
INTRODUCTION

Hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections are still major public health
problems around the globe. These diseases cause

chronic hepatitis, cirrhosis, and hepatocellular
carcinoma, all of which are serious public health
concerns (1). Recent estimates indicate that there
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Amaç: Çal›flmada, Afyon Kocatepe Üniversitesi Aile Hekimli¤i
Poliklini¤i’ne, rutin sa¤l›k kontrolü için baflvuranlarda, hepa-
tit B virus ve hepatit C virus tafl›y›c›l›k oranlar› ile izole hepa-
tit B "core" antikoru pozitiflik oranlar›n›n saptanmas› amaç-
lanm›flt›r. Yöntem: Çal›flmaya, Ocak 2002-Ocak 2004 tarihleri
aras›nda Afyon Kocatepe Üniversitesi T›p Fakültesi Aile He-
kimli¤i poliklini¤ine sa¤l›k kontrolü için baflvuran 1320 kifli
dahil edildi. Tümünden tek serum örne¤i al›nd›. Serumlarda
ELISA yöntemi ile hepatit B yüzey antijeni, hepatit B yüzey an-
tijen antikoru (anti-HBs), anti-HBcIgG ve anti-hepatit C virus
araflt›r›ld›. HBsAg pozitif olan serumlarda, hepatit B "early"
antijeni ve antikoru yine ELISA ile araflt›r›ld›. Di¤er viral ifla-
retler negatif iken sadece HBcIgG pozitifli¤i olmas› "izole anti-
HBcIgG" pozitifli¤i olarak de¤erlendirildi. Bulgular: HBsAg,
anti-HBs, izole anti-HBcIgG, and anti-hepatit C virus pozitif-
likleri s›ras› ile %6.6, %27.2, %6.1 ve %2.2olarak bulundu.
HBsAg pozitifli¤i olan 87 kiflinin %8’inde HBeAg pozitif bulun-
du. Saptanan oranlar, yafl ve cinsiyet aç›s›ndan karfl›laflt›r›ld›-
¤›nda HBsAg pozitifli¤i erkelerde kad›nlardan daha yüksek bu-
lundu (p=0.02). Anti-hepatit C virus ve anti-HBcIgG pozitifli¤i
ise 50 yafl üzerindekilerde, 50 yafl alt›ndakilere göre daha yük-
sek bulundu (s›ras› ile p=0.001 ve p=0.001). Sonuç: Sonuçlar›-
m›z, örnek seçimi randomize olmad›¤›ndan Afyon bölgesini
tam olarak yans›tmasa da olgu say›m›z›n yüksek olmas›, bölge-
mizdeki hepatit B virus ve hepatit C virus seroprevalans› aç›-
s›ndan önemli bir fikir vermektedir. Saptanan oranlar›n ülke-
mizdeki üst s›n›rlara yak›n olmas› bu bölgede hepatit B virus
ve hepatit C virus infeksiyonlar›n›n önemine dikkat çekmekte-
dir. 

Anahtar kelimeler: Hepatit B virus, hepatit C virus, 
seroprevalans

Background/aims: The aim was to determine the seropreva-
lence rates for hepatitis B virus and hepatitis C virus and the
frequency of hepatitis B core antibody seropositivity alone in re-
sidents of a city in Turkey. The subjects visited the Family Me-
dicine Outpatient Clinics of a university hospital in Afyon for
routine health checks between January 2002 and January
2004. Methods: A single serum sample was collected from sub-
jects examined. The sera were analyzed by ELISA for hepatitis
B surface antigen, hepatitis B surface antibody, anti-HBcIgG
and anti-hepatitis C virus. Samples that were HBsAg-positive
were also screened for hepatitis B early antigen and antibody.
Subjects who were positive for anti-HBcIgG alone were conside-
red to have "isolated anti-HBcIgG positivity". Results: 1320
persons weere screened the rates of positivity for HBsAg, anti-
HBs, isolated anti-HBcIgG, and anti-hepatitis C virus were
6.6%, 27.2%, 6.1% and 2.2%, respectively. Eight percent of the
87 HBsAg-positive individuals were HBeAg-positive. Compari-
son of marker detection rates according to sex and age (younger
than 50 years vs 50 years or older) revealed a significantly hig-
her prevalence of HBsAg positivity in males than in females
(p=0.02), and a significantly higher prevalence of anti-hepatitis
C virus and anti-HBcIgG positivity in the older than in the yo-
unger group (p=0.001 and p=0.001, respectively). Conclusion:
According to our results, the rates of hepatitis B virus and he-
patitis C virus seropositivities in our region are similar to those
reported in recent studies from other parts of Turkey. But these
results cannot be extrapolated to all residents of the Afyon area
because a random sampling method was not used for statistical
analysis. However, they provide a good reference for future stu-
dies because of the large number of cases investigated.
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are currently 2 billion people infected with HBV
and 170 million infected with HCV worldwide
(2, 3).

Many researchers have investigated prevalence
rates of HBV and HCV infections in various gro-
ups (blood donors, health care workers, hemodi-
alysis patients, and others) from different parts of
Turkey. The data indicate that infection rates dif-
fer according to region. According to the findings,
the rates of hepatitis B surface antigen (HBsAg)
positivity and anti-HCV positivity in our country
range from 1%-14.3% and 0.2%-2.4%, respectively
(4, 5). 

Anti-hepatitis B core antibody (anti-HBcIgG) is
another serological marker for HBV infection.
This antibody is frequently detected in combinati-
on with HBsAg or hepatitis B surface antibody
(anti-HBs). Positivity for anti-HBcIgG alone may
indicate past infection with HBV, but this finding
is rare; patients with this marker are almost al-
ways positive for HBsAg or anti-HBs. Anti-
HBcIgG positivity alone can also signal occult
HBV infection, and this finding demands special
consideration (6). 

In this study, we assessed seroprevalence rates of
HBV and HCV and the frequency of anti-HBcIgG
seropositivity alone in healthy people who visited
a university hospital in west-central Turkey for
routine health checks. 

MATERIALS AND METHODS

This prospective study involved patients who visi-
ted the Family Medicine Outpatient Clinics of Ko-
catepe University Hospital in Afyon, Turkey (po-
pulation 130,000) for routine health checks betwe-
en January 2002 and January 2004. None of the
individuals had specific complaints; all visits were
regular check-ups. Each person underwent a full
physical examination and routine laboratory tes-
ting. Since hepatitis is endemic in Turkey, the lat-
ter included HBV and HCV serology. Individuals
who had been previously diagnosed as carriers of
HBV or HCV, those with history of jaundice, and
those younger than 15 or older than 70 years of
age were excluded.

Each subject included in the study was screened
for the serological markers HBsAg, anti-HBs, an-
ti-HBcIgG and anti-HCV using commercial kits
based on a micro-ELISA method (Biomerieux,
France). Rates of positivity for HBsAg, anti-HCV,
and anti-HBs were analyzed according to age and

sex. Patients who exhibited anti-HBcIgG positi-
vity alone (i.e., those who were positive for anti-
HBcIgG but negative for HBsAg and anti-HBs)
were considered to have "isolated anti-HBcIgG po-
sitivity." Rates of isolated anti-HBcIgG were also
evaluated according to age and sex.

In addition to age and sex categories, the anti-
HBs-positive subgroup was divided according to
vaccination status (natural versus vaccinal HBV
immunity). Subjects who tested positive for both
anti-HBs and anti-HBcIgG were considered to ha-
ve natural immunity to HBV infection. Those who
were positive for anti-HBs alone were considered
to have vaccine-induced immunity. 

All subjects who were HBsAg-positive were furt-
her screened for hepatitis B e antigen (HBeAg)
and antibody (anti-HBe). HBeAg and anti-HBe se-
ropositivity were determined by micro-ELISA
method using commercial kits (Organon Teknika
Biomerieux, France).

The frequencies of positivity for HBsAg, anti-HBs,
isolated anti-HBcIgG, and anti-HCV in the diffe-
rent categories that were analyzed were all com-
pared using Fisher’s exact test. 

RESULTS

A total of 1320 individuals (age range, 15-70 ye-
ars) were seen for regular health checks during
the study period, and all were included in the
study. The total comprised 714 (54%) females and
606 (46%) males. The mean age of the females was
40.7±13.9 years and that of males 41.2±14.5 years.
For analysis, the entire group was also divided in-
to a younger and an older age group (15-49 years
and 50-70 years, respectively).

Of the 1320 total subjects, 87 (6.6%) were HBsAg-
positive, 359 (27.2%) were anti-HBs-positive, 81
(6.1%) were isolated anti-HBcIgG-positive, and 29
(2.2%) were anti-HCV-positive. None of the sub-
jects was simultaneously positive for HBsAg and
anti-HCV. The rates of HBsAg positivity in fema-
les and males were 4.6% and 9%, respectively. The
corresponding rates for anti-HCV positivity were
2% and 2.5% and for anti-HBs positivity were 27%
and 27.4%. The rates of isolated anti-HBcIgG po-
sitivity in females and males were 5.9% and 6.4%,
respectively. Comparison of rates for the two sexes
revealed a significantly higher rate of HBsAg posi-
tivity in males than in females (p=0.02), but no
statistically significant sex differences were detec-
ted for anti-HCV, anti-HBs, or isolated anti-

DEM‹RTÜRK et al.268



HBcIgG (p>0.05, p>0.05, and p>0.05, respecti-
vely). 

In the younger age group, the rates of HBsAg, an-
ti-HBs, isolated anti-HBcIgG and anti-HCV sero-
positivity were 7%, 26.3%, 3.6% and 1.3%, respec-
tively. The corresponding rates in the older age
group were 5.6%, 29.5%, 12.5% and 4.5%. The ol-
der group had significantly higher frequencies of
isolated anti-HBcIgG positivity and anti-HCV
than the younger group (p=0.0001 and p=0.001,
respectively), but there were no significant diffe-
rences between the rates of HBsAg and anti-HBs
positivity in these two groups (p>0.05 and p>0.05,
respectively). Table 1 shows the findings in the
1320 subjects grouped according to age and sex.

the older group. Of the subgroup with natural im-
munity, 135 (49%) were males and 138 (51%) fe-
males, and 171 (63%) were in the younger group
and 102 (37%) in the older group. Statistical com-
parison showed that younger subjects accounted
for a significantly larger proportion of the two im-
munity-type subgroups than older individuals (p =
0.0001 for the vaccinal immunity group, p = 0.004
for the natural immunity group). Table 2 shows
the distributions of anti-HBs-positive subjects ac-
cording to sex, age group, and HBV immunity sta-
tus.

Seven (9%) of the 87 HBsAg seropositive subjects
were identified as HBeAg-positive. The other 80
subjects were identified as HBeAg-negative, anti-
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Serological Female Male Younger age group Older age group Total
marker (n=714) (n=606) (n=944) (n=376) (n=1320)

HBsAg 33 (4.6%)a 54 (9%) 66 (7%)e 21 (5.6%) 87 (6.6%)

Anti-HBs 193 (27%)b 166 (27.4%) 248 (26.3%)f 111 (29.5%) 359 (27.2%)

Isolated anti-HBcIgG 42 (5.9%)c 39 (6.4%) 34 (3.6%)g 47 (12.5%) 81 (6.1%)

Anti-HCV 14 (2%)d 15 (2.5%) 12 (1.3%)h 17 (4.5%) 29 (2.2%)

Table 1. Distribution of subjects according to sex and age 

a: Males vs females HBsAg: p=0.02, b: Males vs females anti-HBs: p>0.05, c: Males vs females isolated anti-HBcIgG: p>0.05, d: Males vs females
anti-HCV: p>0.05, e: Younger age group vs older age group HBsAg: p>0.05, f: Younger age group vs older age group anti-HBs: p>0.05, g: Younger
age group vs older age group isolated anti-HBcIgG: p=0.001,h: Younger age group vs older age group anti-HCV: p=0.001

A total of 359 subjects [27.2% of total; 166 (27.4%)
of all males and 193 (27%) of all females] were fo-
und to be anti-HBs seropositive (Table 1). Eighty-
six (24%) of these individuals had vaccinal immu-
nity against HBV infection and the other 273 sub-
jects (76%) were naturally immune to HBV. Of the
subgroup with vaccine-induced immunity, 31
(36%) were males and 55 (64%) females, and 77
(90%) were in the younger group and 9 (10%) in

HBe positive. Of the 7 HBeAg-positive subjects, 4
were males (representing 7.4% of the 54 total
HBsAg-positive males) and 3 were females (repre-
senting 9.1% of the 33 total HBsAg-positive fema-
les). Also, 4 were in the younger age group (6.1%
of the total 66 HBsAg-positive subjects in the yo-
unger group) and 3 were in the older group (14.3
of the total 21 HBsAg-positive subjects in the older
group). Table 3 shows these distributions.

Subject grouping Vaccinal immunity Naturally immune Total n (%)

(group 1) n (%) (group 2) n (%)

Male 31 (36%)a 135 (49%)b 166 (46.2%)

Female 55 (64%) 138 (51%) 193 (53.8%)

Younger age group 77 (90%)c 171 (63%)d 248   (69%)

Older age group 9 (10%) 102 (37%) 111   (31%)

Total 86 (24%) 273 (76%) 359 (100 %)

Table 2. Distributions of the anti-HBs-positive subjects by sex and age according to HBV immunity status

a: Males vs females group 1: p>0.05, b: Males vs females group 2: p>0.05, c: Younger age group vs older age group 1: p= 0.0001, d: Younger age group
vs older age group 2: p= 0.004



DISCUSSION

Hepatitis B and C virus infections are important
community health problems in Turkey, and diffe-
rent regions have different seroprevalence rates
for these viruses (4). Many studies have examined
HBV and HCV infection in Turkey, and the results
indicate that the prevalence of HBsAg positivity
ranges from 1% to 14.3%, depending on geographi-
cal area (4). Based on these reports, Turkey is con-
sidered a region with medium endemicity for HBV
infection (4). 

The current study is the first to have examined
HBV and HCV seroprevalence in Afyon, a city in
west-central Turkey. We sought to determine the
seroprevalence of HBV and HCV in healthy peop-
le who visited our hospital for routine health
checks. The data revealed 6.6% seropositivity for
HBsAg and 2.2% seropositivity for anti-HCV. The-
se results are similar to those reported in recent
studies from other parts of Turkey (4, 5). 

As noted, the population of Afyon is 130,000. Ko-
catepe University Hospital is the only university
health center in the city, and people from all parts
of the city and its outlying areas attend this hospi-
tal for routine health checks. Although our samp-
ling method was not statistically rigorous enough
to reflect the entire population of the Afyon area,
the number of subjects was large (1320 subjects in
total). In our opinion, the results provide a rough
idea of the rates of HBV and HCV infection in the
Afyon area. 

Our study revealed a significantly higher rate of
HBsAg seropositivity in males than in females
(p=0.02), but no sex difference with respect to an-
ti-HBs seropositivity (p>0.05). These findings are
similar to those that Erden and coworkers repor-
ted for Istanbul (5). This higher frequency of
HBsAg positivity in males is likely explained by
the fact that all healthy Turkish men are required

to complete at least one period of army service.
During this time, they are exposed to potential
blood transmission via instruments such as scis-
sors, razor blades, straight razors, etc. during ha-
ircutting/shaving by barbers.

We found no significant difference between males
and females with respect to seroprevalence of an-
ti-HCV (p>0.05); however, the older age group had
a higher rate of anti-HCV positivity than the yo-
unger group (p=0.001). Part of the reason for this
difference may be increased public awareness abo-
ut viral hepatitis throughout Turkey. Efforts are
being made to inform the population about risks
and prevention through regular public education
programs. Also, the older group had had more ye-
ars of possible exposure to HCV or HBV. 

We revealed a significantly higher rate of HCV se-
ropositivity in the older versus younger age group
(p=0.001). According to this result, it may be con-
sidered that immunity is weakened in the elderly
and that transmission possibility of HCV is low in
the older age group. But this is not clear. Because
we did not investigate HCV RNA in those pati-
ents, our subjects may have been inactive HCV
carriers. 

In the younger age group, the rate of subjects with
natural immunity to HBV was two times greater
than in the older age group (63% vs 37%), which
may reveal decreased immunity to HBV in the el-
derly. 

In our study, the rate of isolated anti-HBcIgG po-
sitivity was 6.1%. Previous reports from Turkey
and other parts of the world have noted correspon-
ding prevalence rates ranging from 0.1% to 20%
(7-9). Detection of anti-HBcIgG in the absence of
HBsAg and anti-HBs can signify one of at least fo-
ur different situations related to HBV infection: 1)
it can be years after the infection has resolved and
anti-HBs has fallen below detectable levels; 2) the
finding can reflect passive transfer of anti-HBc
from blood donation; 3) the individual may have
occult HBV infection; or 4) the results for the other
HBV markers may be false-negatives (10-13). The
most important of these four situations health-wi-
se is occult HBV infection. It has been documented
that such infections may play a role in transmissi-
on of the virus, and that occult HBV may be a risk
factor for development of hepatocellular carcino-
ma. Further testing of our subjects who exhibited
isolated anti-HBcIgG positivity was beyond the
scope of this study. However, such investigations
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Subject HBeAg- HBeAg- Rate of HBeAg

grouping positive negative positivity

(n) (n) 

Male 4 50 7.4%

Female 3 30 9.1%

Younger age group 4 62 6.1%

Older age group 3 18 14.3%

Total 7 80 9%

Table 3. Serological status for HBeAg in the HBsAg-
positive subgroup



are necessary in this patient group for the reasons
mentioned above (12). Our analysis revealed simi-
lar rates of isolated anti-HBcIgG positivity in ma-
les and females (p>0.05), but a significantly higher
rate in the older than in the younger age group
(p=0.0001). In some of the positive cases in the ol-
der group, it is possible that patients had had
HBV infection at a younger age and that anti-HBs
levels had dropped to undetectable levels with ti-
me. This might partially explain the difference in
anti-HBcIgG findings between the two age groups.
Another reason could be the above-mentioned
improvements in community education about viral
hepatitis and preventive methods in recent years.
Furthermore, there has been a significant drop in
the number of consanguineous marriages in Tur-
key over the past years. This could be reducing the
number of HBV infections because it has been re-
ducing transmission of the virus with sexual con-
tact and via the horizontal route. 

Although the rate of isolated anti-HBcIgG positi-
vity in the older age group was higher than in the
younger age group, the rates of anti-HBs positivity
were similar in the two groups. As a result, we can
consider that HBsAg positivity decreases and pos-
sibility of spontaneous HBsAg seroconversion inc-
reases with age. 

Our testing revealed that 33.8% of the 1320 sub-
jects in the study (6.6% HBsAg-positive plus
27.2% anti-HBs positive) were found seropositive
for HBV. There has been an HBV vaccination
program for neonates in Turkey since 1998, but
this has had no impact on the rate of HBV infecti-
on in our country. There is a need to add routine
adolescent vaccination to the strategy, as this will
achieve more rapid reduction in HBV transmissi-
on (14,15). However, due to national economic
problems, only risk groups of adolescents are cur-
rently being vaccinated, and the same holds for
adults. In our study, only 24% of the anti-HBs-po-
sitive subjects were vaccinated. In both age groups
of anti-HBs-positive individuals, the number of
subjects with natural immunity to HBV was gre-
ater than the number of vaccinated cases (Table
2). The high rate of HBV infection we observed
and these immunity findings underline the seri-
ousness of the HBV problem in Afyon. Further, we
found that younger individuals comprised signifi-
cantly larger proportions of both the vaccinated
subgroup (p=0.0001) and the naturally immune
(p=0.004) subgroup of anti-HBs-positive cases
than did individuals from the older age group. As

noted above, only risk groups are vaccinated aga-
inst HBV in our country, so these results indicate
that even with better education programs in place,
adolescents and younger adults in Turkey are ex-
posed to this virus significantly more frequently
than older adults. It is clear that the HBV vacci-
nation programs for adolescents constitute the
most effective strategy for preventing the spread
of this disease. 

Hepatitis B e antigen is another antigen associ-
ated with HBV infection, and is encoded by the
precore sequence of the HBV genome. Positivity
for HBeAg reflects ongoing replication and infecti-
vity of the virus. Seronegative status for HBeAg in
a case of confirmed HBV infection indicates that
the patient is infected with an HBV mutant that
does not express HBeAg. Carriers of HBsAg who
are infected with mutant viruses that do not
synthesize HBeAg will test positive for anti-HBe.
Infection with mutant HBV strains is associated
with negative response to treatment (1). 

In our study, 9% of the HBsAg-positive subgroup
(87 patients total) were seropositive for HBeAg.
Bozdayi and colleagues (16) have reported that the
HBeAg-negative phenotype in Turkish patients
with chronic hepatitis is associated with mutati-
ons in the precore region of the HBV genome. The
Mediterranean area and Middle East and Asian
countries have the highest proportions worldwide
of HBeAg-negative chronic HBsAg carriers. Re-
cent data suggest that HBeAg-negative chronic
hepatitis is more common than previously suspec-
ted, and that this condition occurs worldwide (17,
18). The precise seroprevalence of HBeAg in chro-
nic HBsAg carriers in Turkey is unknown because
no study to date has involved adequate numbers of
such patients. A few investigators have looked at
small numbers of chronic HBsAg carriers in Tur-
key, and the reported seroprevalence rates of HBe-
Ag have ranged from 33% to 67% (16, 19, 20). The
rate in our study was very low, but our total num-
ber of HBsAg-positive subjects was relatively
small. 

This study of HBV and HCV seropositivity and the
rate of isolated anti-HBcIgG in healthy subjects
(adolescents through geriatric age) was conducted
at a Turkish university hospital and included a fa-
irly large study sample. Our findings for the city of
Afyon, located in west-central Turkey, were 33.8%
seroprevalence for HBV and 2.2% seroprevalence
for HCV. These figures are similar to correspon-
ding results from other regions of Turkey. The

Hepatitis B and C seroprevalence in Afyon 271



rate of isolated anti-HBcIgG positivity in this
study was 6.1%. Our results cannot be considered
reflective of all residents of Afyon and the surro-
unding area; however, the large number of sub-

jects investigated gives it validity. We believe that
this study is a good starting point that will create
useful comparison for future HBV and HCV serop-
revalence studies performed in our region.
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