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ABSTRACT 

Aim To evaluate the characteristics of patients with hepatitis B 
virus (HBV) infection and summarize the treatment modalities.

Methods By September 30, 2011 the data of 7871 HBsAg (+) pa-
tients were complied and analysed according to demographic and 
medical records (age, sex, laboratory tests, treatment with antiviral 
agents) in thirty centres of Turkey.

Results Of the 7871 patients 3078 (39.1%) were females; mean 
(standard deviation) age was 35 (14) years, 3180 (40.4%) were 
HBsAg positive (+) after admission to a hospital, 1488 (18.9%) 
after blood donation and 967 (11.9%) were found during routine 
screening. The HBV prevalence among relatives of HBsAg (+) 
patients was 1764 (22.4%), and most frequently infected fami-
ly members were siblings and mothers, 4961 (63.0%) and 2149 
(27.3%), respectively). Anti-HDV was negative in 7407 94.1% of 
patients. Three-fourths of the patients 6383 (81.1%) were HBeAg 
negative (-). Mean (SD) ALT was 85.8 (266.4) U/L. Majority of 
patients, 5588 (71.0%) were chronic hepatitis-B patients under tre-
atment, while 2283 (29.0%) were asymptomatic carriers without 
treatment and only 165 (2.1%) of patients were cirrhotic and 6612 
(84.0%) of those were compensated. One-third of the patients 
2983 (37.9%) were under a combined treatment, while others were 
under monotherapy. Lamivudine, entecavir and adefovir were the 
most frequently used oral therapies, used for 2583 (32.8%), 11.6% 
and 787 (10.0%) of patients, respectively), while 2975 (37.8%) of 
patients were under interferon treatment.

Conclusion Hepatitis B is still a problem in our country. First task 
of the physicians and our state should be to prevent the develo-
pment and spread of the disease with education and vaccination 
programs, safe blood transfusions, and control of barbers. 
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INTRODuCTION

Hepatitis B virus (HBV) infection is a major cause 
of morbidity and mortality worldwide (1,2). The 
World Health Organisation (WHO) has reported 
that ∼2000 million people worldwide have been 
infected with Hepatitis B virus and that 350 mi-
llion of these are chronically infected. The World 
Health Organisation estimated that 65 million of 
chronically infected patients will die from liver di-
sease due to their HBV infection (1,2). 
Hepatitis B virus is transmitted by percutaneous or 
permucosal exposure to infected blood or body flu-
ids and its incubation period ranges from 40 to 160 
days. Acute HBV infections are generally asympto-
matic (1). In adults, ∼30% will present with jaundice 
and hepatitis and 0.1–0.5% develop fulminant liver 
failure. During acute infection, hepatitis B surface 
antigen (HBsAg) and hepatitis B e antigen (HBeAg) 
can be detected in the serum. There are high levels 
of IgM antibodies to the viral core antigen (IgM an-
ti-HBc) in acute period (1-4). A successful host im-
mune response to the virus leads first to clearance of 
HBeAg and subsequent clearance of HBsAg (1-4). 
The appearance of antibodies to HBsAg demonstra-
tes recovery from acute infection (1-4). The persi-
stence of HBsAg for >6 months from its first detec-
tion defined as chronic hepatitis B (CHB) infection. 
The likelihood of developing CHB varies according 
to the age at which the infection is acquired, the risk 
being lowest in adults (<5%) and greatest in neona-
tes born to HBeAg positive mothers (∼90%) (1-4).
The prevalence of HBV infection varies geograp-
hically. Areas are divided into three groups in the 
world as follows: areas of high (>8%), intermediate 
(2–8%) and low (<2%) endemicity (1,2). Overall, 
45% of the global population live in areas of high 
prevalence (4). In low prevalence areas (etc. Nort-
hern Europe and North America), HBV infection is 
primarily acquired in adult age group through sexu-
al contact or injecting drug use. However, in areas 
of high endemicity, it is most commonly acquired 
perinatally or in early childhood (1,2).
Turkey is an intermediate endemic area. According 
to our knowledge our study is of the largest scale 
including 7871 patients with HBV. With this multi-
centre study we aimed to evaluate the characteristi-
cs of patients with hepatitis B virus infection and 
summarize the treatment modalities. We believe 
that our country and the world literature will acqu-
ire important data with this study.

PATIENTS AND METhODS

Participants

A total of 7871 patients who were HbsAg po-
sitive or HBV positive were included in this 
multi-centre study. Mean age of the patients was 
35 (standard deviation 14) years; 3078 (39.1%) 
were females; and 4793 (60.9%) were males. 
The data of the patients including demographic 
and medical records (age, sex, laboratory tests, 
treatment with antiviral agents) were collected 
from seven regions (30 centres) of Turkey in-
cluding Marmara, Aegean, Black Sea, Central 
Anatolia and Mediterranean, Eastern and Sou-
th-eastern Anatolia.  All participants gave their 
written informed consents. The study conformed 
to the standards set by the latest revision of the 
Declaration of Helsinki and was approved by the 
Ethical Committee of the School of Medicine, 
Diyarbakir, Turkey.

Laboratory methods

In this study the Hepatitis B surface antigen 
(HBsAg), Anti-HBs, Hepatitis B envelope an-
tigen (HBeAg), Anti-HBe, Anti-HBc and HBV 
DNA were investigated by using enzyme-linked 
immunosorbent assay (ELISA) method (Abbott 
GmbH Co & KG, Abbott Laboratories, Chicago, 
IL, USA). The patients were further investigated 
for the results of liver function tests including as-
partate aminotransferase (AST), alanine amino-
transferase (ALT), gama-glutamyl transpeptida-
se (GGT), and alkaline phosphatase (AP) levels 
by using standard radioimmunoassay (RIA) kits 
(BioSource Europe S.A., Belgium). Laboratory 
results of patients were recorded.

Statistical methods

All patients were included in the Hepatitis Infor-
mation Network, Turkey (Turk-Hep-Net) patient 
monitoring program. Turk-Hep-Net project is a 
centralized online patient registry program and 
includes real-life cohort of HBV patients and is 
supported by Viral Hepatitis Society of Turkey. 
Thirty centres specialized in viral hepatitis have 
access to the system. By September 30, 2011, the 
data of HBsAg  positive (+) patients were com-
plied and analysed. Two-sided statistical tests 
were used in this study. A p value of 0.05 or less 
was considered significant.
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RESuLTS 

Of 7871 patients the vast majority were from 
South-eastern Anatolia, 2361 (30%) the Aegean 
region 1480 (18.8) ranked second (Table 1). The 
mean (standard deviation) age was 35 (14) ye-
ars; the mean age of patients form South-eastern 
Anatolia was significantly lower than the others 
(p<0.001) (Table 1).  A total of 3078 (39.1%) pa-
tients were females (Table 2).  

ents, respectively), while 2975 (37.8%) of patients 
were under interferon treatment.

DISCuSSION

Turkey is an intermediate endemic area (2%-8%) 
for HBV infection (5,6,7). However, some regions 
of Turkey are high endemic area. In Eastern Ana-
tolia, HBsAg prevalence was found to be 9.8% 
(8). In our study the vast majority of patients were 
from South-Eastern Anatolia (30%) where most 
of the population live in rural areas and the Aege-
an region (18.8%) (near the Aegean Sea) where 
higher HBV prevalence may be caused by high 
population migrants from South-East of Turkey.
In our study mean age of overall patients was 
consistent with other findings in the world and 
Turkey (5,9,10). In a study from Turkey, the 
mean age of 35±11 years among patients with 
HBV was found (9) as well as age-specific preva-
lence also varied greatly between the lowest pre-
valence in the age group of 0-14 years and the hi-
ghest, in 25-34 years age group (5). On the other 
hand mean age of patients form South-Eastern 
Anatolia was significantly lower than in other 
regions probably as a consequence of frequent 
placental transition of infection from mothers. 
Moreover, we found that the frequently infected 
family members were siblings and mothers, and 
accordingly mother to-child transmission proba-
bly was the main route of HBV transmission.
We thought that prevalence of HBV in blood donors 
was probably higher in our country because some 
of the blood donors might have occult hepatitis B 
(absence of HBsAg, low viral replication) (11,12).
In the current study, anti-HDV was positive in 5.9 
% of patients. The prevalence of HDV is relatively 
low in the Northern Europe and North America, 
where HDV infection is confined to intraveno-
us drug users (13). HDV infection appears to be 
higher in Eastern Europe, South America, Me-
diterranean countries and the western regions of 
Asia than in the rest of world (13). Due to HBV 
vaccination and screening donor sera for HBsAg 
the prevalence of HDV decreased in the western 
countries, recently (10). The prevalence of HDV 
in HBsAg-positive patients in Pakistan was extre-
mely high, 58.6% (14), 9.3% and 12.7% in pati-
ents infected with HBV and chronic hepatitis B, 
respectively (15), as well as in the United King-
dom, 8.5% among HBV-infected adult patients 

Regions of Turkey No (%) of patients Mean (standard 
deviation) age

Southeastern Anatolia 2361 (30) 26.2±11.3
Aegean 1480 (18.8) 38.1±15.2
Central Anatolia 1390 (17.6) 33.1±10.4
Marmara 1189 (15.1) 39.4±14.9
Black Sea 752   (9.6) 38.7±15.2
Eastern 389  (4.9) 27.1±10.8
Mediterranean 310   (4) 39.3±8.9
Total 7871 35 (14)

Table 1. Distribution of hepatitis B patients according to the 
regions of Turkey and the mean age

Features of hepatitis B patients No (%) of patients
Chronic hepatitis-B under treatment 5588 (71.0)
Asymptomatic carrier without treatment 2283 (29.0)
Cirrhotic 165 (2.1)
Females 3078 (39.1)

The HBV prevalence among
relatives

Siblings 1111 (63.0)
Mothers 482 (27.3)
Other 171 (9.7)

Anti-HDV negative 7407 (94.1)
HBeAg negative 6383 (81.1)

Table 2. Features of hepatitis B patients in Southeastern 
Anatolia, Turkey

Among patients, 3180 (40.4%) were HBsAg 
positive (+) after admission to a hospital, 1488 
(18.9%) after blood donation and 967 (11.9%) 
were found during routine screening. 
The HBV prevalence of HBsAg (+) patients 
among relatives was 1764 (22.4%), and most 
frequently infected family members were siblings, 
1111 (63.0%), and mothers, 482 (27.3%). Anti-
HDV was negative in 7407 (94.1%) patients (Ta-
ble 2). Three-fourths of the patients, 6383 (81.1%) 
were HBeAg negative (-) (Table 2). Mean (SD) 
ALT was 85.8 (266.4) U/L. Majority of patients, 
5588 (71.0%), had chronic hepatitis-B under trea-
tment (Table 2), while 2283 (29.0%) were asymp-
tomatic carriers without treatment (Table 2), only 
165 (2.1%) patients were cirrhotic (Table 2) and 
139 (84.0%) of those were compensated. One-
third of the patients, 2983 (37.9%), were under 
the combined treatment, while others were under 
monotherapy. Lamivudine, entecavir and adefovir 
were the most frequently used oral therapies, used 
for 2583 (32.8%), 11.6% and 787 (10.0%) of pati-
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(16). In a Turkish study, HDV prevalence was 
45.5% among the patients with chronic HBV (13).  
We thought that because of social and cultural de-
velopment of our country and vaccinations, the 
prevalence of the virus reduced.
HBeAg is one of the serum markers for HBV in-
fection and correlates with high virus infectivity 
(17). A WHO study reported that HBeAg sero-
prevalence across the WHO sub-regions varied 
between 0%-72.8 (18). Demirtürk et al. found that 
8% of the HBsAg-positive group were seropositi-
ve for HBeAg and the patient infected with a mu-
tant virus did not express HBeAg. They suggested 
that infection with mutant HBV strains was asso-
ciated with a negative response to treatment (19). 
Bozdayi et al. also reported that the HBeAg-ne-
gative phenotype in Turkish patients with chronic 
hepatitis was associated with precore mutations 
(20). Thus, some studies also showed that the Me-
diterranean area and Middle East and Asian co-
untries had the highest proportions worldwide of 
HBeAg-negative chronic HBsAg carriers (21,22). 
18.9 % of our patients were HBeAg (+). This ratio 
was consistent with literature and it was higher in 
an earlier Turkish study. The ratio of precore muta-
tions in general population of Turkey is unknown, 
so large scale studies in our country are needed.
Being male may be a risk for HBV infection (23-
27). Risk factors for Hepatitis B such as multi 
partnership, intravenous drug usage, having sha-
ve in barbers, traveling, etc. are more common 
in male population. This may explain the higher 
rate of HBsAg positivity in males.
An elevated ALT level indicates active liver in-
flammation and is a predicting marker of disease 
progression. Mean ALT level of our study was 
consistent with the literature (28).
Agents approved by the U.S. Food and Drug Ad-
ministration (FDA) for the treatment of HBV are 
interferons or nucleoside or nucleotide analogs 
(lamivudine, adefovir, entecavir, tenofovir, and 
telbivudine). Of our patients 63.1% were under 
monotherapy and  lamivudine, which is a synthetic 
nucleoside analogue, was the most frequently used 

drug. Duration of the treatment with lamivudine is 
quite long, and resistance is a significant problem. 
The most frequent mutation is the tyrosine-met-
hionine-aspartate-aspartate (YMDD) mutation of 
the HBV polymerase gene (29,30). The frequency 
of mutation increases proportionally with the du-
ration of lamivudine treatment, and the five-year 
post-treatment frequency is about 65%-70% (31, 
32). Otherwise, lamivudine resistance might also 
be seen in nucleoside naive chronic hepatitis B pa-
tients or inactive HBsAg carriers due to structural 
changes in the DNA polymerase enzyme gene (33, 
34). In a Turkish study, lamivudine resistance was 
10.7% in chronic hepatitis B patients and of those 
4% had primary, and 53.1% had secondary resi-
stance to lamivudine (29). In fact, the main targets 
of anti-HBV therapy are to prevent the develo-
pment of progressive liver disease, cirrhosis, liver 
failure, hepatocellular carcinoma and mortality. 
The authors recommended the usage of more po-
tent agents, treatment change in patients in whom 
the disease progressed during the treatment, and 
combined antiviral agents (29). We should apply 
these recommendations in the patients of Turkey.
In conclusion, our results may be beneficial in the 
prevention of HBV infection and in the management 
of patients with HBV. First task of the physicians and 
our state should be to prevent the development and 
spread of the disease. People must be educated on 
this issue, the living conditions of families should be 
improved, safe blood transfusions should be made, 
barbers should be inspected by the government. 
Further, frequency of HBV may be reduced at the 
society by implementation of vaccination practices 
proposed by the Health Ministry of Turkey. The po-
ssibility of resistance development in patients recei-
ving monotherapy should be kept in mind, if neces-
sary combination therapy should be started.
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