p value less than 0.05 were considered significant.

n RESULTS

Thirty-one adults between 20 and 59 years of age 
were enrolled in the study. A total of 20 male pa-
tients had a history of shaving at a barber. Thirty-
one HBeAg positive patients completed 96 weeks 
of treatment. At the 12 week of the treatment 5.9% 
patients achieved HBV DNA<300 copy, and at the 
96 week, 97.1%. HBeAg loss was observed in 6.7% 
patients on treatment at week 96 (Tables 1 and 
2), HBeAg seroconversion was observed in 6.7 
% patients on treatment at week 96. HBsAg loss 
was observed in none of the patients. Mean ALT 
at week 48 was 32.7 IU/L, at week 96 was 32.6 
IU/L (Figure 1, Table 3). Safety, including renal 
function, was good. Creatinine remained stabile 
through week 96. 

Table 1 - Results of tenofovir DF treatment at the 96 week.

HBV DNA<300 copy/ml HBeAg loss
N % p N % p

Age <40 19 95,5 1,000 2 9,1 0,529
≥40 12 100,0 0 0,0

Gender Female 11 84,6 0,544 2 15,4 0,139
Male 20 95,2 0 0,0

Fibrosis <3 18 85,7 0,534 1 4,8 0,517
≥3 9 100,0 1 11,1

HAI* <7 18 90,0 1,000 1 5,0 1,000
≥7 9 90,0 1 10,0

ALT <70 8 80,0 0,201 0 0,0 1,000
>70 23 95,8 2 8,3

*HAI = Hepatic Activity Index.
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n DISCUSSION

Tenofovir is a potent and selective inhibitor of 
HBV DNA polymerase–reverse transcriptase (3). 
In HBV patients, maintenance of viral suppres-
sion is an important key for determining of thera-
peutic outcomes and a sustained HBV DNA re-
sponse was correlated with serologic, histologic, 
or biochemical responses [3, 7, 8]. Tenofovir DF 
is a drug especially approved for treatment of pa-
tients with lamivudine-resistant HBV. Our study 
will provide significant data related with long-
term efficacy and safety of tenofovir DF treatment 
in nucleosid(t)e-naive HBeAg-positive CHB pa-
tients.
In a study of Woo et al., in the first year of treat-
ment for CHB, tenofovir and entecavir were the 
most potent oral antiviral agents for HBeAg-pos-
itive patients [9]. In their study, the authors re-
ported that in HBeAg-positive patients, tenofovir 
caused undetectable levels of HBV DNA (88%), 
normalization of ALT levels (66%), HBeAg sero-
conversion (20%), and histologic improvement of 
the liver (53%) [9]. Marcellin et al. also found that 
on patients positive for HBeAg, 48 weeks of treat-
ment with tenofovir caused a significantly higher 
proportion of patients with undetectable HBV 
DNA assay by polymerase chain reaction (76% 

versus 13%), ALT normalization (68% versus 
54%), and hepatitis B surface antigen loss (3% ver-
sus 0%), with similar rates of histologic response 
(74% versus 68%) and HBeAg seroconversion 
(21% versus 18%) compared to adefovir therapy 
[3]. A Turkish study reported that at the end of 48 
weeks, treatment with either tenofovir or enteca-
vir resulted in clinically important suppression of 
HBV-DNA (71.3%), and there was not a statisti-
cal difference in inducing undetectable levels of 
HBV-DNA between the entecavir (69%) and teno-
fovir (72.3%) groups [10]. In a recent long-term (1 
year follow-up) study from Turkey, levels of HBV 
DNA less than 400 copies/mL were achieved in 
91.5 %, 92.5 %, and 77 % of patients receiving te-
nofovir, entecavir, or lamivudine, respectively. 
Levels of ALT normalized in 86.8%, 92.1%, and 
71.8% of patients who received tenofovir, ente-
cavir, and lamivudine, respectively [11]. In our 
study, we observed that 5.9% patients achieved 
HBV DNA<300 copy at the 12 week of the treat-
ment and 97.1% at the 96 week. While HBeAg 
loss was observed in 3.3% patients on treatment 
at week 12, and in 6.7% patients on treatment at 
week 96. Similar to other studies, our long term 
study revealed that tenofovir DF caused continu-
ous viral suppression and HBeAg loss.
HBsAg loss or seroconversion display sustained 
immune control of the HBV [3]. The clearance of 
HBsAg was related with very low or undetectable 
HBV DNA, normalization of serum ALT levels, 
improvement in liver histology, a decreased risk 
of HCC [12, 13]. In a study involving HBeAg-
positive patients, the proportion of patients with 
loss of HBsAg during the 48-week treatment pe-
riod was significantly higher in the tenofovir DF 
group than in the adefovir dipivoxil group (3% vs. 
0%) [3]. However we did not observe HBsAg loss 
in any of our study patients. It may be caused by 
genotype D which has poor response to treatment 
is the predominant genotype among patients with 
hepatitis B in Turkey. On the other hand, in the 
absence of HBsAg loss, long-term treatment with 
oral therapies is often required to maintain viral 
suppression. Well-tolerated, potent therapies that 
offer a strong genetic barrier against the develop-
ment of resistance are preferable in these patients 
[3, 14, 15]. An alanine-to-threonine substitution 
at position 194 (rtA194T) has been reported to be 
associated with tenofovir resistance [8]. However 
tenofovir DF has a high genetic barrier to the de-

Table 3 - Monitoring of normalization of ALT levels.

ALT
<70 IU ≥70 IU

N Percent N Percent
0. month 9 30.0 21 70.0
3. month 24 80.0 6 20.0
6. month 30 100.0 0 0.0
12. month
22. month

29
29

96.7
96.7

1
1

3.3
3.3

p<0.001

Table 2 - Monitoring of HBeAg loss according to the 
months during 22 months.

HBeAg
Negative Positive

N % N %
0. month 0.0 0.0 30.0 100.0
3. month 0.0 0.0 30.0 100.0
6. month 1.0 3.3 29.0 96.7
12. month 2.0 6.7 28.0 93.3
22. month 2.0 6.7 28.0 93.3

Cochran Q test p=0,194
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velopment of resistance [1, 2].
In our study, the mean values of ALT, an indicator 
of response to therapy, decreased during the 96 
week therapy according with the literature data 
[1, 3, 9].
Tenofovir DF can cause Fanconi syndrome and 
renal insufficiency, as well as osteomalacia and 
decrease in bone density during the treatment of 
HIV patients. However in our study and in other 
studies, a renal event or lactic acidosis was not en-
countered during treatment with tenofovir DF in 
patients with CHB infection [1, 3, 16]. In addition, 
although long-term follow-up studies reported 
that treatment with tenofovir DF resulted in re-
gression of cirrhosis in patients with CHB (posi-
tive or negative for HBeAg), we did not compare 

the biopsy results of 96th week with the baseline 
scores and this represents a limit of our study [2].
In conclusion, our study revealed that tenofovir 
DF was a well tolerated and potent agent which 
determines a continuous viral suppression with 
increasing HBeAg loss through week 96. Howev-
er it should be reminded that prevention of hepa-
titis B in our region depends on the reduction of 
risk factors, such as sharing shaving instruments, 
toothbrushes, shaving at a barber.
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Tenofovir disoproxil fumarate (Tenofovir DF) is a 
nucleotide analogue. This multicentre study reports 
retrospectively the long-term efficacy and safety data 
with tenofovir DF treatment in nucleosid(t)e-naive, 
hepatitis B e antigen (HBeAg)-positive chronic hepa-
titis B patients. Thirty-one patients (11 females, 20 
males) received 245 mg tenofovir DF per diem. All 
patients’ initial serum hepatitis B virus (HBV) DNA 
levels were over 2,000 IU/ml. Serum alanine amino-
transferase (ALT) levels, HBeAg, hepatitis B e antibod-
ies (anti-HBe), hepatitis B surface antigen (HBsAg), 
hepatitis B surface antibodies (Anti-HBs), HBV DNA, 
creatinine and urea levels were evaluated at baseline, 

SUMMARY

and at weeks 12, 24, 48 and 96 during therapy. Thirty-
one patients completed 96 weeks of treatment. Mean 
age was 37.6±9.4 years. The initial mean value of ALT 
was 79±39.9 IU/L. At baseline, mean of fibrosis (Ishak) 
of liver biopsies was 2.3±0.7. Two of the patients (5.9%) 
achieved HBV DNA<300 copy at week 12 of treatment 
and 97.1% at week 96. HBeAg loss was observed in 
6.7% of patients. At week 96, HBsAg loss was not ob-
served in any of the patients. Mean ALT at week 48 
was 32.7 U/L, at week 96 32.6 U/L. Renal safety was 
good. Creatinine remained stable. Tenofovir DF was 
well tolerated and produced potent, continuous viral 
suppression with increasing HBeAg loss.

Tenofovir disoproxil fumarato (tenofovir DF) è un analogo 
nucleotidico. Questo studio multicentrico retrospettivo ri-
porta i dati di efficacia e sicurezza a lungo termine relativi 
al trattamento con tenofovir DF in pazienti affetti da epa-
tite cronica B naïve per il trattamento con nucleos(t)idi e 
HBeAg-positivi. Trentuno pazienti (11 donne, 20 uomini) 
erano in trattamento con 245 mg di tenofovir DF per diem. 
In tutti i pazienti, i livelli sierici di HBV DNA al basale 
erano superiori a 2000 UI/ml.
I livelli sierici di ALT, HBeAg, anticorpi anti-HBe, HBsAg, 
anticorpi anti-HBs, HBV DNA, creatinina e urea sono sta-
ti valutati al basale e alle settimane 12, 24, 48 e 96 nel 
corso della terapia. Trentuno pazienti, di età media pari a 
37,6±9,4 anni, hanno completato le 96 settimane di tratta-

RIASSUNTO

mento. Il valore medio iniziale di ALT era pari a 79±39,9 
UI/L. Al basale, la media di fibrosi (Ishak) delle biopsie epa-
tiche era di 2,3±0,7. Un livello di HBV DNA<300 copie è 
stato raggiunto da due pazienti (5,9%) alla settimana 12 
di trattamento e dal 97,1% dei pazienti alla settimana 96. 
La scomparsa di HBeAg è stata riscontrata nel 6,7% dei 
pazienti. Alla settimana 96, la scomparsa di HBsAg non 
è stata osservata in nessun paziente. La media di ALT è 
risultata pari a 32,7 U/L alla settimana 48 e di 32,6 U/L 
alla settimana 96. La sicurezza del farmaco a livello rena-
le è risultata buona e i valori di creatinina si sono man-
tenuti stabili. Tenofovir DF è stato ben tollerato e ha 
determinato una soppressione virale potente e continua, 
con riduzione crescente di HBeAg.



35Tenofovir disoproxil fumarate treatment in HbeAg-positive patients

n References

[1] Murray K.F., Szenborn L., Wysocki J., et al. Random-
ized, placebo-controlled trial of tenofovir disoproxil fu-
marate in adolescents with chronic hepatitis B. Hepatol-
ogy 56, 2018-2026, 2012. 
[2] Marcellin P., Gane E., Buti M., et al. Regression of 
cirrhosis during treatment with tenofovir disoproxil 
fumarate for chronic hepatitis B: a 5-year open-label 
follow-up study. The Lancet 381(9865), 468-475, 2013. 
Retrieved from:http://www.sciencedirect.com/sci-
ence/article/pii/S0140673612614251; Last accessed 
July 1, 2014.
[3] Marcellin P., Heathcote E.J., Buti M., et al. Tenofo-
vir Disoproxil Fumarate versus Adefovir Dipivoxil 
for Chronic Hepatitis B. N. Eng. J. Med. 359, 2442-2455, 
2008.
[4] Cherrington J.M., Allen S.J.W., Bischofberger N., 
Chen M.S. Kinetic interaction of the diphosphates of 
9-(2-phosphonylmethoxyethyl) adenine and other anti-
HIV active purine congeners with HIV reverse tran-
scriptase and human DNA polymerases α, β, and γ. 
Antivir. Agents Chemother. 6, 217-221, 1995.
[5] Brunelle M.N., Lucifora J., Neyts J., et al. In vitro 
activity of 2,4-diamino-6-[2- (phosphonomethoxy)
ethoxy]-pyrimidine against multidrug-resistant hepa-
titis B virus mutants. Antimicrob. Agents Chemother. 51, 
2240-2243, 2007.
[6] Su Q-M, Ye X-G. Effects of telbivudine and entecavir 
for HBeAg-positive chronic hepatitis B: A meta-analy-
sis. World J. Gastroenterol. 21(18), 6290-6301, 2012.
[7] Van Bömmel F., De Man R.A., Wedemeyer H., et 
al. Long-term efficacy of tenofovir monotherapy for 
hepatitis B virus-monoinfected patients after failure of 
nucleoside/nucleotide analogues. Hepatology 51, 73-80, 
2010. 
[8] Lok A.S., Trinh H., Carosi G., et al. Efficacy of en-

tecavir with or without tenofovir disoproxil fumarate 
for nucleos(t)ide-naïve patients with chronic hepatitis 
B. Gastroenterology 143, 619-628, 2012.
[9] Woo G., Tomlinson G., Nishikawa Y., et al. Tenofovir 
and entecavir are the most effective antiviral agents for 
chronic hepatitis B: a systematic review and Bayesian 
meta-analyses. Gastroenterology 139, 1218-1229, 2010.
[10] Doğan U.B., Kara B., Gumurdulu Y., Soylu A., Akin 
M.S. Comparison of the efficacy of tenofovir and ente-
cavir for the treatment of nucleos(t)ide-naive patients 
with chronic hepatitis B. Turk. J. Gastroenterol. 23, 247-
252, 2012.
[11] Köklü S., Tuna Y., Gülşen M.T., et al. Long-term ef-
ficacy and safety of lamivudine, entecavir, and tenofo-
vir for treatment of hepatitis B virus-related cirrhosis. 
Clin. Gastroenterol. Hepatol. 11, 88-94, 2013.
[12] Chen Y.C., Sheen I.S., Chu C.M., Liaw Y.F. Prog-
nosis following spontaneous HBsAg seroclearance in 
chronic hepatitis B patients with or without concurrent 
infection. Gastroenterology 123, 1084-1089, 2002.
[13] Fattovich G., Giustina G., Sanchez-Tapias J., et al. 
Delayed clearance of serum HBsAg in compensated 
cirrhosis B: relation to interferon alpha therapy and 
disease prognosis. European Concerted Action on Viral 
Hepatitis (EUROHEP). Am. J. Gastroenterol. 93, 896-900, 
1998.
[14] Lok A.S., Zoulim F., Locarnini S., et al. Antiviral 
drug-resistant HBV: standardization of nomenclature 
and assays and recommendations for management. He-
patology 46, 254-265, 2007.
[15] Alberti A., Clumeck N., Collins S., et al. Short state-
ment of the first European consensus conference on the 
treatment of chronic hepatitis B and C in HIV coinfect-
ed patients. J. Hepatol. 42, 615-624, 2005.
[16] Verhelst D., Monge M., Meynard J.-L., et al. Fan-
coni syndrome and renal failure induced by tenofovir: 
a first case report. Am. J. Kidney Dis. 40, 1331-1333, 2002.


