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Girifl ve Amaç: Bu çal›flman›n amac›, bölgemizde, hepatit C virüsü infeksiyonunun olas› bulafl›m yollar›n›n ve yak›n dönemde he-
patit C virüsü genotiplerinin da¤›l›m›n›n belirlenmesidir. Gereç ve Yöntem: Hepatit C virüsü risklerinin belirlenmesi amac› ile
Ege Üniversitesi Hastanesi T›bbi Mikrobiyoloji Laboratuvar›na, 2005-2010 tarihleri aras›nda kan örnekleri yollanarak anti-hepatit
C virüs pozitif olarak bulunan toplam 215 hasta çal›flmaya al›nm›flt›r. Hepatit C virüsü genotip belirleme çal›flmas› için Mart 2007-
Mart 2011 tarihleri aras›nda ayn› laboratuvara baflvuran 535 hasta örne¤i çal›flmaya al›nm›flt›r. Hepatit C virüsü bulafl›nda ola-
s› risk faktörleri hakk›nda bilgi, telefon anketi ile toplanm›flt›r. Hepatit C virüsü genotiplemesi için restriksiyon parça uzunlu¤u po-
limorfizmi analizi yap›lm›flt›r. Bulgular: Çal›flma grubunda en s›k görülen risk faktörlerinin dental giriflimler (171; %79,5) ve
ameliyat öyküsü (137; %63,7) oldu¤u belirlendi. 535 hastan›n 499’unda (%93.3) genotip 1 saptand›. Genotip 1 saptanan olgular›n
69’unun genotip 1a (%12,9), 430’unun (80,4%) 1b subtipi oldu¤u belirlendi. Genotip 3, 20 hastada (%3,7), genotip 2, sekiz hastada
(%1,5) ve genotip 4, sekiz hastada (%1,5 ) saptand›. Sonuç: Genotip 1 d›fl› olgularda bir art›fl olmakla beraber bölgemizde genoti-
pik çeflitlilik nadir olarak izlenmektedir. Hastanemize baflvuran hastalarda hepatit C virüs infeksiyonu aç›s›ndan risk faktörleri-
nin bafl›nda dental giriflimler ve ameliyat öyküsü bulunmaktad›r. Bu risk faktörleri basit infeksiyon kontrol uygulamalar› ve e¤i-
tim programlar› ile önlenebilir niteliktedir.

Anahtar kelimeler: Genotip, hepatit C, risk faktörleri

Background/aims: The aim of this study was to investigate the risk factors which may be involved in the transmission of hepati-
tis C virus and to determine the recent distribution of various genotypes in Western Turkey. Materials and Methods: The risk de-
termination study consisted of 215 patients whose serum samples were sent to the Medical Microbiology Laboratory at Ege Univer-
sity Hospital between 2005 and 2010 and were anti-hepatitis C virus positive. For the determination of recent  genotype distributi-
on, genotyping results of all 535 patients sent to the same laboratory from 2007 to 2011 were analyzed. Information on possible risk
factors for the transmission of hepatitis C virus was obtained by a  telephone questionnaire. Hepatitis C virus typing was performed
by restriction fragment length polymorphism analysis. Results: The most frequently reported risk factors were history of dental pro-
cedures in 171 (79,5%) patients and surgical operations in 137 (63,7%) patients. Genotype 1 was observed in 499 of the 535 patients
(93,3%) with chronic hepatitis C virus infection. Of these, 69 patients showed infection with subtype 1a (12.9.%) and 430 - with subt-
ype 1b (80.4%). Genotype 3 was determined in 20 patients (3,7%), genotype 2 - in 8 patients (1,5), and genotype 4 - in 8 patients
(1,5%). Conclusions: Even though there is an increase in non-1 genotypes, Turkish patients with chronic hepatitis C still represent
a rather homogenous group with genotypic diversity encountered rarely. The risk factors detected in the patients admitted to our
hospital are mainly medical procedures which can be prevented by the use of simple infection control practices and implementati-
on of an education program.  
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ve genotip da¤›l›m›



INTRODUCTION

Chronic hepatitis C is a global health problem,
and according to recent World Health Organizati-
on data, the overall prevalence of hepatitis C virus
(HCV) infection is estimated to be 2%, with over
123 million people infected worldwide (1). HCV is
transmitted by direct percutaneous inoculation or
transfusion of blood/blood  products, transplanta-
tion of tissues or organs from infected donors, or
by administration of drugs with a contaminated
injector. HCV is less efficiently transmitted by
single small dose percutaneous exposures like ac-
cidental needlesticks or by mucosal exposures to
blood or serum-derived fluids, for example birth to
an infected mother, sex with an infected partner
(2-5). However, there are regional differences in
the extent to which the risk factors contribute to
HCV transmission.

HCV shows a considerable genetic heterogeneity
among HCV isolates from all over the world. The
commonly used classification system proposed by
Simmonds et al. is based on heterogeneity and
classifies different genotypes with multiple subt-
ypes on the amount of nucleotide variation. Pre-
sently, at least six main groups of sequence vari-
ants have been characterized, each group contai-
ning a number of more closely related subtypes (a,
b, c, etc.) (6). Besides its epidemiological use, HCV
genotype is important as a predictor of response to
therapy and for the decision making on the length
of time required for antiviral treatment (7). 

Identifying the transmission routes of HCV infec-
tion  and determining the genotypes in a populati-
on are crucial for the development and implemen-
tation of effective preventive measures as well as
for the establishment of priorities for the develop-
ment of health strategies. The primary aim of this
study was to investigate the risk factors which
may be involved in the transmission of HCV in our
population. The additional objective of the study
was to determine the recent distribution of vario-
us genotypes of HCV in patients with chronic HCV
infection in Western Turkey. 

MATERIALS and METHODS

Subjects

This study included 215 patients whose serum
samples were sent to the Clinical Microbiology La-
boratory of Ege University Medical Faculty betwe-
en 2005 and 2010 and were found to be positive for
antibodies to hepatitis C (Anti-HCV) (Architect,

Abbott, USA) during hospitalization or during fol-
low-up as outpatients. The study population con-
sisted of 109 females and 106 males with a mean
age±SD of 52.8±12.6  (range: 22-75) years. 

For the determination of recent  distribution of va-
rious genotypes of HCV in patients, HCV genoty-
ping results of all 535 patients sent to the same la-
boratory during the period March 2007-March
2011 were analyzed. This study was carried out at
the Ege University Hospital, a 2000-bed hospital
serving as a reference center (viral confirmation,
genotyping) for most of the Western part of Turkey.

Methods

Information on possible risk factors for the trans-
mission of HCV was obtained by a telephone ques-
tionnaire. The questionnaire consisted of questions
on demographic variables and on various potential
parenteral exposures to blood or blood products
(such as past hospitalization, surgical operation,
injuries requiring hospital interventions, blood or
blood product transfusion), hemodialysis, abortion,
history of intravenous drug usage (IVDU), intrafa-
milial transmission, multi-partner sex, manicu-
re/pedicure, common circumcision ritual outside a
health facility, history of blood brotherhood ritual,
perinatal risk factors as well as dental treatment,
tattooing, acupuncture, ear piercing, and having a
HCV-infected partner. 

HCV Typing

Extraction of RNA was carried out using a com-
mercial system (High Pure Viral Nucleic Acid Kit,
Roche Molecular Systems, Branchburg, NJ, USA)
and the RNA pellet was reverse-transcribed to
complementary DNA (cDNA) using random hexa-
nucleotide mix and avian myeloblastosis virus re-
verse transcriptase. Nested polymerase chain re-
action (PCR) was carried out as described previo-
usly by using primers matching conserved regions
in the 5’UTR (50 untranslated region). The expec-
ted 256-bp length was confirmed by agarose gel
electrophoresis (8). PCR-positive samples were
typed by restriction fragment length polymorp-
hism (RFLP) analysis using BsuR1-Rsa1, Mva1-
Hinf1, and Bsh 12361 (Fermentas International
Inc., Canada). After amplification, two aliquots of
product DNA were cleaved with BsuR1-Rsa1 and
Mva1-Hinf1 as previously described (9).  Subtypes
1a/b were distinguished by incubating the mixtu-
re using the restriction enzyme Bsh 12361. The
DNA fragments were electrophoresed on agarose
gel. Different cleavage patterns of the 5’ UTR we-
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re evaluated according to the scale of McOmish et
al. The nomenclature for bands produced by
BsuR1-Rsa1 and Mva1-Hinf1 follows that descri-
bed previously (10). 

To confirm the samples with band patterns other
than genotype 1, the 5’ UTR was amplified and se-
quenced bidirectionally with internal PCR pri-
mers using the Big Dye Terminator DNA Sequen-
cing Kit (Applied Biosystems, CA, USA) and ABI
Prism 310 genetic analyzer (Perkin Elmer, USA). 

Statistical analysis was performed with the SPSS
18.0 software package (Chicago, IL, USA). Results
are expressed as means±SD or as percentages. The
chi-square test and  Student’s t-test were used for
data analysis. The significance level was set at a p-
value of <0.05. Ethical approval was provided by
the Ege University Research Ethics Committee.

RESULTS

The population included in the risk determination
study consisted of 102 males and 113 females with
a mean age±SD of 52,8±12,6 (range: 22-76) years.
The following risk factors were reported: a history
of dental procedures in 171 (79,5%) patients; sur-
gical operations (minor or major) in 137 (63.7%)
patients, procedures like endoscopy, bronchoscopy
etc. in 96 (44,7%) patients, common circumcision

ritual in 90 (41,9%) male patients, transfusion of
blood and blood products in 76 patients (35,3%),
hospitalization in 64 (29,8%) patients, curettage in
63 (29,3%) of the female patients, use of non-dispo-
sable sharps like razors in 52 (24,2%) patients, he-
modialysis in 22 (10,2%) patients, organ trans-
plantation in 20 (9,3%) patients,  HCV-positive ho-
usehold contact in 19 (8,8%) patients, suspected
sexual contact in 17 (7,9%)  patients, manicure/pe-
dicure in 15 (7%) patients, blood brotherhood ritu-
al in 12 (5,6%) patients, tattoo/acupuncture in 8
(3,7%) patients, and IVDU 3 (1,4%) patients. Eight
patients (3,7%) were employed in the healthcare
unit. Reported risk factors in HCV transmission is
summarized in Table 1.

The number of probable risk factors in the trans-
mission of HCV was as follows: no risk factors co-
uld be found in one patient (0,5%), 1 risk factor
was determined in 8 patients (3,7%), 2 risk factors
were determined in 30 (14%) patients, 3 risk fac-
tors were determined in 45 (20,9%), and 4 or more
risk factors were determined in 131 (60,9%) pati-
ents.

Statistical analysis showed that risk factors such
as history of surgical operation and manicure/pe-
dicure were significantly higher in female pati-
ents, while risk factors such as use of non-dispo-
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Risk factor Number (%)

Dental procedures 171 (79.5%)

Surgical operation 137 (63.7%)

Endoscopy 96 (44.7%)

Common circumcision ritual (men) 90 (41.9%)

Transfusion of blood and blood products 76 (35.3%)

Hospitalization 64(29.8%)

Curettage (women) 63 (29.3%)

Use of non-disposable sharps like razors 52 (24.2%)

Hemodialysis 22 (10.2%)

Transplantation 20 (9.3%)

HCV-positive household contact 19 (8.8%)

Suspected sexual contact 17 (7.9%)

Manicure/pedicure 15 (7%)

Blood brotherhood ritual 12 (5.6%)

Tattoo/acupuncture 8 (3.7%)

Healthcare worker 8 (3.7%)

IVDU 3 (1.4)

Table 1. Reported risk factors in HCV transmission

IVDU: Intravenous drug usage



sable sharps like razors and having multiple sexu-
al contacts were significantly higher in male pati-
ents (p<0,05). The other risk factors were indepen-
dent of gender.

Analysis of the possible risk factors according to
age showed that factors such as history of  dental
procedures and procedures like endoscopy and
bronchoscopy were more frequent among the pati-
ents older than 40 years, while organ transplanta-
tion and hemodialysis were recorded more frequ-
ently in the younger age group (less than 40 years
of age).

The population included in the genotype distribu-
tion study consisted of 535 patients with a mean
age±SD of 51,46±14,5 (range: 9-85) years. Ge-
notype 1 was observed in 499 of the 535 patients
(93,3%) with chronic HCV infection. Of these, 69
patients showed infection with subtype 1a
(12,9.%) and 430 with subtype 1b (80,4%). Genoty-
pe 3 was determined in 20 patients (3,7% of all ca-
ses), genotype 2 - in 8 patients (1,5% of all cases),
and genotype - 4 in 8 patients (1,5% of all cases).
Genotypes 5 and 6 were not found in the study po-
pulation. The distribution of HCV genotypes by
gender and age of the studied population is shown
in Table 2. 

In 59 patients with determined risk factors, the
genotype results were available and the genotype
distribution was as follows: genotype 1b was de-
termined in 39 (66,1%) patients, genotype 1a - in
10 patients (16,9%), genotype 2 - in two patients
(3,4%), genotype 3 - in seven patients (11,9%), and
genotype 4 - in one (1,7%) patient.

DISCUSSION

Turkey is located between Europe and the Middle
Eastern countries which differ from each other in

the distribution of the major HCV  genotypes. Stu-
dies on HCV genotypes by different groups in Tur-
key have found 1b to be the predominant genoty-
pe (11-13). In the previous study from our labora-
tory, the results have indicated that in Western
Turkey, the genotype distribution is similar (14).
We aimed to gather recent data in our hospital on
the predominant genotypes in order to determine
if genotype distribution has changed and whether
there is any association of genotype with gender
and age.

An earlier report from our department performed
on 170 samples collected from 1997 to 1999 revea-
led genotype distribution results as follows: 82% -
genotype 1b, 10% -  genotype 1a, 2,4% - genotype
2, 0,6% - genotype 3, and 1,2% - genotype 4 (12). In
the previous report from our department perfor-
med on 345 samples collected between the dates
February 2003-February 2007 using the same typ-
ing method, the genotype distribution was as fol-
lows: 9,9% for genotype 1a, 87,2% for genotype 1b,
0,9% for genotype 2, 1,4% for genotype 3, and 0,6%
for genotype 4 (14). In this study, which aimed to
gather recent data on the genotypes in order to de-
termine if genotype distribution has changed, ge-
notype 1 was observed in 93,3% of patients with
chronic HCV infection. Of these, 12,9% of subjects
showed infection with subtype 1a and 80.4% with
subtype 1b. Genotype 3 was determined in 3,7%,
genotype 2 in 1,5%, and genotype 4 in 1,5% of pa-
tients. When the genotype distribution results ob-
tained in this study were compared to those of the
previous one individually, a slight difference was
observed, which was not statistically significant
(p=0,063). On the other hand, when the results
were grouped and analyzed as genotype 1 and
non-1 types, it was noted that non-1 types signifi-
cantly increased from 2,9% to 6,7% (p=0,013) for
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Genotype 1a Genotype 1b Genotype 2 Genotype 3 Genotype 4

Number (%) 69 (12.9%) 430 (80.4%) 8 (1.5%) 20 (3.7%) 8 (1.5%)

Gender (%)

Females (n=294) 33 (11.2%) 245 (83.3%) 5 (1.7%) 6 (2%) 5 (1.7%)

Males (n=241) 36 (14.9%) 185 (76.8%) 3 (1.2%) 14 (5.8%) 3 (1.2%)

Age (years)

Mean age (SD) 44.7(13.1) 53.2(13.9) 44.3(15.9) 38.1(15.7) 56(16.3)

Female (SD) 45.6(13.6) 53.7(14.0) 43.2(20.8) 27.8(14.5) 52.1(14.7)

Male (SD) 43.7(12.8) 52.6(13.9) 46.0(3.61) 42.5(14.4) 50.7(14.2)

Table 2. Distribution of HCV genotypes by gender and age in the studied population (n = 535)



the past four years; however, it is clear that the re-
latively small number of patients with genotype 2,
3 and 4 makes the statistical analysis difficult to
interpret. 

In some studies, it was determined that patients
infected with genotypes 1b or 2 were older than
patients infected with genotypes 1a, genotype 3, or
genotype 4 (15,16). Analysis of the genotype distri-
bution according to age showed that patients in-
fected with genotype 1 were significantly older
than patients infected with non-1 genotypes (me-
an age±SD: 52,0±14,1 years vs. 43,4±17,0 years;
p=0,001). When genotype distribution (genotype 1
and non-1 genotypes) was investigated in relation
to gender, no significant difference was found (chi-
square=0,333, p=0,189). Although the calculated
p-values indicate statistically significant differen-
ce, the relatively small number of patients with
non-1 genotypes is again the limitation of this
study. 

Studies assessing the risk factors in relation to he-
patitis C in Turkey are limited. There are tempo-
ral and geographical differences in the extent to
which these risk factors have contributed to HCV
transmission. Identifying the transmission routes
of HCV infection in a population is important to
develop and implement effective preventive me-
asures as well as to determine the priorities for
the establishment of health strategies. The pri-
mary aim of this study was to investigate the risk
factors which may be involved in the transmission
of HCV in our population. In a previous study
from Turkey, the obtained results displayed a sig-
nificantly high ratio regarding surgical operation,
blood transfusion, multi-partner sex, dental the-
rapy, and dental extraction when compared to the
control group. The frequency of possible risk fac-
tors such as IVDU, tattooing, and acupuncture
therapies was found quite low (17). In another
study from Turkey, the most common risk factor
in the study group was history of surgical operati-
on (98%), the second most common risk factor was
blood transfusion (40%), followed by dental proce-
dure (27,5%), abortion (21%), and long-term hospi-
talization (11%) (18). In a case-control study from
the Northern part of Turkey, blood transfusion,
hospitalization, medical procedures like dental ca-
re, curettage, and delivery in a hospital were fo-
und to be risk factors for hepatitis C infection (19).
When the risk factors which may be involved in
the transmission of HCV infection were investiga-
ted in the study group, at least one risk factor was

found in 99,5% of the patients. In this study, the
most common possible  risk factors were  history of
dental procedures in 171 (79,5%) patients, surgi-
cal operations (minor or major) in 137 (63,7%) pa-
tients, and procedures like endoscopy, bronchos-
copy, etc. in 96 (44,7%) patients. 

IVDU has been the predominant mode of trans-
mission during the past 40 years in the United
States and Australia, and now accounts for most
newly acquired infections in many other countries,
including those in Western, Northern, and Sout-
hern Europe (20,21). In this study, history of in-
travenous drug abuse was detected less frequ-
ently, in only 1,4% of the patients with HCV infec-
tion, since IVDU is relatively low compared to the
other European countries (22). 

Transfusion-associated HCV infection was a world-
wide risk before HCV testing became available. It
decreased in those countries which had implemen-
ted routine HCV testing of donors (23). In this
study, history of transfusion of blood products was
recorded in 35.3% of the patients which was consis-
tent with the results of the other studies from Tur-
key (17,18). Most of these cases may be acquired
before the implementation date of anti-HCV tes-
ting for blood banks, 1996, or there may be other
means of transmission since most of the patients
had multiple number of  risk factors. 

Because of the wide variety of human activities
that involve the potential for percutaneous expo-
sure to blood or body fluids, there are numerous
other transmission modes besides those with cle-
arly-demonstrated epidemiologic associations
with infection. These are procedures like tattoo-
ing, cultural practices such as ritual scarification,
circumcision, acupuncture. In most regions, there
are insufficient data to determine whether these
risk factors make any important contribution to
overall HCV transmission. In those countries whe-
re adequate studies have been done, none of these
activities have been consistently associated with
HCV transmission (24-26). In the present study,
the majority of the male patients, 90 (88,2%) of
102, had a history of common circumcision ritual
which may also be the transmission route in these
patients. On the other hand, another cultural
practice, blood brotherhood ritual, was recorded in
the minority of the cases (5,6%). 

Statistical analysis revealed that risk factors such
as history of surgical operation and manicure/pe-
dicure were significantly higher in female pati-
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ents, while risk factors such as use of non-dispo-
sable sharps like razors and having multiple sexu-
al contacts were significantly higher in male pati-
ents (p<0.05). The other risk factors are indepen-
dent of gender. Analysis of the possible risk factors
according to age showed that risk factors such as
history of  dental procedures  and procedures like
endoscopy and bronchoscopy  were more frequent
among patients older than 40 years of age, while
organ transplantation and hemodialysis were re-
corded more frequently in the younger age group
(<40 years). Analysis of the possible risk factors
according to genotype showed that genotype 1 was
detected in  patients with the  history of endos-
copy, bronchoscopy, etc. (p=0.01). No relation was
detected with the other risk factors and genotype
distribution. Due to the small number of patients
infected with non-1 HCV genotypes caution must
be used in interpreting these data.

There are some limitations of this study. First, it
may be difficult to self-report the inherent like in-

jecting drug use, having multiple partners, etc. so
these risk factors may be undervalued. The second
limitation is that it was unable to determine the
biologic plausibility between HCV and identified
factors since the cases were not acute HCV infec-
tions.

The focus of primary prevention efforts of HCV in-
fection should be identification and removal of the
risk factors. The risk factors detected in the pati-
ents admitted to our hospital are mainly medical
procedures which can be prevented by the use of
simple infection control practices. Following the
rules of asepsis and antisepsis during surgical
operations can prevent the transmission of HCV
infection. Implementation of an education prog-
ram based on the identified risk factors may redu-
ce the spread of HCV in our area.  There is a mas-
sive need to educate the general population as well
as health professionals including dentists and alli-
ed healthcare workers about the preventive me-
asures against HCV infection. 
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