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Abstract

Background: There is a high worldwide prevalence of chronic Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) infections,among
the significant causes of liver-related morbidity and mortality.

Objectives: We aimed to determine the prevalence of HBV and HCV in a referral center hospital in Southeast Anatolia among pa-
tients that applied for major or minimally invasive surgery.

Methods: In a tertiary referral state hospital for general purposes, patients undergoing surgical procedures and serologic exami-
nations for HBV and HCV were included in the study between January 2011 and September 2020.

Results: In the general population, hepatitis B surface antigen (HBsAg) and anti-HBs were examined in 220,724 patients, and anti-
HCV was examined in 186,017 patients. The mean age was 42.3 & 20.2 years with a 51.8% male distribution. The frequency of positive
HBsAg and anti-HCV in all patients was 9.4 and 0.9%, respectively. On the other hand, the frequency of positive HBsAg and anti-HCV
was 4.2 and 0.7%, respectively, among patients admitted for a surgical procedure. The mean age was 46.1 = 21.1 years with a slightly
male predominance (54 vs. 46%). In this group, the frequency of positive HBsAg was higher in males (5.1%) while the lowest was in
the 1-10 age range (0.4%) and the highest in the 41- 50 age range (5.7%). Between 2011 and 2019, the prevalence of HBsAg positivity
decreased from 6.4 to 4.0%, while anti-HCV positivity was similar in both genders, and its frequency increased with age.
Conclusions: Between 2011 and 2020, the overall prevalence of HBV and HCV decreased in the Southeast Anatolia Region of Turkey.
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1. Background

Due to their high prevalence worldwide, chronic Hep-
atitis B Virus (HBV) and Hepatitis C Virus (HCV) infections
are among the significant causes of liver-related morbid-
ity and mortality. Approximately 257 million people are
chronically infected with HBV and at increased risk of cir-
rhosis and Hepatocellular Carcinoma (HCC) (1). Although
hepatitis B surface antigen (HBsAg) positivity significantly
varies worldwide, the overall prevalence is reported to be
3.5%. Based on the frequency of HBYV, the world is divided
into three risk categories, including low (< 2%), moderate
(2-8%),and high (> 8%) prevalence (2). Even though Turkey
is classified in the moderate prevalence category with a 4%
overall prevalence, a wide range of variability can be ob-

served between the country’s regions, varying from 2.3 to
7.3% (2,3). Ina community-based prevalence study applied
throughout Turkey and published in 2015, the HBV preva-
lence was 7.3% in the Southeastern Anatolia Region (3).

The worldwide prevalence of anti-HCV is 1%, affecting
approximately 71 million people. While the prevalence of
anti-HCV in Turkey is similar to global data, chronic HCV
infection is observed in 1.5% of the population of European
Union Countries (2, 4). The hepatitis B vaccine was first in-
cluded in the Ministry of Health’s routine immunization
program in late 1998 in Turkey. Therefore, individuals born
after 1998 are mostly vaccinated. However, a limited num-
ber of community-based HBV and HCV prevalence studies
have been conducted following the country-wide vaccina-
tion. Most of these studies were focused on patients admit-

Copyright © 2021, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0[) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.


http://dx.doi.org/10.5812/jjm.119654
https://crossmark.crossref.org/dialog/?doi=10.5812/jjm.119654&domain=pdf
https://orcid.org/0000-0001-5302-8953
https://orcid.org/0000-0002-2677-3971

EkinNetal.

ted to hospitals, blood donors, and specific patient groups
(5-11). Patients of all age groups admitted to hospitals for
major or minimally invasive surgical procedures are pri-
marily admitted for reasons other than acute or chronic
hepatitis symptoms. Therefore, investigating the HBV and
HCV prevalence in this patient group will likely yield re-
sults close to those in community-based prevalence stud-
ies.

2. Objectives

This study aimed to determine the prevalence of HBV
and HCV in a reference center hospital in Southeast Anato-
lia among patients referred for major or minimally inva-
sive surgery.

3. Methods

3.1. The Hospital Included in the Study

This cross-sectional study was conducted among both
outpatients and inpatients admitted to our hospital, a ter-
tiary referral state hospital located in the Southeastern
Anatolia Region of Turkey. There are also patients visit-
ing from at least nine provinces within the hospital hinter-
land, reflecting a representation of the Southeastern Ana-
tolia Region.

3.2. Study Population

Among patients admitted to our hospital between Jan-
uary 2011 and September 2020, those tested for hepatitis B
and hepatitis C serology (at least HBsAg), hepatitis B sur-
face antibody (anti-HBs), and antibody to hepatitis C virus
(anti-HCV) were selected as the study population. In the
hospital, hepatitis B and C serological testing are routinely
performed before specific procedures, like dialysis, inva-
sive, and semi-invasive operations. Also, pregnant women
and people with a high risk of hepatitis B and C infection
are screened regularly. Patient data were examined ret-
rospectively over the hospital automation system. Dur-
ing the period, hepatitis B and hepatitis C serology were
tested in 242,987 patients. Because either HBsAg or anti-
HBs tests were not conducted in 22,263 patients, the overall
number of patients included in the study was 220,724. We
examined the positivity rate of HBsAg among all patients
screened for HBsAg besides the positivity rate of anti-HCV
among 186,017 patients tested for anti-HCV. Consequently,
we evaluated the HBsAg positivity rate in 100,385 patients
tested for HBsAg and anti-HBs before the surgical proce-
dure (major or minimally invasive surgery) and the anti-
HCV positivity rate in 85,746 patients who were screened
for anti-HCV (Figure 1).

3.3. Serological Tests

Blood samples of the antecubital vein (3 - 5 mL) were
collected from hospitalized patients the day after hospital-
ization and outpatients on the same day. Then, HBsAg, anti-
HBs, anti-HBc IgG, and anti-HCV were studied in the sera
obtained from blood samples using enzyme immunoassay
test kits in the Architect i2000 SR device (Abbott Laborato-
ries, Lake Forest, IL, USA).

3.4. Statistical Analysis

We used SPSS 16.0 (IBM Analytics, New York, USA) for
statistical analysis. The gender ratio and positivity rate for
HBsAg, anti-HBs, anti-HBc, and anti-HCV markers in differ-
entage groups and years are expressed as percentages. The
Chi-square test was used to compare the significant differ-
ences between groups. A P value of < 0.05 was considered
statistically significant.

4. Results

4.1. Characteristics of Patients Admitted to the Hospital

In this observational study, a total of 220,724 patients
were referred to the hospital’s medical and surgical depart-
ments, and those who were tested for HBsAg and anti-HBs
tests were identified. Of all patients, 51.8% were males, and
the mean age was 42.3 4= 20.2 (Table 1).

4.2. Distribution of Positive HBsAg and Anti-HCV Among Partic-
ipants

In this study, HBsAg was positive in 9.4% (n=20,642) of
all patients who applied to any hospital department (7.5%
female, 11.0% male). The mean age of the patients with pos-
itive HBsAg was 40.2 £ 16.1. A statistically significant dif-
ference was observed between genders in terms of HBsAg
positivity (P = 0.005). Also, anti-HCV was found positive
in 0.9% (n = 1,712) of 186,017 patients tested for anti-HCV
(0.9% female, 0.9% male), and the mean age of these pa-
tients was 53.5 1-18.8. No statistically significant difference
was observed between genders regarding anti-HCV positiv-
ity. The HBsAg positivity was highly observed in infectious
diseases, gastroenterology, internal medicine, and oncol-
ogy outpatient departments, with incidence rates of 36.1,
31.5, 9.2, and 6.2%, respectively. The differences between all
departments were statistically significant (P < 0.001) (Ta-
ble1).

4.3. Characteristics of Patients Admitted to the Hospital for Sur-
gical Procedure

It was determined that 100,385 out of 220,724 patients
were admitted to the departments of cardiology, gynecol-
ogy, obstetrics, ophthalmology, general surgery, anesthe-
sia, otolaryngology, and traumatology for major or mini-
mally invasive surgical procedures, with a mean age of 46.1
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242,987 patients that underwent to serologic
examination for HBV and HCV were identified

22,263 patients without HBsAg or
anti-HBs were excluded

220,724 patients were included in the study

34,707 patients without anti-HCV

HBsAg prevalence was evaluated in
220,724 patients

120,339 patients who did not
apply for surgical procedure —
were excluded

HBsAg prevalence was evaluated in
100,385 patients, who apply for surgical
procedure

test were excluded

Anti-HCV prevalence was evaluated in
186,017 patients

100,271 patients who did not
apply for surgical procedure
were excluded

Anti-HCV prevalence was evaluated in
85,746 patients, who apply for surgical
procedure

Figure 1. Patient selection flowchart

4 21.1,46% females,and 54% males. The anti-HCV screening
was performed on 85,746 patients in this group.

4.4. Distribution of HBsAg and Anti-HCV in Different Groups of
Patients Applying for Surgical Procedure

In this study, HBsAg was positive in 4.2% of the patients
admitted for a surgical procedure (3.2% female, 5.1% male),
and the mean age was 48.7 £ 17.6. A statistically signifi-
cant difference was observed between the genders regard-
ing HBsAg positivity (P < 0.001). Anti-HCV was positive in
0.7% (n =589) of 85,746 patients (0.7% female, 0.7% male).
The mean age of anti-HCV-positive patients was 57.4 £ 17.6,
with a statistically similar gender distribution. Besides,
HBsAg and anti-HCV positivity rates of patients applying
for surgical procedures are given in Table 2. There was a
statistically significant difference between departments in
terms of HBsAg and anti-HCV positivity (P < 0.001) (Table
2). The highest HBsAg positivity rate (5.7%) was in the 41 -
50 age group, while it was the lowest (0.4%) in the 0-10 age
group (Figure 2). A statistically significant difference was
observed between age groups regarding HBsAg positivity
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(P < 0.001). Besides, the HBsAg positivity rate was 6.4% in
2011 and 4.0% in 2020 (Figure 3). A statistically significant
difference was observed in terms of HBsAg positivity by
years (P < 0.001). When the patients were divided into two
groups of born before and after 1999, the HBV prevalence
was 1.0% in the latter group and 4.5% in the former group
(P < 0.001).

4.5. Distribution of Anti-HBs Positivity by Groups of Patients Ap-
plying for Surgical Procedure

The rate of anti-HBs positivity varied significantly be-
tween age groups, with the most common frequency in
the 0 - 10 age group (77.8%) (Figure 4). The anti-HBs pos-
itivity rates varied between 51.5 and 57.2% over the years
2011 and 2020. The incidence of positive anti-HBs in those
born before and after 1999 was 68.7 and 53%, respectively (P
< 0.001) (Table 2).

4.6. Distribution of Anti-HBc Positivity in Groups of Patients Ap-
plying for Surgical Procedure

Among 4,812 patients screened for anti-HBc, 2,234 pa-
tients (46.4%) were tested positive. The highest anti-HBc
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Table 1. The Number and Rate of Patients with Positive HBV and HCV Markers Among Patients Admitted to the Hospital *

Variables HBsAg (+); No. (%) P Anti-HBs (+); No. P Anti-HBc (+); No. P Anti-HCV (+); No. P
(%) (%) (%)
Gender 0.005 < 0.001 < 0.001 0.896
Female 8024 (7.5) 55,823 (52.5) 4213 (44.2) 814 (0.9)
Male 12,618 (11.0) 61,733 (53.9) 4233 (53.0) 898(0.9)
Department < 0.001 < 0.001 < 0.001 < 0.001
Cardiology 1075 (4.7) 1224 (53.4) 431(56.8) 170 (0.9)
Dermatology 203(2.5) 4929 (61.4) 26(35.6) 27(0.4)
Emergency 351(4.3) 4715 (57.9) 174 (44.1) 70 (11)
Endocrinol- 31(4.8) 406 (62.5) 14 (43.8) 3(0.5)
ogy
Gastroen- 2945 (31.5) 3586 (38.3) 954 (55.3) 125 (1.7)
terology
Gynecology 29 (2.7) 495 (45.7) 3(37.5) 0(0.0)
and
obstetrics
Infectious 7429 (36.1) 8772 (42.7) 1296 (70.4) 327(2.0)
diseases
Nephrology 182(3.9) 3055 (65.3) 289 (43.5) 90 (2.1)
Neurology 219 (4.3) 2800 (55.3) 128 (52.5) 53(1.1)
Oncology 154(6.2) 1296 (52.2) 205 (44.0) 16(0.8)
Ophthalmol- 523(3.9) 7853 (58.0) 188 (59.1) 88(0.8)
ogy
Pediatrics 20(3.4) 485 (82.1) 1(50) 1(0.5)
Chest 148 (6.1) 1346 (55.2) 153 (47.5) 43(21)
diseases
Rheumatol- 202(2.9) 3475 (49.7) 2043 (41.4) 29(0.4)
ogy
Surgery 2077 (4.4) 24,754 (52.1) 1490 (41.3) 247(0.6)
internal 4268(9.2) 25,701(55.1) 762 (48.1) 300 (0.8)
medicine
Psychiatry 38(5.8) 358(54.6) 43(34.7) 3(0.9)
Hematology 128 (5.1) 1333(53.2) 92(46.5) 26 (1.1)
Anesthesia 35(4.1) 498 (58.9) 44(48.4) 13(1.8)
Physical 65 (4.1) 867 (55.1) 32(40.0) 10 (0.8%
therapy
Otorhino- 226 (3.1) 4461(61.9) 30(39.0) 16 (0.3)
laryngology
Traumatol- 294 (4.0) 4124 (56.5) 48(47.5) 55(0.8)
ogy

Abbreviations: HBsAg, hepatitis B surface antigen; Anti-HBs, hepatitis B surface antibody; Anti-HCV, antibody to hepatitis C virus.

* Values are significant at P< 0.05.

positivity rate (71.4%) was detected in the age group over 90
years, while the lowest rate (7.5%) was in the 0-10 age group
(Figure 4) (P < 0.001). The prevalence of anti-HBc was 17.1%
in those born in 1999 or after and 47.5% in those born be-
fore 1999 (P < 0.001) (Table 2).

5. Discussion

This cross-sectional study represented about nine mil-
lion people since it was conducted in a tertiary referral
hospital in Turkey’s Southeastern Anatolia Region. To the
best of our knowledge, this is the first report comprehen-
sively examining the frequency of HBVand HCV in patients
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Table 2. The Number and Rate of Patients with Positive HBV and HCV Markers in Patients Admitted for Surgical Purposes (Major and Minimally Invasive Surgery) *

Variables HBsAg; No. (%) P Anti-HBs (+); No. (%) P Anti-HBc (+); No. (%) P Anti-HCV (+); No. (%) P
Gender < 0.001 < 0.001 < 0.001 0.886
Male 2769 (5.1) 30,384 (56.1) 1225 (51.0) 325(0.7)
Female 1490 (3.2) 24,048 (52.1) 1009 (41.9) 264(0.7)
According to date of < 0.001 < 0.001 < 0.001 < 0.001
vaccination
Born in1999 79 (1.0) 5564 (68.7) 29(17.1) 6(0.1)
and after
Born before 4180 (4.5) 48,868 (53.0) 2205 (47.5) 583(0.7)
1999
Age groups < 0.001 < 0.001 < 0.001 < 0.001
0-10 17(0.4) 3124 (77.8) 7(7.5) 1(0.0)
1-20 205 (2.3) 6271(70.4) 91(24.5) 20(03)
21-30 552(3.7) 7855 (52.8) 218 (32.5) 38(0.3)
31-40 676 (4.9) 5686 (41.0) 312(39.9) 48(0.4)
41-50 825(5.7) 6762 (46.7) 419 (48.1) 85(0.8)
51-60 772(5.1) 7880 (52.2) 422(54.3) 103 (0.8)
61-70 716 (4.8) 8211(55.6) 394(59.2) 145 (11)
71-80 375(3.6) 6181(59.7) 285 (63.2) 10 (1.2)
81-90 13 (3.1) 2249 (61.2) 81(65.8) 35(11)
> 91 8(2.3) 213 (61.0) 5(71.4) 4(13)
By Years < 0.001 < 0.001 < 0.001 < 0.001
2011 307(6.4) 2474 (51.5) 1360 (49.0) 52(1.2)
2012 371(5.2) 3729 (52.7) 193 (46.5) 52(0.7)
2013 526 (4.8) 6079 (55.9) 139 (50.0) 65(0,6)
2014 290 (5.0) 3286 (57.0) 184 (50.1) 58(1.0)
2015 371(4.1) 5207(57.2) 3(60.0) 31(0.8)
2016 528(3.8) 7557 (54.7) 33(24.4) 35(0.7)
2017 514 (3.7) 7484 (54.1) 33(24.4) 40(0.3)
2018 545 (4.0) 7152 (53.0) 126 (35.6) 73(0.5)
2019 616 (3.7) 8907(52.9) 135(43.7) 131(0.8)
2020 190 (4.0) 2557(53.3) 47(37.9) 52 (1.1)
Department < 0.001 < 0.001 < 0.001 < 0.001
Cardiology 1075 (4.7) 12,247 (53.4) 431(56.8) 170 (0.9)
Gynecology 29(2.7) 495 (45.7) 3(37.5) 0(0.0)
and obstetrics
Ophthalmol- 523(3.9) 7853 (58.0) 188 (59.1) 88(0.8)
ogy
Surgery 2077 (4.4) 24,754 (52.1) 1490 (43.1) 247(0.6)
Anesthesia 35(4.1) 498 (58.9) 44 (48.4) 13 (1.8)
Otorhinolaryn- 226 (3.1) 4461(61.9) 30(39.0) 16 (0.3)
gology
Traumatology 294 (4.0) 4124 (56.5) 30(39.0) 55(0.8)

Abbreviations: HBsAg, hepatitis B surface antigen; Anti-HBs, hepatitis B surface antibody; Anti-HCV, antibody to hepatitis C virus.
2 Values are significant at P < 0.05.
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Figure 2. HBsAg and anti-HCV positivity rates by age groups
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Figure 3. HBsAg and anti-HCV positivity rates by years

referred to a referral center for surgical and nonsurgical
purposes from different age groups in a 10-year period in
Turkey. In the present study, HBsAg and anti-HCV positiv-
ity was 9.4% and 0.9%, respectively, among all patients ad-
mitted to the hospital. In other hospital-based prevalence
studies from different regions of Turkey, the rate of HBsAg
positivity was stated to vary between 4 and 13.4% (5-9). Ina
population-based study from Turkey that was conducted in
all sevenregions between 2009 and 2010, the prevalence of
HBsAg positivity was 2.3% in the Aegean region, 6.3% in the
Blacksea region, 4.3% in the Middle Anatolian region, 3.4%
in the East Anatolian region, 3.8% in Marmara region, 3.1%

in Mediterranean region, and 7.3% in Southeast Anatolian
region (3).

Between 2005 and 2012, the rate of HBsAg positivity
was 10%, while the figure for anti-HCV positivity was 1.2%
in our hospital (6). Also, the frequency of hepatitis B
and C in different departments separately was evaluated
(Table 1). In a study examining the HBsAg positivity in
218,267 individuals from a Chinese population, the high-
estrates were observed in hepatology (42.35%), endocrinol-
ogy (12.96%), emergency service (12.17%), and gastroenterol-
ogy (10.1%) outpatient departments (12). However, in the
current study, HBsAg positivity was most common in in-
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Figure 4. Anti-HBs and anti-HBc positivity rates by age groups

fectious diseases (36.1%), gastroenterology (31.5%), and in-
ternal medicine (9.2%) outpatient services. The anti-HCV
positivity was highest in the infectious diseases depart-
ment (19%). Furthermore, 76.8% of the patients who were
HbsAg-positive and 43.9% of those who were anti-HCV-
positive were among the patients admitted to the depart-
ments of infectious diseases, gastroenterology, and inter-
nal medicine. The managementand treatment of hepatitis
B and C in Turkey are performed by the departments of in-
fectious diseases, internal medicine, gastroenterology, and
hepatology, which is a natural explanation of higher rates
in these outpatient services. The hospital-based HBV and
HCV prevalence studies do not reflect the population’s true
prevalence since the departments where patients with HBV
and HCV infection are followed and treated are not evalu-
ated separately.

In two different studies conducted in the studied re-
gion, with one-year intervals, HBsAg seropositivity was 7.3%
in the community-based prevalence study and 10.4% in the
hospital-based study (3, 13). The difference in the seropos-
itivity rate between these studies supports our claims.
Based on this result, since the HBV and HCV prevalence
in patients scheduled for major or minimally invasive sur-
gical procedures might be close to the community preva-
lence, the seroprevalence of HBV and HCV in this patient
group was investigated. We observed these figures for pos-
itive cases in the patient group who applied for the surgical
procedure: HBsAg 4.2%, anti-HCV 0.7%, anti-HBs 54.2%, and
anti-HBc 46.4%.

In the community-based prevalence study conducted
in the region in 2003 by Mehmet et al. (14), they observed
the HBsAg prevalence of 7.0% while Tozun et al. (3), in their

Jundishapur | Microbiol. 2021; 14(10):e119654.

community-based prevalence study covering all parts of
Turkey in 2009 - 2010, found that the rate of HBsAg preva-
lence was 7.3% in Southeast Anatolia. Compared to these
studies, the current study’s low rate of HBsAg positivity
can be due to increased HBV awareness and effective vacci-
nation programs for newborns and adults. There are also
studies reporting that HBsAg positivity is more common
in males (7, 15-17). Likewise, HBsAg positivity was signifi-
cantly higher in males in this study (5.1 vs. 3.2%), which can
be attributed to the fact that males are more active in busi-
ness and social life in Turkey or more commonly engage
in hepatitis-risky activities and reaching medical services
quickly.

The mean age of patients with positive and negative
HBsAg was 48.7 & 17.6 and 45.9 + 21.22, respectively, and
the difference was statistically significant. Studies report
a strong relationship between age and HBsAg positivity
(18,19). Nonetheless, a significant variation exists between
regions and countries regarding the relationship of age
groups with HBsAg positivity. The lowest HBsAg positivity
rates were 0.4, 2.3, and 2.3% in the age groups of 1- 10, 10 -
20,and over 90 years, respectively, in the present study. The
low HBsAg positivity rates in the1-10 and 10 -20 age groups
possibly are due to the vaccination of those born after 1998
within the routine vaccination program framework. The
fact that HBsAg positivity was 0.4% in the age range of 1-10
indicates that the hepatitis B vaccine was effectively admin-
istered to newborns. According to the Ministry of Health
data, the HBV vaccination rate in 2018 was as high as 98%
(20).

The low rate of HBsAg positivity in patients over the
age of 90 suggests that the survival rate of patients with
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chronic HBV infection is lower due to infection-related
complications than that of the healthy population. The HB-
sAg positivity was higher in middle-aged patients with 5.7%
frequency in the 41- 50 age group. In a study conducted
in the region in 2003, the HBsAg positivity was most com-
mon in the 25 - 34 age group in rural areas and the 35-44
age group in urban areas (14). Similarly, in China’s hospital-
based HBV prevalence study, the highest HBsAg positivity
was found in the 41- 50 age group (12).

Likewise, in the hospital-based seroprevalence study
conducted in Artvin, located in the northeast of Turkey,
the most frequent rate of HBsAg positivity was observed
in the 41- 50 age group (9). The high rate of HBsAg posi-
tivity in this group can be explained by the fact that they
were infected with viruses in childhood because the most
critical transmission route in our country is the vertical
and in-family horizontal transmission, and they did not ac-
quire immunity since they were born before the start of the
vaccination program. In addition, the fact that people do
riskier activities in terms of getting infected with hepatitis
B when they reach adulthood may be another reason for
high HBsAg positivity in adults.

In this study, HBsAg prevalence was examined by divid-
ing the patients into two groups: those born before 1999
and those born after 1999. The HBsAg prevalence was 4.5%
in those born before 1999 and 1.0% in those born after1999.
The hepatitis B vaccine used in the newborns’ vaccination
program after 1998 in Turkey has significantly decreased
the frequency of HBsAg positivity for those born in 1999
and after. It is reported in the literature that the frequency
of anti-HBc increases with age (12). The anti-HBc frequency
was 46.4%, and it increased with age in the current study,
which supports the former report. This may be because
people born after 1998 and infected with HBV are fewer due
to the HBV vaccine, and people who are not immunized
may encounter HBV at a later age.

In the community-based seroprevalence study of
Tozun et al. (3) conducted across Turkey, the rate of anti-
HCV positivity was observed as 1%. However, it was 1.2%
in a hospital-based seroprevalence study conducted in
the region the current study applied (6). The anti-HCV
seropositivity rate was 0.9% in all patients admitted to our
hospital, and 0.7% in patients only admitted for surgical
procedures. These low rates may be related to increased
awareness and decreased surgical spreading of hepatitis
infections due to proper sterilization of surgical material.
In an epidemiological study conducted in Turkey for anti-
HCV positivity, the positivity rate was more frequent over
54 years of age (21). There are publications in the literature
stating that anti-HCV positivity is higher in older ages (22,
23). In the current study, the mean age of patients with
positive and negative anti-HCV was 57.4 £ 17.6 and 46.4
=+ 21.01, respectively, and the difference was statistically

significant. The anti-HCV positivity rate increased after
the age of 61, indicating increased cumulative effects of
exposure to multiple risk factors (such as surgery, dental
interventions, blood transfusion, intravenous drug use)
with age. The literature states that anti-HCV positivity is
not different between men and women (16). In line with
the literature, anti-HCV positivity was 0.7% in both gen-
ders in our study, and there was no significant difference
between genders.

The current study is limited in a few senses. The first
is that the study was conducted retrospectively, leading
to missing socioeconomic, educational, and marital status
data that may significantly impact the risk of HBV and HCV
seroprevalence. As the importance of increased aware-
ness was addressed in several parts of the manuscript,
awareness against infectious diseases is significantly bet-
teramong college graduates, high-income, and married in-
dividuals. Second, although patients from different cities
in the region apply routinely to the hospital where the
study was conducted, it was still a single-center study.
Third, although there is a belief that patients admitted to
the hospital for major and minimally invasive surgical pro-
cedures may be close to the general population in terms of
hepatitis B and hepatitis C serology, we have failed to sup-
port this claim.

5.1. Conclusions

This research found positive HBsAg incidence in the
study region to be much lower than in the previous
population-based prevalence studies. The most important
reason for this decrease is the effective administration of
hepatitis B vaccines and the decrease in the frequency of
positive HBsAg in the young population. Male gender and
older ages were closely related to HBsAg positivity. While
the frequency of positive anti-HCV decreases in the region,
it is equally observable in both genders, and its frequency
increases with elder ages. If this study is evaluated with
previous studies conducted in the Southeastern Anatolian
region of Turkey, a decline in the positivity of HBsAg from
7.3 to 4.2% can be observed. Similarly, it is probable to
see the same decrease in the frequency of HBsAg positiv-
ity in other regions of Turkey, and Turkey may have been
listed among the low-prevalence (< 2%) countries. Finally,
a community-based study to determine the current preva-
lence of HBV and HCV in Turkey is essential to reach a more
precise conclusion.
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