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Healthcare Related Risk Factors Account
for the Majority of HCV Transmissions

in Middle Black Sea Region of Turkey:
A Case-Control Study

Saglik Hizmetleriyle 1liskili Risk Faktorleri
Tiirkiye'nin Orta Karadeniz Bolgesinde
HCYV Bulasglarinin Biiyiik Cogunlugundan
Sorumludur: Bir Vaka-Kontrol Calismasi

ABSTRACT Objective: This case-control study was designed to determine the risk factors for he-
patitis C virus transmissions in Middle Black Sea Region of Turkey. Material and Methods: One
hundred and ninety-three anti-HCV positive patients were eligible for the study and the num-
ber of patients in control group was 190. The individuals in each group were questioned for the
factors having a possible role in transmission of hepatitis C virus. The data was evaluated statis-
tically by Chi-square and logistic regression analysis. Results: Among cases, 78% of patients were
females. There was no significant difference in terms of gender and average ages between two gro-
ups. Taking surgery, endoscopy, coronary angiography, number of the pregnancies and deliveri-
es into consideration, no statistical difference was found between the case and control groups.
However, logistic regression analysis revealed that the following risk factors were related to HCV
infection: history of blood transfusion before year 1996 (Odd’s Ratio (OR)= 4.5), uterine curet-
tage and/or delivery in a hospital (OR= 2.4), hospitalization for more than one week (OR= 2.7)
and previous dental care (OR= 1.8). Conclusion: Apart from blood transfusions, hospitalization
and medical procedures like dental care, curettage or delivery in a hospital were important risk
factors for hepatitis C infection in Tokat region. These risk factors should be eliminated with ef-
fective sterilization and disinfection strategies in order to prevent the spread of HCV.
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OZET Amag: Bu vaka-kontrol galigmasi, Tiirkiye'nin Orta Karadeniz Bolgesindeki hepatit C vi-
riisii bulaglar igin risk faktdrlerini saptamak amaciyla tasarlandi. Gereg ve Yontemler: Anti-
HCV testi pozitif olan 193 hasta ¢aligma i¢in uygundu ve kontrol grubundaki hasta sayis1 190°d1.
Her gruptaki bireyler, hepatit C viriisii bulaginda olas1 rol oynayabilecek faktorler agisindan sor-
guland. Veriler Ki-kare ve lojistik regresyon analizi ile istatistiksel olarak degerlendirildi. Bul-
gular: Vakalarin %78’i kadindi. Tki grup arasinda, cinsiyet dagilimlari ve ortalama yaslar
bakimindan anlaml fark yoktu. Cerrahi, endoskopi, koroner anjiyografi, gebeliklerin ve do-
gumlarin sayis1 dikkate alindiginda, vaka ve kontrol gruplar: arasinda istatistiksel fark saptan-
madi. Bununla birlikte, lojistik regresyon analizi asagidaki risk faktorlerinin HCV enfeksiyonu
ile iligkili oldugunu agiga ¢ikardi: 1996 yilindan 6nce kan transfiizyonu oykiisii (Odd’s Oran1
(OR): 4.5), hastanede rahim kiiretaj1 ve/veya dogum (ORO= 2.4), bir haftadan uzun siiren hasta-
nede yatis (OR=2.7) ve ge¢miste dis tedavisi olma (OR=1.8). Sonug: Kan transfiizyonlar: digin-
da, hastanede kalig ve dis tedavisi, hastanede kiiretaj veya dogum gibi tibbi islemler de Tokat
bolgesinde hepatit C enfeksiyonu i¢in 6nemli risk faktérleriydi. HCV’nin yayilmasini 6nlemek
i¢in bu risk faktorleri etkili sterilizasyon ve dezenfeksiyon stratejileri ile saf dis1 edilmelidir.

Anahtar Kelimeler: Hepatit C; risk faktorleri; iletim
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epatitis C virus (HCV) causes a serious infectious disease that may
lead to chronic liver disease, cirrhosis and hepatocellular carcino-
ma (HCC). It is estimated that approximately 130 million people
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are infected with HCV globally. The HCV preva-
lence and the routes of transmissions may vary in
different countries and regions of the world. For
instance, HCV prevalences are similar in Turkey
and in United States of America (USA), being bet-
ween 1-1.9%; however, routes of transmission,
age-specific prevalence and risk factors for HCV
differ considerably."

HCV is mainly transmited by parenteral route.
In developed countries such as in the USA, the in-
travenous (IV) drug abuse accounts for nearly 2/3
of HCV transmissions. However, globally various
other risk factors come to forefront in respect to ro-
utes of HCV transmissions.">* For instance, unsafe
parenteral injections are the primary factor for HCV
transmissions in countries like Egypt and Pakistan.®
In studies from Turkey, the rate of IV drug abuse as
a risk factor for HCV transmission was very low.%”
In view of all these facts, this case control study was
designed to determine the risk factors of hepatitis C
infection in Tokat, a province located in the midd-
le-interior Black Sea Region of Turkey.

I MATERIAL AND METHODS

This research is a case-control study. The anti-HCV
positive patients who applied to Gaziosmanpasa
University Hospital outpatient clinic of Infectious
Diseases and Clinical Microbiology between Janu-
ary 2005 and March 2008 constituted the case gro-
up. The control group consisted of anti-HCV
negative patients who applied either to our or to
internal medicine outpatient clinic with diseases
other than hepatitis, or the adult female patients
who were stationary-monitored at Tokat Maternity
and Child Care Hospital. The patients undergoing
hemodialysis were not included in the study. One
hundred ninety-three and 190 patients were allo-
cated for the case and control groups, respectively.
An informed consent was obtained from each
participant. The study was performed through an-
ti-HCV enzyme immunoassay (Abbott, Axsym)
method. Cases and the individuals in the control
group were questioned in terms of the following
risk factors which were deemed to have a possible
role in transmission of hepatitis C virus: history of
procedures like surgery, endoscopy, coronary an-
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giography, and history of blood transfusion, dental
care, IV drug abuse, hospitalization for more than
one week. Besides these, only for women, number
of pregnancies and deliveries, number of uterine
curettage and history of delivery in a hospital set-
ting were examined. Tooth extraction was not con-
sidered as a risk factor, on the other hand,
treatment-related dental procedures, i.e. dentures,
fillings etc. were considered as risk factors associa-
ted with dental care.

The data were analyzed statistically with the
SPSS 11.5 program. When comparing the frequ-
encies of risk factors between the groups, Chi-squ-
are analysis (when necessary Fisher’s exact test)
was performed. Multiple logistic regression mode-
ling was done to identify the independent risk fac-
tors for HCV infection. Only those risk factors that
were statistically significant on univariate analysis
were included in the model.

I RESULTS

The mean age of 193 anti-HCV positive patients
was 52.1 + 9.8 years whereas it was 50.5 + 10.5 ye-
ars in the control group. The female patients cons-
tituted 78%
groups, respectively. HCV RNA test could not be

and 77% of the case and control

performed for 11 patients in the case group. HCV
RNA was positive in 159 out of 182 patients
(87.4%). Upon the review of age distribution of ca-
ses, it was observed that number of cases below 29
years and above 70 years were quite low (3.1% and
3.1%, respectively) and that the highest number of
cases was in the age group 50-59 (50.8%) followed
by the age group 40-49 (24.1%) (Figure 1).

There was no significant difference in terms of
gender distribution and average ages between the
case and control groups. During the statistical
analysis, “curettage” and “delivery in the hospital”
were evaluated separately and together since these
two birth-related procedures have similar risk in
terms of HCV. IV drug abuse was not detected as a
risk factor in either in the case group or control
group. As a result of Chi-square analysis, no diffe-
rence was observed among the case and control
groups in respect to surgery, blood transfusions af-
ter 1996, number of pregnancies and deliveries, en-
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FIGURE 1: Frequency of hepatitis C by age groups.

doscopy and coronary angiography. However, it
was found that the following variables distributed
differently among two groups and were signifi-
cantly related to increased risk for hepatitis C in-
fection in the logistic regression analysis: blood
transfusions before 1996, undergoing three or mo-
re curettages, hospitalization for more than one
week, history of curettage and/or delivery in the
hospital and dental care (Table 1). The Odds ratios
calculated at the confidence range of 95% for the
risk factors are presented in Table 2.

I DISCUSSION

HCV-infected people serve as a reservoir for trans-
mission to other healthy people. Moreover, HCV
is responsible for approximately 27% of cirrhosis

and 25% of HCC cases worldwide.! The epidemio-
logical pattern of HCV varies in different regions
and periods. For instance, Turkey and USA are in-
cluded in the same section on the world map with
respect to anti-HCV prevalence (1-1.9%); however,
age-specific prevalence and routes of the transmis-
sion differ considerably.'? HCV prevalence is at the
highest level in the population aged between 30-
49 years in USA; this indicates that transmission
occurred mostly in the last 20-40 years and usually
diagnosed at young ages.®° According to several su-
dies from Turkey, HCV seroprevalence among
adult population has been estimated as 1.15%.°
However, there are regional differences in terms of
HCV prevalence, for example a recent populati-
on-based study performed in Tokat province loca-
ted in Middle-Black Sea Region of Turkey revealed
that the HCV prevalence in adults was 2.1%.!!

In the present study, it was determined that
the number of patients increased after 40 years of
age. The highest number of patients were in the age
group 50-59 (50.8%) and 67.5% of the patients we-
re above 50 years of age. These findings complied
with the study of Karaca et al.” which included 320
patients. Accordingly, unlike the developed coun-
tries, it may be stated that risk of HCV infection in
Turkey was quite high 40-60 years ago.

TABLE 1: Distribution of risk factors for hepatitis C among cases and controls.
Cases Controls
N (%) Total (n)° N (%) Total (n)° p
Number (F/M)? 193 (151/42) 190 (147/43) 0.830
Mean Age + SD° 521+9.8 50.5+10.5 0.120
Dental Care 121 (65.1) 186 103 (55.1) 187 0.040*
Hospitalization 109 (61.2) 178 78 (41.7) 187 <0.001*
Curettage or delivery in the hospital 126 (89.4) 141 115 (79.3) 145 0.040*
Three or more curettages 50 (34.0) 147 34 (23.3) 146 0.040*
Curettage 106 (72.6) 146 91 (62.8) 145 0.088
Delivery in the hospitals 80 (58.0) 138 73 (51.4) 144 0.241
Surgery 113 (59.5) 190 107 (56.6) 189 0.570
Endoscopy 19 (10.6) 180 23 (12.3) 187 0.718
Coronary angiography 12 (8.9) 135 10(10.2) 98 0.911
Blood transfusions before 1996 35(18.5) 189 9(4.7) 190 <0.001*

* indicates statistically significant difference between groups (p< 0.05)
2Female/Male,
bStandard deviation,

°the n numbers vary due to insufficient data of the risk factors in the case and control groups.
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TABLE 2: Results of logistic regression analysis
performed for Hepatitis C in the case and control groups.
95% Confidence

Risk factors B OR* Interval
Curettage or delivery in the hospital 0.91 2.4 1.1-5.0
Hospitalization 1.0 2.7 1.6-4.6
Dental Care 063 18 1.1-34
Blood transfusion before 1996 143 450 1.7-11.8

*Odd’s ratio, Estimated relative risk.

HCV is mainly transmitted by percutaneous
route. As a result of cohort studies and acute case-
control studies, the primary percutaneous risk fac-
tors for HCV were as follows: blood and blood
product transfusions, solid organ transplantation
from infected donors, IV drug abuse, unsafe thera-
peutic injections and profession-related contacts
such as needle stick. Delivery from an infected
mother, sexual intercourse with infected partner or
with multiple-partners are the factors which are
less accountable for the transmissions."*!*!3 Accor-
ding to Center for Disease Control (CDC), new ca-
ses of HCV infections in USA are related to
following factors: IV drug abuse in 68%, sexual in-
tercourse with infected partner or with multiple-
partners in 18% and profession-related contacts in
4%. It was indicated that nosocomial, iatrogenic or
perinatal transmissions can be responsible from
only 1% of cases for acute hepatitis C and no risk
factors could be determined in 9% of such cases.* In
one study from USA allocating a large sample rep-
resentetive of the country in between 1999-2002
indicated that IV drug abuse was the most impor-
tant risk factor in almost half of all anti-HCV posi-
tive patients. In this study, blood transfusions
before 1992 and sexual history of 20 or more sex
partners in a lifetime were determined as other im-
portant risk factors.® Unlike the developed coun-
tries, in Turkey, HCV transmissions were mostly
related to percutaneous routes other than IV drug
abuse. Patients who applied to Istanbul University,
Faculty of Medicine Hospital between 1996-2002
were evaluated in an uncontralled study which did
not have a control group. In this study, Karaca et al.
reported that 98% of 320 HCV patients had a his-
tory of surgery and 39.7% had a history of blood
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transfusion. Other important risk factors were de-
termined as follows: dental procedures (27.5%),
abortus (21.2%), long term hospitalization (11.6%),
history of jaundice (4.6%), history of IV drug abu-
se (3.1%) and history of suspected sexual contact
(1.5%). Unlike our study, 31 patients (10%) who
received hemodialysis treatment were also inclu-
ded in that study. In this study, rates of surgery and
blood transfusion were higher than the rates detec-
ted among our cases. This may be due to fact that
the studied patients were from various regions.
Consequently, the study of Karaca et al.” indicated
that IV drug abuse was very low in frequency and
HCV was transmitted by other parenteral routes in
Turkey.

Yildirim et al.® compared 151 HCV positive
patients who applied to Istanbul University, Cer-
rahpasa Faculty of Medicine Hospital with the con-
trol group in terms of risk factors. In that study, it
was determined that the following risk factors we-
re observed significantly more common than the
control group: surgery, frequent dental care, dental
extraction, blood tranfusions, multiple-partners
and sexual intercourse. In this study, the history of
surgery was detected in 68.9% of HCV positive ca-
ses and a history of blood transfusion was detected
in 21.2% similar to the rates in our cases. However,
the rates of surgery were not found to be different
among cases and controls in our study while there
was a difference regarding blood transfusions be-
fore 1996, when blood banks began screening for
HCV in Turkey. The difference for surgery may be
explained with regional differences. In that study,
in accordance with our study, dental care was fo-
und as an important risk factor. Besides, Yildirim
et al,® investigated other risk factors such as cir-
cumcision, tatoing, acupuncture, sharing tooth-
brushes and razor blades, IV drug abuse and having
a proffession as a healthcare worker. It was obser-
ved that the rates of these factors were not higher
than that of the control group. However, curettage
was not examined as a risk factor in this study.

In a study on people applying to first-line he-
althcare institutions, it was reported that HCV pre-
valence varied in various regions of Greece.!* One
thousand sixty one subjects with a history of blood
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transfusion, hospitalization, IV drug abuse or abor-
tus (medical or paramedical) were included in this
study. It was found that the aforemetioned risk fac-
tors -except abortus- were associated with HCV in-
fection. In fact, the investigators detected that HCV
infection had a higher rate in patients with a his-
tory of abortus, however this was not found to be
statistically significant. In the study, in addition to
these factors, more than five deliveries, dental pro-
cedures and alcohol abuse were also found to be as-
sociated with HCV infection.!

In France, Karmochkine et al.’ reviewed the
risk factors for 450 HCV seropositive patients who
did not have any blood transfusions or IV drug abu-
se and compared them with the control group. The
HCV-related risk factors determined as a result of
multi-variant analysis were as follows: hospitaliza-
tion, abortus, gastrointestinal endoscopy, non-hos-
pital therapeutic applications (i.e. wound care,
intravenous or intramuscular injections, varicose
ven sclerotherapy, acupuncture, intranasal cocaine
usa), contact sports, esthetic treatments, professio-
nal manicure and pedicure. As it may be seen, hos-
pitalization and medical treatments performed
outside the hospital are among the important risk
factors for HCV as also revealed by our study.

A case-control study from Poland investigated
the risk factors other than IV drug abuse for chro-
nic hepatitis C on 194 patients and the multi-vari-
ant analysis revealed that blood transfusions,
working in health sector, minor surgical interven-
tions, hospitalization and dental procedures incre-
ased the risk of HCV infection.!'® In this study, even
though minor surgical procedures were examined,
curettage was not reviewed as a separate risk factor.
However, hospitalization, dental care and blood
transfusions were detected as important risk fac-
tors similar to our study.
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Unlike the studies performed in Turkey and in
other countries, dominance of females was detec-
ted in our study. This may be due to regional diffe-
rences or as revealed by our study, unlike men,
women were exposed to the risk factor unique for
female gender (such as curettage or delivery in the
hospital and the nosocomial route). According to
the findings of our study, HCV infection risk in
women increases 2.4 fold in case of curettage
and/or delivery in the hospital.

In our study, dental care, uterine curettage,
delivery in the hospital and hospitalization were
shown to be responsibe from HCV transmission.
These findings indicate that HCV transmission in
our region was primarily associated with medical
procedures. We presume that risk of HCV infecti-
on increases due to insufficient infection control
precautions in the hospitals or doctors’ offices. It
was seen in our study that the risk of HCV infecti-
on did not increase in patients who had previous
surgery. This may be due to the fact that steriliza-
tion-disinfection and infection control regulations
are obeyed in the operating room settings and are
followed strictly in our region. However, compli-
ance to these regulations decreases in the procedu-
res performed outside the operating rooms i.e.
delivery by vaginal route. Curettage and dental tre-
atment applications are mostly performed at the
doctors’ offices where sterilization-disinfection
techniques are usually inappropriate and chemicals
were used for this purpose in these units. Increase
in the risk may be still explained by the failure of
infection control precautions in different procedu-
res such as injections.

As a consequence, dental procedures, uterine
curettage, delivery in hospitals and hospitalization
are the risk factors largely accounting for HCV
transmissions in our region. These healthcare-re-
lated risk factors are preventable in nature.
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