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Editorial

Doi: 10.4274/vhd.2018.1.0001
Viral Hepatitis Journal 2018;24(1):1-2

Epidemiology of Viral Hepatitis Changes in Our Country
Ulkemizde Viral Hepatitlerin Epidemiyolojisi Degisiyor

® Nurcan BAYKAM! @ Rahmet GUNER?2

THitit University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Corum, Turkey
2Ankara Yildinm Beyazit University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Ankara, Turkey

The most important interventions in our country that
significantly affect the epidemiology of viral hepatitis are the
introduction of hepatitis B vaccine into the routine vaccination
program for newborns since 1998 and the introduction of catch
up vaccination strategies and screening for high-risk groups.
In addition, the development of our surveillance system, the
introduction of hepatitis A vaccine into the routine vaccination
program, and the addition of studying nucleic acid testing
to serological screening in blood donors are other important
interventions.

When the data of the Ministry of Health for the period
including 2009-2017 is reviewed, it is remarkable that there is a
decrease in the cases of acute hepatitis A and this decrease is
observed in all regions (1). For hepatitis B, the hepatitis B surface
antigen (HBsAg) positivity varies between 3.4% and 7.8%
according to the results of the field study conducted by the Viral
Hepatitis Society, while it is 4% on the field study of the Turkish
Liver Research Society (2,3). In addition, the fact that one out
of every three people over 18 years old in our country has been
exposed to hepatitis B virus (HBV), having more than 2 million
HBsAg positive in the adult age group and having only 12% of
these people being aware of their situation is the striking result
of this study (3). A modeling study of Toy et al. (4), including 339
articles from 1999 to 2009, provided data on age-specific and
region-specific hepatitis B prevalence in our country, healthcare-
related groups such as blood donors and military units, pregnant
women and health personnel, and high-risk groups. According
to the results of this study, age and regional differences in our
country are predominant and the prevalence of hepatitis B is
4.57%. This ratio numerically indicates the fact that about 3.3
million people are infected with HBV and about 330.000 cases of
chronic hepatitis B are present. 70% of these cases are hepatitis

B e antigen negative and 99% genotype D. Pregnant women
had a predominantly 1.7% HBsAg positivity.

Sahin et al. (5) reported HBsAg positivity as 1% in pregnant
women in Sirnak and Cizre cities in their study currently published
in this issue of Viral Hepatitis Journal. In another study that
was conducted in our eastern cities, seroprevalence was found
significantly low and another good point was having anti-HBs
positivity as 54.5% for pregnants under age 19 that is higher
than the group above 19 years old. This is an indication that the
newborn routine hepatitis B vaccination studies have reached the
target.

Furuncuoglu et al. (6) support the data of Sahin et al. (5) in
the study of hepatitis B seroprevalance of 7605 pregnant women
in three different periods of 1995-2015. HBsAg positivity was
found to decrease from 2.6% to 0.8% between 1995 and 2001,
while anti-HBs positivity increased from 9.5% to 17.5%. Since
prevention of vertical transmission means to prevent new hepatitis
B infections, it is very important to screen hepatitis B infection in
pregnancy.

Studies in the prevention of hepatitis B infection in our country
are pleasing and promising. However, much more action should
be taken into account within the scope of the project focused on
hepatitis elimination in 2030, which was initiated by the World
Health Organization. Our national strategic plan, which aims to
raise awareness, improve surveillance and screening, identify high-
risk groups, and increase access to care, are crucial to take action.

References

1. Saglk Bakanligi Bulasici Hastaliklar Dairesi Baskanlig Istatistikleri.
www.saglik.gov.tr

2. Balk I, Tosun S, Tabak F Saltoglu N, Ormeci N, Sencan |,
Gurblz Y, Oztoprak N. Ulkemizde gezici ekiple viral hepatit

Baykam N, Giiner R. Epidemiology of Viral Hepatitis Changes in Our Country. Viral Hepat J. 2018;24:1-2.

©Copyright 2018 by Viral Hepatitis Society / Viral Hepatitis Journal published by Galenos Publishing House.


https://orcid.org/0000-0002-2398-8686
https://orcid.org/0000-0002-1029-1185

Baykan and Guner

Epidemiology of Viral Hepatitis Changes in Our Country

epidemiyolojisinin arastiriimasi (VHSD Otobls Projesi). XI.
Ulusal Viral Hepatit Kongresi. 12-15 Nisan 2012, Antalya, s 44,
PS01-10.

Tozun N, Ozdogan O, Cakaloglu Y, Idilman R, Karasu Z, Akarca U,
Kaymakoglu S, Ergonul O. Seroprevalence of hepatitis B and C
virus infections and risk factors in Turkey: a fieldwork TURHEP
study. Clin Microbiol Infect. 2015;21:1020-1026.

Toy M, Onder FO, Idilman R, Kabacam G, Richardus JH, Bozdayi
M, Akdogan M, Kuloglu Z, Kansu A, Schalm S, Yurdaydin C. The
cost-effectiveness of treating chronic hepatitis B patients in a

median endemic and middle income country. Eur J Health Econ.
2012;13:663-676.

Sahin M, Zencir M, GoézUbUyUk AA, Pektas BA. Seroprevalence
of hepatitis B surface antigen, anti-hepatitis B surface and anti-
hepatitis ¢ virus among pregnant women residing in Sirnak
Province. Viral Hepatitis J. 2018;24:7-11.

Furuncuoglu Y, Bolukbas FF, Bolukbas C, Torun R Ozturk R.
Changes in the prevalence of HBV infection in pregnant women
in Turkey between 1995 and 2015: a 20-year evaluation. Postgrad
Med J. 2016;92:510-513.



Research Article 3

Doi: 10.4274/vhd.0005
Viral Hepatitis Journal 2018;24(1):3-6

Hepatitis B and C Sero-prevalence in Patients with Human
Immunodeficiency Virus/Acquired Immune Deficiency
Syndrome at a Tertiary Care Hospital in Izmir

Izmirde Uciincii Basamak Bir Hastanede insan Immin Yetmelik Viriisii/Edinsel
Bagisiklik Yetmezligi Sendromu Olgularinda Hepatit B ve C Sero-prevalansi

© Sabri ATALAY, ® Tuba TATLI KIST, ® Ufuk SONMEZ2, ® Siikran KOSE!

1University of Health Sciences, Izmir Tepecik Training and Research Hospital, Clinic of Infectious Diseases and Clinical Microbiology, lzmir, Turkey
2University of Health Sciences, Izmir Bozyaka Training and Research Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Izmir, Turkey

ABSTRACT

Objectives: Infections caused by human immunodeficiency virus
(HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) represent
a significant health problem. Co-infection with these viral agents is
not uncommon as a result of the similar transmission routes. Our
study was planned to investigate the prevalence of HBV and HCV
infections in HIV/Acquired Immune Deficiency syndrome (AIDS)
patients followed up at our institution.

Materials and Methods: In this study conducted in the Department
of Infectious Diseases and Clinical Microbiology at Izmir Tepecik
Training and Research Hospital, medical records of patients followed
at the HIV/AIDS outpatient clinic between August 2002 and
December 2014 were evaluated. Demographic data, main route of
HIV transmission, hepatitis B surface antigen (HBsAg), anti-hepatitis
B core (HBc) immunoglobulin G (IgG), anti-HBs and anti-HCV results
were evaluated.

Results: A total of 157 treatment-naive patients who were followed
up at our HIV/AIDS outpatient clinic were included in this study.
Four patients (2.6%), had HBsAg positivity. Anti-HBc IgG and anti-
HBs positivity were detected in 34% and 28.4% of the patients,
respectively. No patients had anti-HCV positivity.

Conclusion: The prevalence of HBsAg in HIV-positive individuals
was found to be similar to that in other population-based studies in
our country. Absence of anti-HCV positivity suggests that hepatitis C
infection is not a major health problem in this population.
Keywords: Human immunodeficiency virus, hepatitis B virus,
hepatitis C virus, seroprevalence

0z

Amag: Insan immin yetmelik virisi (HIV), hepatit B virlist
(HBV) ve hepatit C virlistnin (HCV) neden oldugu enfeksiyonlar
onemli bir saglik sorunudur. Bulas vyollarinin benzerligi nedeni
ile bu enfeksiyonlarin birlikteligi (ko-enfeksiyonu) nadir degildir.
Calismamizda klinigimizde HIV/Edinsel Bagisiklk  Yetmezligi
sendromu (AIDS) tanisi ile takip edilen hastalarda HBV ve HCV
prevalansinin incelenmesi amaclanmistir.

Gere¢ ve Yontemler: [zmir Tepecik Egitim ve Arastirma
Hastanesi'nde Agustos 2002-Aralik 2014 tarihleri arasinda HIV/AIDS
tanisiyla takipli hastalar retrospektif olarak incelendi. Demografik
ozellikler, HIV'nin en olasi gecis yolu ve hepatit B ylzey antijeni
(HBsAg), anti-hepatit B cekirdegi (HBc) immiinoglobilin G (IgG), anti-
HBs ve anti-HCV sonuclari degerlendirildi.

Bulgular: Bu calismaya, poliklinigimizde takip edilen 157 naiv
HIV/AIDS hastasi dahil edildi. Dort hastada (%2,6) HBsAg
pozitifligi saptandi. Anti-HBc IgG ve anti-HBs pozitifligi sirasiyla
%34 ve %28,4 saptanmis olup, hic bir hastada anti-HCV pozitifligi
saptanmamistir.

Sonug: HIV pozitif kisilerde HBsAg sikligi tlkemizde yapilmis
poptilasyon tabanli diger calismalar ile benzer oranda saptanmistir.
Anti-HCV  pozitifliginin  olmamasi, hepatit C enfeksiyonunun
bu hasta grubunda o©nemli bir saglk problemi olmadigini
disundirmektedir.

Anabhtar Kelimeler: insan immdin yetmezlik virlisti, hepatit B virlis,
hepatit C virtsu, seroprevalans
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Introduction

Infections caused by human immunodeficiency virus (HIV),
hepatitis B virus (HBV) and hepatitis C virus (HCV) represent a
significant health problem. Co-infection with these viral agents
is not uncommon as a result of the similar of transmission
routes. The main transmission routes of HBV infection among
adults are sexual intercourse or intravenous (i.v.) drug use in low
endemic countries, while horizontal and vertical transmission
in high endemic countries (1). Hepatitis C is mainly transmitted
through contaminated blood, as is also the case with HIV (2).

By the end of the year 2015, approximately 70 million people
have been infected with HIV and 35 million deaths have occurred,
with approximately 36.7 million people currently living with HIV
(3). With respect to HBV, more than two billion people have been
infected with this virus worldwide, and 350 to 400 million people
are chronic carriers (4). The number of individuals living with
chronic HCV infection exceeds 130 million (5). Among HIV-infected
individuals, variable rates of HBV co-infection have been reported,
ranging from 6% to 14% (6), and approximately 20-30% of HIV-
positive individuals are also infected with HCV (7). The rates of
HIV-HCV co-infection vary widely in different population groups
depending on the geographical region, risk factors, age of infection,
modes of transmission, and types of exposure (8).

The introduction of highly active antiretroviral therapy (HAART)
has significantly improved the survival in patients infected with HIV
(9). However, liver disease caused by HBV and HCV co-infections,
chronic alcohol abuse, hepatic tuberculosis or hepatotoxicity due
to antiretroviral drugs have now emerged as a major cause of
mortality in these patients (10,11). In co-infected patients, these
viruses have significant interaction, amplifying the pathogenicity
of individual agent, leading to higher morbidity and mortality
(12,13). HIV infection is associated with an acceleration of the
course of liver diseases caused by hepatitis B and C, particularly
in patients with more pronounced immune deficiency. Thus,
co-infected patients have more severe outcomes than mono-
infected patients. From a clinical viewpoint, HIV-HBV co-infection
is more severe and is associated with higher rates of cirrhosis
and hepatocellular carcinoma. In such cases, the risk of cirrhosis
increases 4.2-fold with an associated elevation in mortality, and, in
some cases, HBV can be reactivated (14,15,16). Several studies
have shown that HIV-HCV co-infected patients are also at an
increased risk of more rapid progression to cirrhosis, end-stage
liver disease and hepatocellular carcinoma (8). Therefore, an earlier
recommendation by the World Health Organization involved the
commencement of HAART in HIV patients co-infected with HBV
or HCV (17). This recommendation has recently been modified
as to treat all patients irrespective of CD4 count. However,
treatment in co-infected patients should be considered a priority,
as a potential means to reduce liver-associated morbidity and
mortality. Turkey is considered a low endemic country for HIV and
HCV, and a low/intermediate endemic country (depending on the
geographical region) for HBV infection. However, as opposed to
the epidemiology of HBV and HCV, a recent rise in the number
of HIV-infected individuals has been noted. On the other hand,
there is a scarcity of studies examining this population in our
country. Thus, this retrospective study was planned to investigate
the prevalence of HBV and HCV infections in HIV/Acquired

Immune Deficiency syndrome (AIDS) patients followed up at our
institution.

Materials and Methods

In this study conducted at the Department of Infectious
Diseases and Clinical Microbiology, Tepecik Training and Research
Hospital, medical records of patients followed at the HIV/AIDS
outpatient clinic between August 2002 and December 2014 were
evaluated. Demographic data, potential route of HIV transmission,
and hepatitis B surface antigen (HBsAg), anti-hepatitis B core (HBc)
immunoglobulin G (IgG), anti-HBs and anti-HCV results based on
enzyme-linked immunosorbent assay (ELISA) (Diasorin Diagnostic
Specialist STA., ltaly) at the time of presentation were recorded.
The results were classified as positive or negative using the cut-off
values provided by the manufacturer. Patients with missing data or
incompliance to follow-up visits were excluded. Therefore, some
of the statistical procedures did not involve the whole patient
population enrolled.

Results

In this study, we included a total of 157 treatment-naive patients
with anti-HIV positivity based on ELISA and confirmatory Western
blot test who were followed up at our HIV/AIDS outpatient clinic.
The mean age was 41 years (16-79 years), and 28 patients (18%)
were female. Heterosexual intercourse was the most likely mode
of transmission in 64.9%. Other potential routes of transmission
were as follows in the decreasing order of frequency: bisexual/
homosexual intercourse, unknown, medical intervention/blood
transfusion, and i.v. drug use (Table 1, 2). Four patients (2.6%), one
of whom was a female, had HBsAg positivity. Anti-HBc IgG and
anti-HBs positivity were detected in 34% and 28.4% of patients,
respectively. No patients had anti-HCV positivity. Also, among 5554
subjects with HBV and 182 subjects with HCV followed up in our
outpatient unit, none were anti-HIV-positive.

Discussion

According to the Turkish National Health Agency 2016 data,
there were a total of 12.281 HIV-positive patients in Turkey, which
is a low prevalence country. However, a recent and significant
increase has occurred in the number of newly detected cases, with
1734 patients reported until December 2016 in the past year. Of
these newly identified subjects, 84% were male and 16% were
female; and 16.5% were non-nationals. Higher representation of
young adults between 25 and 29 years of age was also noteworthy.

Table 1. Main transmission route for the patients

Transmission route Number %
Heterosexual intercourse 102 64.9
Homo/bisexual intercourse 38 24.2
Medical intervention/Blood transfusion 7 4.5
Unknown 8 5.1
i.v. drug user 2 1]-3
Total 157 100
i.v.: Intravenous
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There were only 529 new HIV-positive cases in 2010, and a more
than 5-fold increase was found in 2015 reaching 2.130 new cases
(18).

Despite the regional variation in terms of HBV seroprevalence in
Turkey, a trend toward a declined prevalence was observed probably
due to the impact of routine nationwide childhood immunization
program initiated in 1998. In a previous review, the reported rate of
HBsAg seroprevalence in the general Turkish population was 2.5 to
9% (19), which is comparable to the prevalence of HBV infection
among HIV patients in our study, i.e. 2.6%. However, in another
multi-center study from Turkey reported a higher rate of HBsAg
positivity (6.2%) among HIV-positive individuals (20). In the same
study, 0.9% of subjects were anti-HCV positive. Similar results of
HBsAg positivity (4.4%) was reported in a study conducted by
Inci et al. (21). In another study conducted with 70 (56 males, 14
females) HIV-infected patients, HBV and HCV co-infection rates
were 14.2% and 12.8%, respectively while four (5.7%) patients
were found to be infected with HBV, HCV and HIV (22). Immunity
against hepatitis B infection i.e. anti-HBs and anti-HBc IgG positivity
was observed in 28.4%, isolated anti-HBc IgG positivity was
observed in 1.9%, isolated anti-HBs positivity was observed in
9.03% of this population. This finding is consistent with the fact
that the study participants were mostly middle-aged subjects who
did not benefit from the routine vaccination program initiated in
1998. On the other hand, exposure to hepatitis B (anti-HBc 1gG)
was found in a greater proportion (34%) of these subjects. Overall,
these data underscore the high level of HBV co-infection risk in
HIV-positive subjects and underlie the importance of vaccination,
particularly when one considers the recent findings showing a high
representation of young adults among newly diagnosed patients
with HIV positivity.

HCV infection is more likely occur in specific circumstances and
specific patient groups with certain risks. In a study by Freitas et al.
(23), HIV-HCV co-infection was more likely to be associated with an
age over 40 years, i.v. drug use, blood transfusion, and the absence
of a steady partnership 8. The prevalence of HIV/HCV co-infection
varies from one country to another depending on the route of HIV
transmission: 10.8-42% in Brazil, 25% in the United States, 56.7%
in Australia and 58.5% in Argentina.

Since i.v. drug use represents the main route of HCV
transmission, HIV-HCV co-infection rates are higher among HIV/
AIDS patients with i.v. drug use. High HIV-HCV co-infection rates

Table 2. Hepatitis B virus and hepatitis C virus serology in human

immunodeficiency virus patients

Serological marker n Total %
patients

HBsAg positive and anti-HBc IgG 4 155 2.6

positive

Isolated anti-HBc IgG positive 3 155 1.9

Anti-HBc IgG positive and anti-HBs 44 | 155 28.4

positive

Anti-HBc IgG positivity total 51 | 150 34

Isolated anti-HBs positive 14 | 155 9.03

Anti-HCV positive 0 155 0

HBsAg: Hepatitis B surface antigen, IgG: Immunoglobulin G, HBc: Hepatitis B

core, HBs: Hepatitis B surface, HCV: Hepatitis C virus

(approximately 70%) have been reported in Eastern European
countries and in Iran where i.v. drug use is the main route of HIV
transmission (20). In a study of 378 HIV-positive individuals in
Kenya, 1% was found to be co-infected with HCV (24). Again, in
a cohort of 138 HIV-positive patients in Ghana, HCV co-infection
was found in 3.6% (25). In a meta-analysis of studies reporting
HCV prevalence amongst HIV patients in sub-Saharan Africa, the
mean prevalence of co-infection was 7% (26). According to 2008-
2012 data from the Turkish Red Crescent Blood Center, anti-HCV
was found to be positive in 0.02 to 0.004% of a total of civilian
donor population of 4.510.207 (27,28). The study conducted by
the Turkish Association for the Study of the Liver between 2008
and 2011 found that 0.95% of 5.471 subjects were positive for
HCV (29). The prevalence of anti-HCV positivity in the general
Turkish population has been reported to be 1-2.2% (30). A number
of factors, including anal sex, multiple partners, and co-infection
with HIV and other sexually transmitted diseases, have been
implicated in the increase in HCV seroconversion among HIV-
positive men who have sex with men (MSM) (31,32). In this study,
no anti-HCV positivity was found in this population of patients
infected with HIV, possibly related to the difference in transmission
routes of HIV among patients included in this study. Accordingly,
heterosexual intercourse was reported to be the main route of
transmission, and relatively low numbers of patients were MSM/
bisexual (24.2%) and i.v. drug users (1.3%). In a previous study
conducted in Turkey, the prevalence of i.v. drug use was 0.05%
in the general population (33). Although heterosexual intercourse
was reported to be the main route of HIV transmission, the
significantly higher proportion of male participants suggests
that the actual number of individuals experiencing same-sex
intercourse may be higher. On the other hand, individuals may opt
to conceal their sexual preferences due to a number of factors
such as fear of stigmatization or disclosure. Thus, absence of anti-
HCV-positive patients in our sample is most likely due to the low
number of i.v. drug users and low HCV prevalence nationwide. Al
HIV-infected patients should be tested for HCV infection. False
negative anti-HCV results may be seen in HIV-positive individuals
with low CD4 (<100/mm3) counts. If anti-HCV is negative and HCV
infection is still suspected, HCV RNA should be performed (5).

Study Limitations

Certain limitations of our study should be mentioned. It was a
single-center study from western Turkey with a small sample size,
restricting its ability to reflect the current status in the country.

Conclusion

As a conclusion, it confirms the previous national data indicating
a high prevalence of HBsAg among HIV-positive individuals
and emphasizing the requirement for effective immunization in
susceptible populations. Absence of anti-HCV positivity suggests
that HCV infection may not represent a major health problem in
our population.
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ABSTRACT

Objectives: The purpose of the study was to detect the rate of
hepatitis B surface antigen (HBsAg), anti-HBs and anti-hepatitis C
virus (HCV) seropositivity among pregnant women residing in the
city of Sirnak.

Materials and Methods: Results of serological tests for HBsAg, anti-
HBs and anti-HCV in 2214 pregnant women, who were admitted to
the Gynecology and Obstetrics Clinics and Emergency Departments
at Sirnak State Hospital and Cizre State Hospital between the dates
of April 1, and October 1, 2017, were retrospectively evaluated.
Results: A total of 2214 pregnant women were included in this
study. It was determined that the rate of seropositivity for HBsAg,
anti-HBs and anti-HCV was 1%, 27.8%, and 0.21 %, respectively. It
was found that anti-HBs seropositivity rate among pregnant women
younger than 19 years was 54.5%, which was higher than in those
aged 19 years or older.

Conclusion: Anti-HCV positivity rate detected in pregnant women
who resided in Sirnak was found to be similar to the results reported
in other studies conducted in our country, however, HBsAg positivity
rate was found to be lower when compared with the results of
other studies. A significant increase was detected in anti-HBs
seropositivity rate in Sirnak since hepatitis B vaccine was included in
the national immunization schedule.

Keywords: Pregnancy, hepatitis B surface antigen, anti-hepatitis C
virus, anti-hepatitis B surface, seroprevalence

0z

Amag: Bu calismada Sirnak ilinde yasayan gebelerde, hepatit B
ylizey antijeni (HBsAg), anti-HBs ve anti-hepatit C virlist seropozitiflik
oranlarinin saptanmasi amaclanmistir.

Gereg ve Yontemler: Sirnak Devlet Hastanesi ve Cizre Devlet
Hastanesi'nin Kadin Hastaliklari ve Dogum Poliklinikleri ile Acil
Servisleri'ne 1 Nisan-1 Ekim 2017 tarihleri arasinda basvuran 2214
gebe kadinin HBsAg, anti-HBs ve anti-HCV verileri retrospektif olarak
incelendi ve sonuglar kayit altina alindi.

Bulgular: Calismaya 2214 gebe dahil edildi. HBsAg seroprevelansi
%1, anti-HBs pozitiflik orani %27,8, anti- HCV seroprevelansi %0,21
saptandi. On dokuz yas ve altinda olan gebelerde %54,5 olan anti-
HBs seropozitiflik oraninin, 19 yas Ustl gebelerdekine gore yiksek
olmasi istatistiksel olarak anlamli bulundu.

Sonug: Sirnak ilinde yasayan gebelerde tespit edilen anti-
HCV pozitiflik orani Ulkemizde yapilan diger calismalara benzer
bulunurken, HBsAg pozitiflik orani ise diger calismalara gore daha
dlstk bulunmustur. Hepatit B asisinin ulusal bagisiklama programina
girmesi ile Sirak ilinde anti-HBs seropozitiflik oraninda belirgin bir
artis oldugu tespit edilmistir.

Anahtar Kelimeler: Gebelik, hepatit B ylizey antijeni, anti-hepatit C
virlsu, anti-hepatit B ylzey, seroprevelans

Sahin M, Zencir M, Géziibiiyiik AA, Pektas BA. Seroprevalence of Hepatitis B Surface Antigen, Anti-Hepatitis B Surface and Anti-Hepatitis C Virus Among Pregnant
Women Residing in Sirnak Province. Viral Hepat J. 2018;24:7-11.

Address for Correspondence: Meyha Sahin MD, Sinak State Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Simak, Turkey
Phone: +90 486 216 75 00 - 2477 E-mail: meyhasahin@hotmail.com ORCID ID: orcid.org/0000-0003-4147-3587 Received: 04.11.2017 Accepted: 08.02.2018

©Copyright 2018 by Viral Hepatitis Society / Viral Hepatitis Journal published by Galenos Publishing House.


https://orcid.org/0000-0003-4147-3587
https://orcid.org/0000-0002-5547-3353
https://orcid.org/0000-0002-3317-9735
https://orcid.org/0000-0001-8521-1576

Sahin et al.

Seroprevalence of Hepatitis B and Hepatitis C Among Pregnant \WWomen Residing in Sirnak Province

Introduction

According to the data of the World Health Organization, 1.34
million people died of viral hepatitis in 2015, being a figure which
is similar to the number of deaths due to tuberculosis and more
than death due to human immunodeficiency virus (HIV) infection
(1.

In general, more than one third of the existing chronic hepatitis
B infections occur as a result of mother-to-child transmission (2).
Especially in high endemic regions where hepatitis B surface
antigen (HBsAg) prevalence is 28%, chronic hepatitis B is mostly
prevalent in early childhood, and in these regions, mother-to-child
transmission is the most significant transmission route (3,4,5).
[t has been reported that 70-90% of children born to hepatitis B
virus (HBV)-infected mothers were infected and more than 95%
of them were chronic carriers. (6,7). It is known that hepatitis B
vaccination and hepatitis B immunoglobulin administration in the
first 12 hours of birth can reduce the risk of vertical transmission
from 90% to 5-10% in children born to HBsAg-positive mothers
(8,9).

The risk of mother-to-child transmission of hepatitis C virus
(HCV) infection is 3-10% (6,10,11). It is estimated that 40.000
children are born to HCV-infected mothers every year, and about
4000 of them are infected with HCV (12,13).

The HBsAg seropositivity rate, which ranges from 1.9% to
8.4% in our country, is found to be 4.4% on average (6,14). The
rate of HCV seroprevalence in the country is reported to be 0.3-
1.7% (15,16).

Since the fertility rate is high in the Sirnak region (17), it is
considered that the seroprevalence of these vertically-transmitted
infections is important. For this reason, the present study aimed
to determine the rate of HBsAg, anti-HBs (hepatitis B surface
antibody) and anti-HCV (hepatitis C antibody) seropositivity among
pregnant women living in Sirnak.

Materials and Methods

Results of serological tests for HBsAg, anti-HBs and anti-
HCV in 2214 pregnant women, who were admitted to the
Obstetrics and Gynecology Clinics and Emergency Departments
at Sirnak State Hospital and Cizre State Hospital between April
1 and October 1, 2017, were retrospectively analyzed from the
hospitals’ information management system. HBsAg Il (Roche,
Mannheim, Germany), Elecsys anti-HBs Il (Roche, Mannheim,
Germany) and anti-HCV Il (Roche, Mannheim, Germany) were
used for these tests in the ELISA laboratory at both hospitals. In
this respect, samples with a cut off index >1 were considered
positive for HBsAg, and anti-HCV, and samples with a cutoff
index >10 IU/mL were considered positive for anti-HBs.

Statistical Analysis

Statistical analysis was performed by using the SPSS (version
21.0, Armonk, NY, USA) program. A chi-square test was used to
evaluate the data. A p value of less than 0.05 was considered
statistically significant.

This study was carried out in accordance with the principles of
the Helsinki Declaration.

Results

The mean age of the 2214 pregnant women was 28.3+8.26
(14-46) years. The rates of HBsAg seropositivity, anti-HBs positivity,
and anti-HCV seropositivity were found to be 1%, 27.8%, and
0.21%, respectively. The seropositivity rates for HBsAg, anti-HBs
and anti-HCV according to age groups are shown in Table 1. Three
hundred and eighty one (27.8%) out of 1368 pregnant women
were found to be anti-HBs-positive. Anti-HBs positivity rate was
54.5% in women aged <19 years and 26.5% in those over 19 years
of age. The difference was statistically significant (p<0.001).

Discussion

Vertical transmission of hepatitis B infection to an infant can
be prevented greatly by providing vaccination, and immunoglobulin
within 12 hours of birth and starting antiviral treatment to the
mother with high viremia in the third trimester. For this reason,
routine screening for HBsAg is recommended during pregnancy in
the prenatal period (2,6,8,16). Routine prenatal HCV screening is not
recommended because there is no proven vaccine, intervention, or
approved treatment to reduce or prevent vertical transmission of
HCV infection (12,18,19). In general, screening for HCV infection is
recommended for pregnant women having risk factors for hepatitis
C, such as HIV infection and intravenous drug use (12,20).

It is known that approximately 5-7 million people in Turkey are
active HBV carriers. Carriage rates are reported to be between 4%
and 14% varying from cities to cities (21). Epidemiological studies
covering the whole country in the previous years showed that
the rate of HBsAg positivity was lower in the western regions of
the country but was significantly higher in the regions of Central
Anatolia, Eastern and Southeastern Anatolia (22). In a review
published in 2011, HBsAg seroprevalence was found to be 3.47%
in the Aegean and Marmara regions, 4.86% in the Central Anatolia,
Mediterranean and Black Sea regions and 6.72% in the Eastern
and Southeastern Anatolia regions (23,24). In their study covering
Diyarbakir, Batman and Sanliurfa provinces, Dursun et al. (25) have
reported that the rate of HBsAg positivity in city centers was 7.2%
in males and 5.3% in females. While the rate of HBsAg positivity
in Siirt province was determined as 10% in 2011 (26), it was found
to be 12.6% in a study conducted in Batman in 2012 (27). Besides,

Table 1. The rates of hepatitis B surface antigen, anti-hepatitis B surface
and anti-hepatitis C virus seropositivity according to age groups
Age Number | Number Number of anti- | Anti-HBs positivity
groups | of of HBsAg- HCV-positive rate (%)

patients | positive patients

patients (%)

<19 117 1(0.8) - 36/66 (54.5)
20-25 | 701 3(0.4) 1 229/439 (52.2)
26-30 | 637 8(1.3) 1 57/384 (14.8)
31-35 | 447 3(0.7) 1 41/280 (14.6)
36-40 | 256 7(2.7) = 17/161 (10.6)
41-45 b4 0 - 1/36 (2.8)
>46 2 0 - 0/1
HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HBs: Hepatitis B
surface
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there has been a decline in hepatitis B seroprevalence over the
years in our country. Ergunay et al. (28) found a significant decrease
(from 12.3% to 5%) in the seroprevalence of hepatitis B between
2000 and 2010. An eight-year seroprevalence study performed in
Diyarbakir between 2005 and 2012 reported a significant decline
(from 15.9% to 9%) in HBsAg positivity over the years (29). The
prevalence of HBsAg seropositivity in children examined before
elective surgery in Mardin in 2011 was found to be 0.5% and the
most important contribution to this result was suggested to be the
vaccination program and preventive measures implemented by
the Ministry of Health (30). While HBsAg positivity was found to
be 9.6% in Sanliurfa during the period of 1998-1999 (31), this rate
was found to be 2.9% in blood donors in another study performed
in Sanliurfa between 2004 and 2006 (32). In Hakkari province,
the HBsAg seroprevalence was detected to be 2.7% in a study
conducted in 2006 and it is thought that these low carrier rates can
be caused by the fact that Hakkari is a closed and isolated region
in terms of both geographical and socioeconomic terms (33). In
addition, when we look at the literature, the only study available
on the seroprevalence of hepatitis B in Turkey was conducted
by Emiroglu et al. (34) in Sirnak. They studied the prevalence of
asymptomatic HBV carriers among soldiers and civilians in Sirnak.
The HBsAg positivity rate in this study was determined to be
6.8%. This study was conducted in 1998 and the group of patients
was composed of soldiers who came from different regions of the
country, therefore, this study cannot exactly reflect the situation in
Sirnak province today.

There are also many studies on hepatitis seroprevalence in
pregnant women in our country. Bakar and Dane (5) observed
that the highest HBsAg seropositivity rate was 9.3% and the
HBsAg seropositivity rate was not higher than 6% in the studies
conducted in the last 7 years when they examined the studies

Table 2. Some studies on epidemiology of hepatitis B in pregnant women
in Turkey
Publication | City Number of | HBsAg
date pregnant seropositivity
women rate (%)
Bakar and 2016 Istanbul 4037 2.16
Dane (5)
Balik et al. (6) | 2013 Rize 5894 5.7
Kasap et al. 2017 Mugla 333 1.8
(9)
Kolgelier et 2012 Adiyaman | 9420 4.7
al. (16)
Dag et al. 2015 Kirikkale 8442 2.34
(35)
Cicek et al. 2012 Sanhurfa 56275 3.5
(36)
Motor et al. 2010 Hatay 13065 1.6
(37)
Aynioglu et 2015 Zonguldak | 1084 4
al. (38)
Madendag et | 2007 Ankara 90531 250
al. (39)
HBsAg: Hepatitis B surface antigen

conducted in Turkey over the last 20 years. In their study, they also
found an HBsAg positivity rate of 2.16% in 4037 pregnant women
(5). Some studies conducted in recent years on the epidemiology
of hepatitis B in pregnant women in our country are reviewed in
Table 2.

In our study, HBsAg seropositivity rate was found to be 1%,
lower than in the other studies. When the factors that may have
affected this result are considered, the first thing that comes to
mind is that the prevalence of hepatitis B, which declines over the
years in the country as a whole, is a reflection on the region as
well. In addition, Sirnak province is also a closed and isolated city in
terms of geographical and socioeconomic aspects just like Hakkari,
and a great change has recently been experienced in the population
with the migration of local residents. Due to the social challenges
experienced in the region, out-of-province referrals, follow-up
and treatment of patients with chronic illnesses requiring further
examinations have become difficult. Therefore, it is thought that
the migration rate may have increased in the number of individuals
with chronic diseases such as hepatitis B.

Hepatitis B vaccine has been included in the childhood
vaccination program since 1998 in our country. According to
the last application program, it is applied as 3 doses, in months
0, 1, 6. The seropositivity rate of anti-HBs in our country
also increases gradually after initiation of national hepatitis B
vaccination program. Dag et al. (35) found that the rate of anti-
HBs positivity was 58.51% in patients aged 18-30 years and
29.6% above in those aged 30 years and over. The decline in
anti-HBs positivity rate in individuals aged 30 years and over
was found to be significant. Again, Balik et al. (6) found that anti-
HBs rates were significantly higher in the sub-20-year-old group
when compared with other age groups. Turhanoglu et al. (29)
reported that the prevalence of anti-HBs increased from 32.9%
10 52.3% in Diyarbakir in an 8-year period. Anti-HBs positivity
was found to be 85% in a study conducted on 556 pediatric
patients aged 0-16 years who were operated for various reasons
between 2008 and 2010 in Mardin (30). In our study, similar to
other studies, the seroprevalence of anti-HBs was found to be
54.5% in pregnant women born after 1998, which is the time
of introduction of hepatitis B vaccine into routine vaccination
program, and the rate was determined to be significantly higher
than in the other age groups.

In studies on seroprevalence of anti-HCV performed in our
country in 2011, Gonen (40) found an anti-HCV positivity rate of
0.6%, Kolgelier et al. (16) found 0.28%, and Madendag et al.
(39) found the rate of 0.17. In their study conducted in Kocaeli,
Cakmak et al. (41) found that the rate of anti-HCV positivity was
0.3% in 3756 pregnant women. In their study, Dag et al. (35)
scanned 8120 pregnant women living in Kirikkale in terms of anti-
HCV, and calculated the anti-HCV seropositivity rate as 0.31% for
those aged 18-30 years and 0.59% for those older than 30 years,
however, this increase was not regarded as statistically significant
(35). The frequency of anti-HCV positivity in Siirt province was
determined as 0.6% (26) and in Hakkari province as 1% (33). Anti-
HCV positivity was found to be 0.5% in the “Bus Project” study
conducted by the VHSD (Viral Hepatitle Savasim Dernegi-Viral
Hepatitis Society) between 2009 and 2011, covering all regions,
primarily Eastern Anatolia and Southeastern Anatolia (22). Similar
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to other studies, anti-HCV positivity rate was found to be 0.21%
in our study. These results suggest that HCV infection is not a
serious and widespread problem in our country except for certain
risk groups.

Conclusion

As a result, it is necessary to screen all pregnant women in
our country for HBsAg and to investigate, in terms of HCV, those
who are especially suspected to be at risk. Applying hepatitis
B vaccination program to infants as soon as they are born, and
vaccinating pregnant women with negative anti-HBs results is
crucial for increasing hepatitis B immunity in the country. The
decline in HBsAg seropositivity over the years after the introduction
of national hepatitis B vaccination in our country is also a major
indicator of the importance of vaccination.
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ABSTRACT

Objectives: Hepatitis C virus (HCV) is an important viral agent of
hepatitis, cirrhosis and hepatocellular carcinoma. In our study, we
aimed to determine the HCV genotype distribution among patients
with HCV who presented to our hospital in a city in the Central
Anatolia Region of Turkey.

Materials and Methods: Results of 480 patients who were positive
for HCV RNA and whose serum samples were sent to our laboratory
from various inpatient and outpatient clinics of the hospital with a
pre-diagnosis of hepatitis C between January 2010 and May 2017
were retrospectively screened. In HCV genotype determination,
a commercially available kit (Ampliquality HCV-TS, AB Analitica®,
Italy) based on Reverse Line Blot was used in accordance with the
manufacturer's recommendations. Genotype distributions were
analyzed by years and by age. The first and only one test results of
the same patients were evaluated.

Results: Of the patients whose genotyping was made, 260
(564.2%) were female and 220 (45.8%) were male. It was found that
396 (82.6%) of 480 patients were with genotype 1b, 17 (3.5%) -
genotype 1a, 15 (3.1%) - genotype 3a, 14 (2.9%) - genotype 1, 9
(1.9%) - genotype 4, 8 (1.7%) - genotype 2, 6 (1.3%) - genotype
2b, 5 (1.0%) - genotype 1a/1b, 4 (0.8%) - genotype 2a/2c, 3 (0.6%)
- genotype 4a, 1 (0.2%) - genotype 3, 1 (0.2%) - genotype 5a and 1
(0.2%) patient was with genotype 6.

Conclusion: In chronic HCV patients admitted to our hospital,
genotype 1b, which had the highest prevalence in our country, was
detected with a rate of 82.6%. In addition, the presence of rare
genotypes 5a and 6 in our country has been shown.

Keywords: Hepatitis C, reverse hybridization, genotype

0z

Amagc: Hepatit C virist (HCV), hepatit, siroz ve hepatosellller
karsinomun 6nemli bir viral etkenidir Calismamizda, ic Anadolu
Bolgesi'nde bir sehirde, hastanemize basvuran HCV ile enfekte
hastalarin HCV genotip dagilimlarini saptamayi hedefledik.

Gere¢ ve Yontemler: Ocak 2010-Mayis 2017 tarihleri arasinda,
laboratuvarimiza hastanenin cesitli klinik ve polikliniklerinden hepatit
C 6n tanisi ile serum 6rnegi gonderilen ve HCV RNA pozitifligi olan
480 hastanin sonuclar retrospektif olarak tarandi. HCV genotip
tayininde, ters hibridizasyon (Reverse Line Blot) temeline dayanan
ticari bir kit (Ampliquality HCV-TS; AB Analitica®, ltalya), Uretici
firma onerileri dogrultusunda kullanildi. Genotip dagilimlari yillara
ve yaslara gore incelendi. Ayni hastalarin ik ve tek test sonucu
degerlendirmeye alindi.

Bulgular: Genotiplemesi yapilan hastalarin 2601 (%54,2) kadin,
220'si (%45,8) erkek idi. Toplam 480 hastanin 396'si (%82,6)
genotip 1b, 17'si (%3,5) genotip 1a, 15'i (%3,1) genotip 3a, 14U
(%2,9) genotip 1, 9'u (%1,9) genotip 4, 8'i (%1,7) genotip 2, 6'sI
(%1,3) genotip 2b, 5'i (%1,0) genotip 1a/1b, 4'G (%0,8) genotip
2a/2¢, 3'U (%0,6) genotip 4a, 1'i (%0,2) de genotip 3, genotip ba ve
genotip 6 olarak bulunmustur.

Sonug: Hastanemize basvuran kronik HCV hastalarinda en sik;
Ulkemizde de en ylksek prevalansa sahip olan: genotip 1b, %82,6
oranlyla saptanmistir. Ayrica, Ulkemizde az gorllen genotip 5a ve
genotip 6'nin varligi gosterilmistir.

Anahtar Kelimeler: Hepatit C, reverse hibridizasyon, genotip
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Introduction

Hepatitis C virus (HCV) infection is an important public health
problem due to its chronicity risk up to 80% and its complications,
such as cirrhosis and hepatocellular carcinoma, that may occur in
advanced stages. It is estimated that more than 170 million people
are infected with HCV in the world (1).

HCV is the only member of the Hepacivirus genus
and belongs to the Flaviviridae family. The positive polarity,
enveloped RNA genome of 30-60 nm in diameter; encodes 10
proteins (5'-C-E1-E2-p7-NS2-NS3-NS4A-NS4B-NS5A-NS5B-3’)
(2). Six major genotypes and more than 80 subtypes have been
identified since HCV was first diagnosed in the late 1980s. All
genomes of the genotypes are different from one another at the
rate of >30% at the nucleotide level while the sub-types under
a certain genotype typically differ at that of 15% to 25% (3,4).

In recent years, a new variant called genotype 7 has been
identified in patients in Canada and Belgium (4). HCV genotypes
have a worldwide distribution and each genotype is classified
into several subtypes with about 20% sequence variation (5).

The RNA dependent RNA polymerase enzyme is prone to
make mistakes; it causes mutations in glycoprotein and other
genomes. The high mutation rate and genomic heterogeneity of
the viral genome has a decisive effect on the effectiveness of
treatment (5).

The gold standard of genotyping is whole-genome sequencing
analysis. This method is relatively expensive, and instead the
protein coding regions such as 5'UTR, NS5B, and core region are
used in the new-generation tests (6).

Epidemiologic studies have suggested that HCV genotypes
are differently distributed between geographical areas, however,
genotype 2 is less prevalent than genotype 1 throughout the
world. Genotype 3a is more prevalent in South Asia, Australia,
and Iran; genotype 4 in the Middle East, and Middle and North
Africa; genotype 5a in South Africa; genotype 6a in Hong Kong and
Vietnam; genotype 1b in South and East Europe; genotype 1a in
North America and Europe (7,8,9,10).

It has been reported in studies performed until today that
genotype 1b was the most prevalent genotype in Turkey
(11,12). Determining the prevalence of genotypes and their
geographical variation is also important in terms of prognosis
and treatment.

In our study, we aimed to determine the genotype distribution
among hepatitis C patients followed up in our hospital and the
potential variation of HCV transmission in our region within the
years and ages.

Materials and Methods

We retrospectively analyzed medical records of 480 patients,
who were diagnosed with acute hepatitis C between January
2010 and May 2017 via anti-HCV (ELISA; Abbott Laboratories, the
U.S.) and HCV RNA [real-time polymerase chain reaction (PCR);
COBAS® TagMan® 48 Analyzer, Roche Diagnostics, the US.. In
determining HCV genotype, a commercial kit (Ampliquality HCV-
TS; AB Analitica®, Italy), which is based on Reverse Line Blot and
called "“line prob assay” (LiPA), was used in accordance with the
manufacturer's recommendations. This test is based on the fact
that the 5'UTR region of HCV RNA is amplified and hybridized with
the oligonucleotide primers of the nucleic acids produced. In this
test, all the six major HCV genotypes and certain HCV subtypes
(1, 1a, 1b, 1a/1b, 2, 2a/2c, 2b, 3, 3a, 4, 4a, ba, 6, 6a, or 6b) can
be detected. The manufacturer identifies its detection sensitivity
as 98.1% and its specificity as 100%. We used bands formed
in the way that the probes specific for various HCV genotypes
are embedded around the nitrocellulose strips. The genotype
distribution was reviewed by years. The first and only test results
of the same patients were evaluated.

Statistical Analysis

For the data analysis, a software program, SAS University
Edition 9.4, was utilized. In the data evaluation, analysis of variance
(ANOVA) and a chi-square test were used; a p value of less than
0.05 was considered statistically significant.

Results

Of the patients whose genotyping was made, 260 (54.2%)
were female and 220 (45.8%) were male (Table 1). The average
age of the patients was calculated as 59.2. It was found that 396
(82.6%) of the 480 patients were with genotype 1b, 17 (3.5) -
genotype 1a, 15 (3.1%) - genotype 3a, 14 (2.9%) - genotype 1, 9
(1.9%) - genotype 4, 8 (1.7%) - genotype 2, 6 (1.3%) - genotype
2b, 5 (1.0%) - genotype 1a/1b, 4 (0.8%) - genotype 2a/2c, 3 (0.6%)
- genotype 4a, 1 (0.2%) - genotype 3, 1 (0.2%) - genotype 5a and
1 (0.2%) patient was with genotype 6 (Table 2).

Discussion

The HCV genotypes determine the choice of treatment and
the duration of the selected treatment. For HCV genotype 1, either
the rate of response to interferon treatment is lower or the risk
of progression of hepatocellular carcinoma is higher compared to
other genotypes. Response to treatment in infected patients with
HCV genotype 1 and 4 is lower than in those with genotype 2 and
3 and treatment duration is longer (5).

Table 1. Distribution of genotypes by sex and mean age

Genotype 1a 1b 1a/1b |1 2a/2c | 2b 3a 3 4a 4 5a 6 Total (%)
Number 17 396 5 14 4 6 8 15 1 3 9 1 1 480 (100)
Female 7 225 4 6 3 0 3 1 1 0 1 260 (54.2)
% 41.2 56.8 80.0 42,9 |75.0 0 50 20.0 | 100.0 |33.3 55.6 0 100.0

Male 10 171 1 8 1 6 4 12 0 2 4 1 0 220 (45.8)
% 58.8 43.2 20.0 5771 || 240) 100.0 |50 80.0 |0 66.7 44.4 100.0 0

Mean Age 60.8 60.4 60.0 65.3 | 63.3 28.5 56.1 |40.7 | 46.0 51.7 | 51.1 49.0 74.0 59.2
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Currently, there are many methods used for HCV genotyping.
However, the gold standard of genotyping is the sequence analysis
of the core, E1, NS5b and 5'-UTR regions and phylogenetic analysis
made afterwards (6,30,31).

However, the methods of sequence analysis require special
equipment and experienced personnel. Therefore, it can be
performed only in specific labs. We can count the other methods
such as genotyping performed using PCR made by targeting
the core or NSbb regions with genotypic primers; genotyping
performed using restriction fragment length polymorphism (RFLP)
made by clipping 5'UTR region with the restriction enzymes after
PCR amplification; genotyping made by targeting 5'UTR, C, E1,
NS3, or NShb; genotyping by reverse hybridization after PCR with
type-specific probes; and serotyping performed using C, E2 or NS4
region peptides (30,31).

These methods used in performing HCV genotyping studies
can determine major genotype groups but nonetheless, it is stated
that their discriminatory power among the subtypes is not as
effective as phylogenetic analysis (6).

In our study, we also used a commercial kit based on reverse
line blot. In this test, based on the amplification of the 5'UTR
region of HCV RNA and hybridization of the resulting nucleic acids
with oligonucleotide primers, dark colored bands formed by probes
specific for different HCV genotypes attached to nitrocellulose
strips were evaluated.

When the four main genotypes (Turkey posthoc) were
statistically compared, the average ages of patients with genotype
1 and genotype 2 (p=0.0003), genotype 1 and genotype 3
(p=0.0001) and genotype 1 and genotype 4 (p=0.0452) were
found to be different from each other The age distribution
by genotypes is presented in Figure 1. When the four main
genotypes were compared by gender using a chi-square test, there
was a statistically significant difference among them (p=0.0491).
According to our study, the average age of patients with genotype 1
was higher than 60 years (n=432) as in other countries. The highest
reported HCV prevalence in the world was in Egypt, where the
prevalence of infection increases steadily with age, and high rates
of infection are observed among persons in all age groups (32).

In conclusion, it was found that genotype 1b, which has the
highest prevalence in Turkey, is also the most prevalent genotype
in our region by 82.6%. The high incidence of genotype 1b

remained the same within the years, yet the ranking of other
genotypes changed. In addition, the presence of genotype 5a
and genotype 6, which are rare genotypes in Turkey, has been
reported.

In Turkey, there are many studies conducted at various times
related to HCV genotyping. These studies have been done using
many different methods such as reverse hybridization, PCR, RFLP
seqguence analysis, pyrosequencing and LiPA. The results of these
studies are presented in Table 3. In their study investigating the
distribution of HCV genotypes in 7 regions of Turkey by evaluating
7002 patients with chronic HCV infection using LiPA method,
Altindis et al. (13) found that 67.7% of patients had type 1b,
7.7% had type 1, and 5.5% patients had type 1a. In their study
including 422 HCV RNA-positive patients performed in Antalya,
Saglik et al. (15) determined that 63.3% of subjects had genotype
1b, 14.7% had genotype 1a and 11.1% had genotype 3a. In their
study, Oztirk et al. (18), using the method of pyrosequencing
of 639 samples, found genotype 1b in 86.7% and genotype 2
in 9.3% of patients in Antakya and genotype 1b in 55.2% and
genotype 3 in 26% in Adana. Altuglu et al. (12) investigated
serum samples collected from 535 patients with chronic HCV
infection and reported that infection with subtype 1a and subtype
1b was observed in 12.9% and 80.4% of patients, respectively.
In studies performed in Turkey, the incidence of genotype 1b has
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Figure 1. Age distribution by genotypes (ANOVA)
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been reported in the range of 37-90.8% and the most commonly
detected genotype was found to be genotype 1b. It is followed by
genotype 1a, genotype 4, and genotype 3 respectively. Genotype
4a, genotype 5 and genotype 6, which are rare genotypes, were
detected at various rates.

Conclusion

In this study, we determined the distribution of HCV genotypes
in our region, which is crucial for treatment regulations and in
identifying prognosis and made a contribution to the epidemiologic
data in the way of evaluating its trend within the last seven-year
period.
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Should Hepatitis C Virus Antibody Be Used for Screening

Purposes?

Hepatit C Virlis Antikoru Tarama Amaciyla Kullanilmali Mi?

@ Birol SAFAK, ® Ozge TOMBAK, ® Aynur EREN TOPKAYA

Namik Kemal University Faculty of Medicine, Department of Medical Microbiology, Tekirdag, Turkey

ABSTRACT

Objectives: In this study, hepatitis C virus (HCV) RNA results were
retrospectively investigated in patients with reactive HCV antibodies.
Materials and Methods: HCV antibody test was performed
ELISA method. Enzyme linked fluorescence assay was used as a
different method. The quantitative HCV RNA test was carried out by
AmpliPrep/COBAS TagMan HCV test.

Results: HCV antibody reactivity was detected in 358 of 28081
samples, 255 samples collected from 358 anti-HCV positive-
patients and were tested for HCV RNA were included in the study.
The detected HCV RNA positivity rate was 5.8% in patients who
had low titer reactive HCV antibody and 76.3% in patients, who
had high titer reactive HCV antibody. Nine of 23980 samples, which
were screened for preoperative preparation, had reactive HCV RNA.
One hundred thirty seven of 4101 samples, which were obtained for
diagnostic purposes in the gastroenterology and infectious diseases
clinics, were HCV RNA positive.

Conclusion: Positive results should be confirmed with HCV RNA
testing; if possible, testing for HCV antibodies with other methods,
before HCV RNA testing, will decrease the number of tests using
molecular methods; and screening for HCV antibodies is not cost-
effective especially in populations with a low prevalence of HCV
antibody positivity.

Keywords: Hepatitis C virus antibody, screening, cost effectiveness
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Amag: Bu calismada, reaktif hepatit C virlisti (HCV) antikorlari olan
hastalarda HCV RNA sonuglari retrospektif olarak incelendi.

Gerec ve Yontemler: HCV antikor testi ELISA yontemi ile calisildi.
Enzim Baglantili Floresans testi farkli bir yontem olarak kullaniimistir.
Kantitatif HCV RNA testi AmpliPrep/COBAS TagMan HCV testi ile
gerceklestirildi.

Bulgular: HCV antikoru igin toplam 28081 numunenin 358'inde
reaktivite tespit edildi. Calismaya ant-HCV antikoru pozitif 358
hastadan HCV RNA calisilan 255 hasta 6rnegi dahil edildi. Dislk
titrede reaktif HCV antikoru olan hastalarda %5,8 ve ylksek titrede
reaktif HCV antikoru olan hastalarda %76,3 HCV RNA pozitifligi
saptandi. Preoperatif hazirlik kapsaminda test edilen 23980 6rnegin
9'unda HCV RNA pozitifti. Gastroenteroloji ve enfeksiyon hastaliklari
kliniklerinden tani amacli olarak gelen 4101 6érneginin 137'sinde HCV
RNA pozitif idi.

Sonug: Pozitif sonuclar HCV RNA ile dogrulanmalidir, eger imkan
varsa HCV RNA bakilmadan 6nce farkli bir yontemle HCV antikoru
calisiimasinin molekdler yontemle calisilacak test sayisini azaltacagi
ve tarama amacl HCV antikoru bakilmasinin o6zellikle distk
prevalansli toplumlarda maliyet etkin olmadigr gérdstine varilmistir.
Anahtar Kelimeler: Hepatit C virlst antikoru, tarama, maliyet
etkinligi

Safak B, Tombak 0, Eren Topkaya A. Should Hepatitis C Virus Antibody Be Used for Screening Purposes? Viral Hepat J. 2018;24:18-20.

Introduction

Hepatitis C virus (HCV) can cause both acute and chronic
hepatitis, ranging in severity from a mild condition lasting only a
few weeks to a serious, lifelong illness. Acute HCV infection is
usually asymptomatic and progresses only very rarely to a life-
threatening disease. The virus is spontaneously regresses without

any treatment within 6 months in approximately 15% to 45% of
infected persons. The remaining 60% to 80% of infected persons
will develop chronic HCV infection. 15% to 30% of these patients
with chronic HCV infection are at the risk of developing liver
cirrhosis within 20 years (1). The rate of mortality due to HCV-
related diseases (mostly cirrhosis and hepatocellular carcinoma)
shows a continuous increase (2). Central and South Asia, North
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Africa and Middle East have the highest HCV prevalence. The
reported rate of the anti-HCV positivity is 1.6% worldwide and
0.4%-2.1% in our country (3). Laboratory tests play an important
role in the diagnosis and follow-up of patients with chronic HCV
infection. HCV antibody reactivity at the limit values is a serious
problem for diagnostic laboratory practice. In the guidelines for HCV
infection tests, HCV RNA analysis is recommmended to confirm the
HCV antibody reactivity and pseudo-reactivity (2,4).

In this retrospective study, HCV RNA results of patients with
low and high reactivity of HCV antibody referred for screening and
diagnostic purposes were evaluated.

Materials and Methods

The results of the samples referred for HCV antibody screening
between January 2016 and July 2017 were re-evaluated with a
retrospective study design. HCV RNA results of patients with low
titer (>1- <5 sample cut-off = S/CO) and high titer (=5 S/CO) HCV
antibodies for studied screening and diagnostic purposes were
investigated in this study. HCV antibody test was first performed
using enzyme-linked immunosorbent assay (ARCHITECT
i2000 analyser; Abbott diagnostic, IL, USA). According to the
manufacturer's recommendations, samples with a signal to cut-
off ratio (S/CO) value of < smaller than 1 were considered as
non-reactive, while those with an S/CO value of > greater than or
equal to Twere considered reactive. Enzyme-linked fluorescence
immunoassay (ELFA) (mini VIDAS; BioMérieux, Marcy ['Etoile,
France) was used as a different method for samples with low
reactivity. The quantitative HCV RNA assay was carried out with
the COBAS AmpliPrep/COBAS TagMan HCV Quantitative test v2.0
(Roche Molecular Systems, USA).

Results

Reactivity was detected in 358 of 28081 samples (1.27%)
which were analyzed for HCV antibody in our laboratory. Two
hundred and fifty-five samples collected from 358 anti-HCV
antibody positive patients and were tested for HCV RNA, were
included in the study. The detected HCV RNA positivity rate was
5.8% (4/69) in patients who hadlow titer reactive HCV antibody
and 76.3% (142/186) in patients, who hadhigh titer reactive HCV
antibody. The test was repeated by another method (ELFA) in 30
patients with low titer HCV antibody. In 12 of these patients HCV
antibodies were found to be non-reactive. All patients, who were
screened for HCV antibody with ELFA, were HCV RNA negative.
Only 41 (0.17%) of 23980 samples, which were screened for the
preoperative preparation, had reactive HCV antibody. Nine of these
were HCV RNA positive. Two hundred and fourteen (5.22%) of
4101 samples, which were obtained for diagnostic purposes in the

gastroenterology and infectious diseases clinics, were reactive and
137 of them were HCV RNA positive.

HCV antibody and HCV RNA results for screening and diagnostic
purposes are shown in Table 1.

Discussion

Laboratory tests have important roles in the diagnosis of HCV
infection and monitoring of patients. Reactive test results for HCV
antibodies, with values close to borderline limits, constitute a
serious problem for routine diagnostic laboratories. Most of them
are observed to be false positive results (5). In populations with
low seroprevalence, false positivity is observed in blood and organ
donors and in individuals with positive tests for rheumatoid factor
(6). The incidence of HCV infection in Turkey is low with a rate of
1% (7). Therefore, in our country, there is a high probability of false
positivity. It is suggested that repeated results of reactive HCV
antibodies can be associated with current HCV infections, history
of HCV infections or false-positive hepatitis C antibodies. HCV RNA
testing is recommended to detect any present infection (4). In our
study, we also used HCV RNA test. A correlation between S/CO
for HCV antibodies and HCV infections has been reported. A S/
CO for determining the true HCV antibody positivity with a rate
of 95% was determined to be >5.0 for Architect Kit (4). Another
study reported a positive predictive value of 95.4% when a S/CO
of 5.0 was taken for Architect Kit (8). A study conducted in our
country suggested that the use of a S/CO of >5.0 would be more
appropriate in identifying HCV infections (9). Two hundred and fifty-
five samples, which have been tested for HCV RNA and with S/CO
values of >1-<5.0 and =5 for HCV antibodies, have been included
in our study. False positivity has been reported to be common in
women and in the elderly due to their susceptibility to autoimmune
diseases and infections, leading to decline HCV antibody titrations
in years (b). Ecemis et al. (9) determined HCV RNA positivity
in 2 (3.8%) out of 52 patients with a S/CO value of <5 for HCV
antibodies. Another study reported HCV RNA positivity in 3 (1.4%)
out of 215 (0.9%) samples selected out of 25029 samples with S/
CO values between 1 and 5 for HCV antibodies (5). In our study,
HCV RNA antibody was identified in 4 (5.8%) out of 69 samples,
in which low titer reactivity was detected and which were tested
for viral load. On the other hand, HCV RNA positivity was identified
in 142 (76.3%) out of 186 samples with high titer reactive HCV
antibody. Various studies have reported HCV RNA positivity rates
of 43.8-68% in patients with identified HCV antibody reactivity
(10,11,12,13). In our study, out of 2565 HCV antibody reactive
patients 146 (57.3%) were identified with HCV RNA positivity.
Given these results, it is concluded that especially samples with
low titer reactive HCV antibodies may be false positives and that all
positive results should be confirmed by HCV RNA testing.

Table 1. Hepatitis C virus RNA results of anti-Hepatitis C virus reactive patients

Low titer anti-HCV | HCV RNA High titer anti- HCV RNA Total anti-HCV | Total

positive (%) positive (%) HCV positive (%) | positive (%) positive (%) HCV RNA positive (%)
Screening anti-HCV (23980) 29 (0.12) = 12 (0.05) 9 (0.04) 41 (0.17) 9 (0.04)
Diagnostic anti-HCV (4101) 40 (0.98) 4(0.1) 174 (4.2) 133 (3.2) 214 (5.2) 137 (3.3)
Total (28081) 69 (0.25) 4(0.01) 186 (0.6) 142 (0.5) 255 (0.9) 146 (0.52)

HCV: Hepatitis C virus
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If distinguishing between true and false positivity is required
and if multiple tests reveal positivity, it is emphasized that another
type of HCV antibody test should be performed (4). In our study,
30 (all them were negative for HCV RNA) out of 69 samples with
multiple HCV antibody test results with Architect i2000, and in
which low titer reactivity was detected, were tested by VIDAS.
Out of a total of 30 samples, 12 were detected to be non-reactive,
whereas, 18 were detected to be reactive. Given these results, it
is concluded that in almost half of the patients there was no need
for HCV RNA testing. It is suggested that in cases with multiple
test results showing reactivity, testing with another method for
HCV antibodies may help reduce any unnecessary testing for
HCV RNA.

A study conducted in Germany reported 0.04% positivity in
patients who were screened pre-operatively. From the economic
perspective, it was highlighted that routine preoperative screening
should not be performed due to low rates of reactivity, and that
screening only patients with risk factors would be as safe as
screening all patients, and this might help reduce the costs (14).
HCV screening is not recommended for preoperative preparations.
However, it is recommended if exposure to HCV is in question
and it is recommended in populations with high seroprevalence
(2% to 5% of HCV antibody) (2,4,15). The consensus report of
the Study Group for Viral Hepatitis of the Turkish Society of Clinical
Microbiology and Infectious Diseases-states that routine HCV
screening tests are not required in our country as the prevalence
of HCV is low and that HCV should be screened only in risk
groups (3). In our study, the prevalence of HCV antibody positivity
was determined to be 1.27%. The incidence of HCV antibody
positivity was found to be 0.9%. Of 23980 samples tested for HCV
antibodies for screening, 114 (0.47%) of them were identified to
be reactive for the first test. It is concluded that screening tests are
unnecessary in the context of pre-operative preparations as it has
been reported that they should not be performed because of being
costly and, as they have not been recommended in the guidelines.
In addition, in our study we also found low positivity rates.

Conclusion

We are of the following opinions that in accordance with the
Centers for Disease Control and Prevention recommendations,
positive results should be confirmed with HCV RNA testing; if
possible, testing for HCV antibodies with other methods, before
HCV RNA testing, will decrease the number of tests using
molecular methods; and screening for HCV antibodies is not cost-
effective especially in populations with low prevalence of HCV
antibody positivity.
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ABSTRACT

Hepatitis C virus (HCV) is known as the main etiological agent of
chronic liver disease, cirrhosis and hepatocellular carcinoma. Studies
on the Turkish Republic of North Cyprus (TRNC) population have
reported that the HCV prevalence was between 0% and 1%. The
low prevalence of HCV in the TRNC is a result of the small island
population and the fact that HCV-positive individuals were not
allowed to reside in the TRNC until 2017. However, it is likely that
there will be an increase in HCV seroprevalence going forward due
to relapses and cases of illegal immigration. The aim of this study
was to review the HCV epidemiology in the TRNC in the light of the
current data.

Keywords: Prevalence, hepatitis C virus infection, North Cyprus

0z

Hepatit C virGst (HCV), kronik karaciger, siroz ve hepatoselliler
karsinoma etkeni oldugu bilinmektedir Kuzey Kibris Tirk
Cumhuriyeti'nde (KKTC) yapilan calismalar prevelansin = %0-1
arasinda oldugunu gostermektedir. Ulkemizde HCV insidansinin
distk olmasinin nedeni nifus olarak kiclk bir ada olmamiz ve
HCV pozitif olgulara 2017 yilina kadar KKTC'de ikamet etme izninin
verilmemesi oldugunu ve HCV icin yapilan dizenlemenin sonucunda
relaps olgularin ve ayrica adada illegal kesimin bulundugu géz éniine
alinirsa HCV seroprevelansinda da artis olabilecegini diistinmekteyiz.
Bu makalede, KKTC'deki HCV epidemiyolojinin glncel literatlr ile
birikte gozden gegirilmesi amaclanmistir.

Anahtar Kelimeler: Prevalans, hepatit C virlis enfeksiyonlari, Kuzey
Kibris

Giivenir M, Siier K. Epidemiology of Hepatitis C in North Cyprus. Viral Hepat J. 2018;24:21-23.

Introduction

Hepatitis C virus (HCV), a hepatotropic RNA virus, was
discovered in 1989 (1). HCV is a small, enveloped, single-stranded,
positive sense RNA virus belonging to the Flaviviridae genera
Pegivirus (1,2,3). HCV infection that causes chronic liver diseases (4)
as well as acute and chronic hepatitis, cirrhosis and hepatocellular
carcinoma is a universal health problem (3). The World Health
Organization (WHO) reported that there were 71 million people
with chronic HCV infection in 2017 (5). The global prevalence of
anti-HCV was estimated at 1.6% for all ages corresponding to 115
million past viraemic infections (6).

Previous studies have found that HCV seroprevalence increased
to 2.8% equating to more than 185 million infections worldwide
(7,8). Additionally, HCV is now considered to be pandemic and
the WHO reported a world-wide prevalence of 3% (9). The WHO
reported that areas with a high incidence of HCV infection included

the Eastern Mediterranean Region (62.5 per 100.000) and the
European Region (61.8 per 100.000) in 2017 (5).

Cyprus is a small island and is situated at the geographic
crossroads of the three continents: Europe, Africa, and Asia.
Furthermore, the rate of tourist and immigrant arrivals from Eastern
Europe, the former Soviet Republics, Africa and Southeast Asia
is relatively high (10). The majority of residents living in Cyprus
belong to two ethnic groups, namely Turkish Cypriots and Greek
Cypriots. The island has been divided into two regions due to the
conflict between the two communities. As a result of this conflict,
the Northern part of the island has since been under the control of
its own government, and is called the Turkish Republic of Northern
Cyprus (TRNC). The TRNC is officially recognised only by Turkey.
Not only has Northern Cyprus become a destination for casino
tourism and entertainment, but the country has experienced
an influx of sex workers, particularly from Eastern Europe and
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the former Soviet Republics. In addition to the influx of visitors
resulting from the growth in tourism, there are now 18 universities
in the TRNC. The TRNC Ministry of Education has reported that
there were 93.292 university students in the country in 2017,
53.135 of whom were Turkish and 27.538 were students of other
nationalities.

The epidemiology and genotypes of the HCV infection in the
TRNC are reviewed in this article, based on the published literature
on this subject.

Prevalence and Risk Factors for Hepatitis C Virus
Infection in Northern Cyprus

Cyprus is located in the Eastern Mediterranean Region and
has a total population of approximately 800.000. Each year, the
population is affected by the influx of immigrants, mainly due to
tourism and politically displaced persons (2). The Northern Cyprus
population has many similar characteristics to the population
of Turkey, while there is also a close relationship with Southern
Cyprus and Greece (11).

The Middle East region geographically consists of countries in
Southwest Asia and parts of North Africa. In total, 17 million people
are infected with chronic hepatitis C and 800.000 persons become
infected with HCV each year in the Mediterranean Region (1). The
epidemiology of HCV has been changed as a result of globalisation,
based on the factors of modern transmission and worldwide
human migration (2). The prevalence of the HCV infection varies
according to different countries in the Middle East. In countries
in the Middle East region such as Algeria, Egypt, Iran, Iraq, Israel,
Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Palestine, Qatar,
Saudi Arabia, Syria, Tunisia, Turkey, United Arab Emirates, and
Yemen, the estimated prevalence of HCV in the general population
is 2.7% (7). Another study indicated that the prevalence in the
Middle East was between 1% and 4%, except for Egypt (3).
The countries with the highest prevalence were Egypt (14.7%),
Irag (3.2%) and Yemen (2.2%). On the other hand, the lowest
prevalence rates were reported to be in Qatar (0.9%) and Turkey
(1.0%) (7).

The prevalence of HCV infection has been reported to be
1.6% in the Turkish population (12). Additionally, HCV prevalence
has been reported to be between 1% and 1.5% in blood donors
in Turkey (11). The HCV prevalence in Egypt has been reported
to be approximately 14.7%, which means that globally, it has the
highest known prevalence rate of HCV (3). Additionally, HCV RNA
prevalence rates ranged from 0.4% in countries such as Austria,
Cyprus, Denmark, France, Germany and the United Kingdom to
2.9% in Romania according to a study by Lazarus et al. (13) in
2016. Epidemiological studies in Greece have suggested that the
prevalence rate ranges between 0.5% and 2% (1).

Ster et al. (14) investigated the HCV seroprevalence among
1.500 blood donors in Northern Cyprus and reported that none of
the donors were anti-HCV-positive. Altindis et al. (11) reported that
the prevalence of HCV in Northern Cyprus was similar to that in
Turkey and Greece. A study including soldiers from Turkey, blood
donors from Northern Cyprus and soldiers from North Cyprus,
reported an anti-HCV prevalence of 0.46% (11). Gller et al. (15)
reported that the prevalence of anti-HCV was 0.9% among 16.400
individuals in Northern Cyprus. The present research studied the

prevalence of HCV in thalassemia major patients and found that
there were 11 HCV-positive patients in the sample group. Tinazl et
al. (16) reported that HCV antibodies were negative in 154 patients
who had been admitted to a rheumatology ward in Northern
Cyprus (16). These results indicated that the prevalence rate of
HCV in Northern Cyprus was similar to the rates in Turkey and
Greece.

Distribution of Genotypes of Hepatitis C Virus
Infection in Northern Cyprus

HCV has seven genotypes according to the sequence of the
viral genome (3,7). Each genotype contains multiple subtypes,
such as subtypes 1a and 1b (3). Genotype 1-3 has a worldwide
circulation. On the other hand, genotypes 4-6 are restricted
geographically and endemic infection is only found in specific
countries (10). Additionally, only one genotype 7 infection has been
reported in a Central African immigrant in Canada (7).

Worldwide, genotype 1 was identified in 46% of all infections,
while the second most common was genotype 3 in 22% of
infections, followed by genotypes 2 and 4 in 13% of infections
each. Subtype 1b was reported for 22% of all infections (6).
Subtypes 1b and genotype 2 are related with blood transfusions,
specifically in older patients. Subtypes 1a and 3a are associated
with transmission through injecting drug (2,10).

Although genotypes 1, 2 and 3 have been reported worldwide,
genotypes 4-6 have a more restricted distribution pattern (2). It
has been reported that genotype 1 was prevalent in Australasia,
Europe, Latin America and North America. Genotype 3 has been
identified in 40% of all infections in Asia. Furthermore, genotype 4
has been frequently reported in North Africa and the Middle East,
except Egypt. In Egypt, genotype 1 accounts for 46% of infections
(6). HCV genotype 5 is most commonly found in South Africa
(3). Finally, HCV genotype 6 has been reported to be prevalent in
Southeast Asia (17).

HCV genotype 1 is commonly found in non-Arab Middle
Eastern countries, including Turkey (82%), Israel (68%), Cyprus
(68%), and Iran (65%) (3). Triantos et al. (1) reported that the
genotype distribution in Greece was as follows: genotype 4 (13%),
genotype 2 (9%), genotype 5 (1.2%), and genotype 6 (0%) (1). In
Turkey, the most common genotype was genotype 1b (67.7%),
followed by genotype 1 (7.7%), genotype 4 (7.3%) and genotype 3
(6.7%) (12). Furthermore, subtype 1b was reported in Turkey, which
may have been introduced to the country via virus transmission
from Europe (18).

Altindis et al. (11) reported that genotype 1b (924%) was the
most commonly found genotype in their Northern Cyprus study
group, which included civilians, Turkish soldiers and Northern Cyprus
soldiers (11). A study analyzing the genetic heterogeneity of HCV
infection in Cyprus found that 5 of the 6 known HCV genotypes,
which include genotypes 1 and 4, were found in intravenous drug
users with the 2k/1b recombinant strain (2). The most prevalent
HCV genotype strain was genotype 1 (68%), followed by genotype
3in Cyprus, which is similar to that in the non-Arabic countries. The
HCV genotype pattern may be associated with strains brought to
the country by repatriated Cypriots, Cypriots who have visited other
countries and tourists (3).
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Treatment of Hepatitis C Virus Infection in Cyprus

Effective antivirals are used in accordance with the established
guidelines in the TRNC. Until January 2017, persons who were
not citizens of the TRNC were not permitted to remain in the
country if anti-HCV positivity was detected. As a result of the
legislative amendments implemented in 2017, HCV treatment is
now permitted in the TRNC if the infected individual either pays
for the treatment or seeks treatment in the country of origin. If
HCV-positive cases are successfully treated in the individuals’ own
country and obtain an HCV RNA negative result certificate, a TRNC
residency permit can be granted.

Conclusion

Various studies and reports by the WHO have stated that HCV
infections would be eradicated by 2030. In the TRNC, Altindis
et al. (11) found HCV seroprevalence at a moderate frequency
because of the fact that the case groups investigated in the study
were predominantly Turkish soldiers. However, in the study group
that Gller et al. (15) investigated, HCV seroprevalence was found
to be low because the case group included TRNC citizens. The
authors believe that the low prevalence of HCV in the TRNC was
a result of the small island population and that individuals who
are HCV-positive were not allowed to reside in the TRNC until
2017. Nevertheless, it is believed that there will be an increase in
HCV seroprevalence going forward as well as an increase in the
seroprevalence of hepatitis B surface antigen due to changes in
the regulations surrounding residency permits in the TRNC in 2009.
Furthermore, it is expected that there will be an increase in HCV
seroprevalence due to relapses and cases of illegal immigration.
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