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legends (if any), respectively. Within the text file, the names of the authors, any information
about the institutions, the figures and images should be excluded.

Abstract: Turkish and English abstracts should be given together with the article title. It should
be divided into four sections in the following order: Objectives, Materials and Methods,
Results and Conclusion. Abstracts should not exceed 250 words. Abstracts for case reports
should be unstructured and shorter (average 100-150 words; without structural divisions in
Turkish and English).

Objectives: The aim of the study should be clearly stated.

Materials and Methods: The study and standard criteria used should be defined; it should
also be indicated whether the study is randomized or not, whether it is retrospective or
prospective, and the statistical methods applied should be indicated, if applicable.

Results: The detailed results of the study should be given and the statistical significance level
should be indicated.

Conclusion: Should summarize the results of the study, the clinical applicability of the results
should be defined, and the favorable and unfavorable aspects should be declared.

Keywords:
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nih.gov/mesh/MBrowser.html).
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Original researches should have the following sections;
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the study, supported by information from the literature.

Materials and Methods: The study plan should be clearly described, indicating whether the
study is randomized or not, whether it is retrospective or prospective, the number of trials, the
characteristics, and the statistical methods used.

Results: The results of the study should be stated, with tables/figures given in numerical order;
the results should be evaluated according to the statistical analysis methods applied. See
General Guidelines for details about the preparation of visual material.

Discussion: The study results should be discussed in terms of their favorable and unfavorable
aspects and they should be compared with the literature.

Study Limitations: Limitations of the study should be detailed. In addition, an evaluation of
the implications of the obtained findings/results for future research should be outlined.

Conclusion: The conclusion of the study should be highlighted.

Acknowledgements: Any technical or financial support or editorial contributions (statistical
analysis, English/Turkish evaluation) towards the study should appear at the end of the article.
Only acknowledge persons and institutions who have made substantial contributions to the
study, but was not a writer of the paper.

References: Authors are responsible for the accuracy of the references. See General Guidelines
for details about the usage and formatting required.

Case Reports

Case reports should present cases which are rarely seen, feature novelty in diagnosis and
treatment, and contribute to our current knowledge. The first page should include the title in
Turkish and English, an unstructured summary not exceeding 150 words, and keywords. The
main text should consist of introduction, case report, discussion, acknowledgment, conclusion
and references. The entire text should not exceed 5 pages (A4, formatted as specified above).

Review Articles

Review articles can address any aspect of viral hepatitis Review articles must provide critical
analyses of contemporary evidence and provide directions of or future research. Most review
articles are commissioned, but other review submissions are also welcome. Before sending a
review, discussion with the editor is recommended.

Reviews articles analyze topics in depth, independently and objectively. The first chapter
should include the title in Turkish and English, an unstructured summary and keywords.
Source of all citations should be indicated. The entire text should not exceed 25 pages (A4,
formatted as specified above).

Letters to the Editor

Letters to the Editor should be short commentaries related to current developments in viral
hepatitis and their scientific and social aspects, or may be submitted to ask questions or offer
further contributions in response to work that has been published in the Viral Hepatitis
Journal. Letters do not include a title or an abstract; they should not exceed 1000 words and
can have up to 5 references.

References: The authors are required to cite only those references that they can submit to
the Journal in the event they are requested to do so. References should be cited in numerical
order (in parentheses) in the text and listed in the same numerical order at the end of the
manuscript on a separate page or pages. All authors should be listed regardless of number.
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Journal abbreviations should conform to the style used in the Cumulated Index Medicus. Only
list the literature that is published, in press (with the name of the publication known) or with
a doi number in references. It is preferred that number of references do not exceed 50 for
research articles, 100 for reviews and 10 for case reports.
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In reference section of the article, there should be no writing in languages other than
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McGraw-Hill Co; 2005; p. 573-577.

Format for on-line-only publications; DOI is the only acceptable on-line reference.
Figures, Pictures, Table ‘s and Graphics:
e All figures, pictures, tables and graphics should be cited at the end of the relevant sentence.

Explanations about figures, pictures, tables and graphics must be placed at the end of the
article.

e Figures, pictures/photographs must be added to the system as separate .jpg or .gif files.

e The manuscripts containing color figures/pictures/tables would be published, if accepted
by the Journal. In case of publishing colorful artwork, the authors will be asked to pay extra
printing costs.

¢ All abbrevations used, must be listed in explanation which will be placed at the bottom of
each figure, picture, table and graphic.

e For figures, pictures, tables and graphics to be reproduced relevant permissions need to be
provided. This permission must be mentioned in the explanation.

e Pictures/photographs must be in color, clear and with appropriate contrast to separate
details.
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An Evaluation of Hepatitis B Virus and Hepatitis C Virus
Frequency and the Anti-hepatitis B Surface Seropositivity of
Syrian Refugees in the Karabiik Province

Karabtk llindeki Suriyeli Siginmacilarda Hepatit B Virts, Hepatit C Virts Sikliginin ve
Anti-hepatit B Yizey Seropozitifliginin Arastirlmasi

® Nergis Asgin, ® Serife Satilmis

Karablik University Training and Research Hospital, Clinic of Medical Microbiology, Karablik, Turkey

ABSTRACT

Objectives: To investigate the frequency of hepatitis B Virus (HBV)
and HCV with anti- hepatitis B Surface (HBs) seropositivity using
serological and molecular methods in Syrian refugees in the Karabuk.
Materials and Methods: The study included the HBs Antigen
(HBsAg), anti-HBs, anti-HCV, HCV-RNA, HBV-DNA, and HCV
genotyping results of Syrian refugees who presented at the Karabik
University Training and Research Hospital between January 2016
and March 2019.

Results: The 809 patients were comprised of 536 (66.3%) females
and 273 (33.7%) males with a mean age of 34 years. HBsAg was
found to be positive in 2.3% of patients and in all HBV-DNA were
positive. The anti-HBs seropositivity rate was determined as 21.6%
and a significant difference was determined between age groups
(p=0.001). The anti-HCV was positive in 8 (1%) patients and the
HCV-RNA viral load was determined in 7/8. In these 7 patients, the
HCV genotype was determined as genotype 1b in 3, genotype 3 in
2, and genotype 4 in 2.

Conclusion: This study showed that while the frequency of HBV
and HCV in Syrian refugees was similar to the data for Turkey,
anti-HBs seropositivity was extremely low. Hepatitis B vaccination
programs for Syrian refugees should be implemented and regularly
followed up.

Keywords: Syria, hepatitis, virus

0z

Amac: Bu calismada amacimiz  Karabik ilindeki  Suriyeli
siginmacilarda serolojik ve molekdler yontemlerle hepatit B Virlis
(HBV) ve HCV siklig ile anti-hepatit B ylzey (HBs) seropozitifligini
arastirmaktir.

Gereg ve Yontemler: Bu calismaya Ocak 2016-Mart 2019 tarihleri
arasinda Karabiik Universitesi Egitim ve Arastrma Hastanesi'ne
basvuran toplam 809 Suriyeli siginmacinin HBs antijen (HBsAg),
anti-HBs, anti-HCV, HCV-RNA, HBV-DNA ve HCV genotipleme
sonuclari dahil edildi.

Bulgular: Toplam 809 hastanin 536'si (%66,3) kadin, 273" (%33,7)
erkekti. Hastalarin yas ortalamasi 34 idi. Hastalarin %?2,3'tinde
HBsAg pozitif bulundu ve bunlarin timinde HBV-DNA pozitif idi.
Anti-HBs seropozitiflik orani ise %21,6 olup, yas gruplari arasinda
anlamli farklilik gozlendi (p=0,001). Anti-HCV, hastalarin %1‘inde
(n=8) pozitifti. Anti-HCV pozitif sekiz hastanin 7'sinde HCV-RNA viral
yUk saptandi. Yedi hastanin 3'G HCV genotip 1b, 2'si genotip 3 ve
2'si de genotip 4 olarak tiplendirildi.

Sonug: Bu calismada Suriyeli siginmacilarda HBV ve HCV sikligi
Turkiye verilerine benzer oranlarda iken, ant-HBs seropozitifligi
oldukca dustk bulunmustur. Suriyeli siginmacilara yonelik hepatit B
asllama programlari diizenli olarak takip edilmelidir.
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Introduction

The 2011 outbreak of civil war in Syria led to the greatest
refugee crisis since World War Il, with 4.8 million of Syrians fleeing
to neighboring countries, which included Egypt, Jordan, Lebanon,
Turkey and Iran. In September 2019, it was reported that there
are 3.658 million Syrian refugees in Turkey. This has led to various
health problems, one of which is viral hepatitis (1,2). Viral hepatitis
can lead to severe health problems such as cirrhosis of the liver
and hepatocellular carcinoma (HCC) (3,4). The hepatitis B virus
(HBV) and hepatitis C virus (HCV) are transmitted sexually and from
infected mothers to newborns vertically, through parenteral contact
with infected blood and body fluids (5).

HBV is the most common cause of chronic viral hepatitis
worldwide. Approximately 250 million people throughout the world
are infected with chronic HBV and it is estimated that on average
887.000 die each year due to cirrhosis or HCC (6). Vaccination
against HBV is the most effective method of protection. In 1998,
hepatitis B vaccination was included in the national vaccination
program in Turkey, and from that time, has been administered in
three doses. In Syria, a three-dose vaccination for HBV has been
recommended since 1993 and the vaccination rates, especially in
young people, increased (7). However, vaccination programs cannot
be fully implemented due to the civil war in Syria.

A vaccine for HCV has not yet been developed. More than 71
million people worldwide are infected with HCV, and it is estimated
that 399.000 deaths per year are due to HCV infection-related
cirrhosis or liver cancer (8). The prevalence of HCV has been
reported as <1% in Syria (9).

The aim of this study was to investigate the frequency of HBV
and HCV and anti-hepatitis B surface antigen (HBsAg) seropositivity
using serological and molecular methods in Syrian refugees in the
Karabuk province of the western Black Sea region of Turkey.

Materials and Methods

This study was approved by the Non-invasive Clinical Research
Ethics Board of Karablk University (approval number: 77192459-
050.99-E.41215). The study included the HBsAg, anti-HBs, anti-
HCV, HCV-RNA, HBV-DNA and HCV genotyping results of 809
Syrian refugees who were admitted at the Karablk University
Training and Research Hospital between January 2016 and March
2019. Results of repetitive patient results were excluded from the
study and the first serological parameters of each patient were
evaluated.

The patients were separated into 4 age groups of 0-20 years,
21-40 years, 41-60 years, and 61+ years. The test results of patients
were obtained from the hospital laboratory information system.

In the serum samples sent to the microbiology Laboratory,
the HBsAg, anti-HBs, and anti-HCV tests were performed using
the chemiluminescence method with the ARCHITECT i2000 SR
device (Abbott Diagnostics, USA). For HBV-DNA and HCV-RNA,
first viral nucleic acid isolation was performed by the quantitative
polymerase chain reaction (gPCR) method with a Magnesia 16
device (Anatolia Genework, Turkey). Then, the HBV-DNA and
HCV-RNA quantitative tests were performed using the gPCR
method with a Montania 4896 device (Anatolia Genework, Turkey)

according to the manufacturer’s instructions. In HCV-RNA positive
patients, the Bosphore HCV genotype kit (Anatolia Geneworks,
Turkey) was used to determine 8 different genotypes of HCV (1,
1a, 1b, 2, 3, 4, 5, and 6). The HCV genotyping test was also applied
using the gPCR method with the Montania 4896 device.

Statistical Analysis

The data obtained in the study were analyzed statistically
using SPSS version 22.0 software (SPSS Inc, Armonk, NY, USA).
Conformity of the data to normal distribution was assessed using
the Kolmogorov-Smirnov test. Descriptive statistics were stated
as number (n), percentage (%) and median values. For group
comparisons, the Pearson’s chi-square test was used. A value of
p<0.05 was accepted as statistically significant.

Results

The 809 patients were comprised of 536 (66.3%) females
and 273 (33.7%) males with a mean age of 34 years (range:
2-94 years). The presence of HBsAg was detected in 19 (2.3%)
patients, 10 females and 9 males. In all the HBsAg positive patients
HBV-DNA viral load was detected. Anti-HBs seropositivity was
determined in 175 (21.6%) patients and a significant difference
was determined between age groups in respect to this parameter
(p=0.001) (Table 1).

No significant relationship was determined between the
genders in respect to HBsAg and anti-HBs seropositivity (p=0.200).
Of the 10 female HBsAg positive patients, eight were of child-
bearing age (15-49 years). Anti-HCV was positive in 8 (1%) patients,
with HCV-RNA positivity determined in 7. In these 7 patients, the
HCV genotype was determined as genotype 1b in 3, genotype
3 in 2, and genotype 4 in 2. The distribution of the serological
parameters according to age and gender were shown in Table 2.

Discussion

Chronic hepatitis B is a global health threat causing high rates
of mortality and morbidity. Of patients, 20%-40% are at risk of
developing cirrhosis and HCC. Based on the HBV carrier rate,
the world can be divided into 3 regions of high, medium, and
low endemicity. Turkey is a middle endemic country (2%-8%) for
HBV with a prevalence of 2.3% (10,11). Vaccination coverage has
increased in Turkey in recent years with vaccination rates increasing
from 64% in 1999 to 98% in 2016 (12). While the vaccination rate
in Syria was 83% in 2008, it has fallen to 69% due to the outbreak
of war (5,7). Also, Syria is one of the middle endemic countries

Table 1. Distribution of anti-HBs results between age groups

Age Anti-HBs negative n (%) Anti-HBs positive n (%)
0-20 years 62 (62.6) 37 (37.4)

21-40 years 387 (80.8) 92 (19.2)

41-60 years 130 (80.2) 32 (19.8)

>61 years 55 (79.7) 14 (20.3)

Total 634 (78.4) 175 (21.6)

HBs: Hepatitis B surface
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Table 2. The distribution of the serological parameters of Syrian patients according to age and gender
HBsAg Anti-HBs Anti-HCV
% n % n % n
Female (n=536) 10 0.02 116 21.6 0.009
Gender
Male (n=273) 9 0.03 59 21.6 0.01
0-20 (n=99) 0.02 37 37.3 - -
21-40 (n=479) 12 0.02 92 19.2 1 0.002
Age groups
41-60 (n=162) 3 0.02 32 19.7 0.02
>61 (n=69) 0.03 14 20.2 3 0.04
HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C Virus
for HBV (13). The results of this study showed that while the Conclusion

rate of anti-HBs seropositivity in Syrian patients in our region was
extremely low at 21.6%, HBsAg positivity was determined as
2.3%. All these patients were diagnosed with chronic viral hepatitis
and an HBV-DNA viral load was detected in all.

In the current study, HBsAg positivity was not found at a
high rate. However, eight of ten HBsAg positive female patients
were in the child-bearing age group. Inci et al. (14) also reported
HBsAg positivity as 1.1% in 2158 Syrian pregnant women. This
constitutes a threat to newborns. The risk of an infant acquiring
HBV perinatally from an infected mother is 70%-90%. Therefore
active and passive HBV immunoprophylaxis is crucial.

In a study of 140 Syrian children, Kose et al. (5) reported HBsAg
positivity at a higher rate (4.2%) than the data for Turkey and anti-
HBs seropositivity was determined at a rate of 52.8. This was
attributed to Syrian children generally living in poor socio-economic
conditions and no follow up vaccinations. In the current study,
anti-HBs positivity was found to be 37.4% in the age group <20
years. This rate was higher than that of the other age groups and
similar to findings in other studies, indicating that vaccinations were
insufficient.

HCV is another important pathogen that leads to viral hepatitis
and hepatitis C infections becoming chronic at a rate of 85%.
To date, no vaccination has been developed for HCV. In Turkey,
the prevalence of HCV has been reported as 1.6% (5,15) and
according to Centers for Disease Control and Prevention data, the
HCV prevalence in the Syrian population is estimated to be 0.4%
(16). The results of this study showed anti-HCV seropositivity in
Syrian refugees at a similar rate (1%) to the data for Turkey. In
addition to the detection of HCV RNA in anti-HCV positive patients,
it is also necessary to identify the HCV genotype to determine
the treatment protocol and duration of treatment (17). The most
common HCV genotype is genotype 1 worldwide, followed by
genotype 3. Studies have reported genotype 1b to be the most
frequently seen in Turkey (60%-100%) (18,19,20). However, in
a 2015 study by Caliskan et al. (21) of 313 HCV-RNA positive
patients, genotype 3 was found at a rate of 46%. This high rate
was attributed to the study group being composed of refugees,
drug addicts, and prisoners. In Syria, the predominant genotype
is genotype 4 (22,23). In the current study, of the seven Syrian
refugees found to be HCV-RNA positive, three were determined
as genotype 1b, 2 as genotype 3, and 2 as genotype 4, which was
similar to the data for Turkey.

Although the results of the current study did not show a high
rate of HBV and HCV prevalence in Syrian patients, anti-HBs
seropositivity was found to be extremely low.

This indicates that hepatitis B vaccination is not adequate among
the Syrian people. Therefore, hepatitis B vaccination programs for
Syrian refugees must be followed up regularly. Furthermore, as the
majority of HBsAg-positive females were in the child-bearing age
group, this constitutes a risk for hepatitis B infection in newborn
infants. Pregnant women must be screened for HBV and for those
found to be positive, active, and passive immunoprophylaxis must
be applied to the infant in the perinatal period.
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Occult Hepatitis B in Hemodialysis Patients

Hemodiyaliz Hastalarinda Okdlt Hepatit B

® Pelin Adar, ® Sikran Kose, ® Bengu Tatar

University of Health Sciences, [zmir Tepecik Training and Research Hospital, Clinic of Infectious Diseases and Clinical Microbiology, [zmir, Turkey

ABSTRACT

Objectives: \We aimed to detect occult hepatitis B (OHB) in
hemodialysis patients at a higher-risk for OHB.

Materials and Methods: The study included 567 patients with
chronic renal failure aged 18 years and older who underwent
hemodialysis in 10 dialysis centers in [zmir province between May
2013 and July 2013. Hepatitis B surface-antigen (HBsAg), anti-
hepatitis B core (HBc) immunoglobulin G (IgG) and anti-HBs were
detected by ELISA and HBV-DNA levels with polymerase chain
reaction (PCR). Detection of HBsAg negativity with HBV-DNA
positivity was considered as OHB.

Results: Of 567 patients, 49% were male and the mean age was
62.2 years. All the patients were HBsAg-negative. Isolated anti-
HBc IgG positivity was detected in 8 patients while HBV-DNA was
negative. Serum HBV-DNA level was 270 |U/mL in only one patient
(0.2%) who was anti-HBc IgG-negative.

Conclusion: HBsAg alone is not an adequate serological test to
detect HBV infection. HBV-DNA should be tested using molecular
diagnostic methods in patients with suspected OHB. Further studies
investigating cost-effectiveness and the role of PCR in diagnosis are
warranted.

Keywords: Chronic viral hepatitis, hemodialysis, occult hepatitis B

0z

Amag: Risk grubunda yer alan hemodiyaliz hastalarinda okult hepatit
B'yi (OHB) saptamay! amacladik.

Gereg ve Yontemler: Mayis 2013-Temmuz 2013 arasinda, lzmir
ilinde 10 farkli diyaliz merkezinde hemodiyalize giren, 18 yas ve Uzeri,
567 kronik bobrek yetmezIligi olan hastalar calismaya dahil edildi.
Hepatit B ylzey antijeni (HBsAg), anti-hepatit B ¢ekirdegi (HBc)
immunoglobulin (IgG) ve anti-HBs ELISA yontemiyle, HBV-DNA ise
polimeraz zincirleme reaksiyonu (PCR) yontemiyle calisildi. HbsAg
negatifligi ve HBV-DNA pozitifligi OHB olarak degerlendirildi.
Bulgular: Bes yiz altmis yedi hastanin %49'u erkek, ortalama
yas 62,2 idi. HBsAg tUm hastalarda negatif saptandi. Izole anti-
HBc IgG pozitifligi 8 hastada gozlenmis olup higbirinde HBV-DNA
saptanamadi. Sadece bir hastada (%0,2) serum HBV-DNA duzeyi
270 IU/mL olarak olctldi.

Sonug: HBsAg tek basina HBV enfeksiyonunu saptamada yeterli
bir serolojik test degildir OHB stphesi olan hastalarda HBV-DNA
duizeyi molekuler tani ydntemleriyle test edilmelidir. Maliyet etkinligi
ve tanida PCR'nin rolU icin daha fazla calismalara ihtiya¢ oldugu
kanaatine varildi.

Anahtar Kelimeler: Kronik viral hepatit, hemodiyaliz, okdilt hepatit B
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Introduction

Being one of the most important causes of chronic liver disease,
hepatitis B virus (HBV) is a significant cause of morbidity and
mortality all over the world. HBV infection is a major health problem
with 400-500 million people chronically infected worldwide. It is
a known fact that 5% of people with acute hepatitis B develop
chronic infection and a substantial number of these cases develop

cirrhosis associated with higher risk of, hepatocellular carcinoma
(HCC) (1).

HBV infection is diagnosed by detection of various antigens
belonging to this virus or the antibodies developed by the host
against these antigens with specific serological tests. Hepatitis B
surface antigen (HBsAg) is one of the most important markers of
HBV infection. HBsAg positivity in serum for more than six months
indicates chronic HBV infection (2,3). Antibody to anti-HBs appears
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following the disappearance of HBsAg. Anti-HBs shows recovery
and immunity. Anti-hepatitis B core (HBc) immunoglobulin G (IgG)
positivity, which is detected together with anti-HBs, is defined
as natural immunity (2,4,5). Presence of HBV-DNA is the most
sensitive indicator of viral replication.

Detection of serological markers is important in the identification
of infection but has little clinical importance. Polymerase chain
reaction (PCR) detects low levels of viral DNA in serum or liver in
some patients whose HBsAg levels are undetectable or in patients
who have HBsAg disappearance with HBV treatment. Occult
hepatitis B (OHB) infection (OBI) is defined as the presence of HBV-
DNA in serum or liver in the absence of HBsAg. OBl has also been
defined as a serological condition characterized by the presence
of isolated hepatitis B core antigen anti-HBc in the absence of
HBsAg and anti-HBs. OBI can be classified into 2 groups on the
basis of the HBV antibody profile: seropositive OBI (anti-HBc and/
or anti-HBs-positive) and seronegative OBI (anti-HBc- and anti-HBs-
negative) (6). HBV-DNA level in OBl is generally measured lower
than 200 IU/mL (7).

OBI has been reported to be more prevalent in patients
with HCC, chronic hepatitis C virus (HCV) infection, cryptogenic
cirrhosis, hemodialysis patients, substance users, intravenous drug
abusers, patients with human immunodeficiency virus infection,
and patients who receive frequent blood transfusions (8). If patients
with OBI diagnosis undergo dialysis in the same dialysis machines
with HBsAg-negative patients, HBV transmission may occur.

There are not sufficient studies performed on the frequency
of OBl in our country and our province. In this study, we aimed to
detect OHB in hemodialysis patients who are at a higher risk for
OBI.

Materials and Methods

This randomized prospective study included 567 patients with
chronic renal failure (CRF) aged 18 and older who underwent
hemodialysis in 10 dialysis centers in lzmir province between May
2013 and July 2013. Patients younger than 18 years of age, having
a previous diagnosis of HBV infection and undergoing peritoneal
dialysis were excluded. Ethic committee approval was taken from
the Ethics Committee Board of University of Health Sciences, lzmir
Tepecik Training and Research Hospital (approval number: 47/1,
date: 24.04.2013).

A form questioning risk factors for HBV contamination
including socio-demographic characteristics, medical history such
as co-morbidities, IV drug administration, surgery, blood transfusion
and time of hepatitis B vaccination was completed by the
patients. Written consent form was taken from each patient. Blood
samples were taken before dialysis session; serum samples were
centrifuged in 3000 rpm for 5 minutes and stored at -80 °C. HBsAg,
anti HBc IgG, and anti-Hbs were investigated by the ELISA method
(Liaison, Diasorin, ltaly) in accordance with the instructions of the
manufacturing company. HBV-DNA levels were evaluated by PCR
(Roche, Tagman, Switzerland). HBV-DNA levels lower than 20 U/
mL were considered as negative. HBV-DNA presence in serum
without HBsAg positivity was defined as OBI.

Results

Forty-nine percent of 567 patients were male and the mean
age was 62.2 (range: 24-78) years. The patients were receiving
hemodialysis treatment three times a week for four hours. The
mean duration of hemodialysis treatment was 60.7 months
(range: 4-180 months). The indications for dialysis were diabetes
mellitus  (42.7%), hypertension (31.3%), glomerulonephritis
(12.5%), polycystic kidney disease (4.2%), and others (9.3%)
(Table 1). Mean AST. aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) levels were 14 (5-42 u/L) and 17 (8-36 u/L),
respectively.

Fifty-seven percent of the patients had a history of vaccination
with 40 mcg recombinant DNA vaccine in months 0, 1, 2 and
6 according to the standard vaccine schedule. In 1.5% (n=5),
insufficient antibody response (anti-HBs <10 IU/mL) was detected
despite administration of vaccine twice. Fifteen percent of the
patients were considered to have natural immunity due to past
infection.

As shown in Table 2, HBsAg was negative in all cases. Isolated
anti-HBc IgG positivity was detected in 8 patients while HBV-DNA
was negative. Serum HBV-DNA level was 270 IU/mL in only one
patient aged 53 years (0.2%) with anti-HBc IgG and anti-Hbs
negativity. AST and ALT levels of the patient who was considered
as seronegative for OBI, were within the normal range (0-35 IU/L).
Hemodialysis duration of the patient was lower than the average
(12 months). The patient had a history of diabetes mellitus and
hypertension. In terms of chronic hepatitis B, no other risk factors
(history of past HBV infection or inactive chronic hepatitis, previous
surgery, blood transfusion, suspicious coitus, history of dentist
appointment, and family history of hepatitis), beyond hemodialysis
and catheterization, were detected.

Table 1. The questionnare including demographics, dialysis reasons
and risk factors for hepatitis B virus infection
Socio-demographic characteristics

Mean age 62.2
Gender 49%
History of hepatitis B virus vaccination 57%
Dialysis reasons (%)
Diabetes mellitus 42.7
Hypertension 31.3
Glomerulonephritis 12.5
Policystic kidney disease 4.2
Others 9.3
Risk factors (%)
IV drug administration 32.6
Operation 13.8
Blood transfusion 26.7
Family history 3.4
Suspicious coitus 2.9
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Table 2. The serological parameters of hepatitis B virus in hemodialysis patients

n (%) HBsAg Anti-HBc Anti-HBs HBV-DNA
8 (1.4%) (-) (+) () (-)
1(0.1%) (=) (=) () (+)

318 (56%) (-) (=) (+) (-)

240 (42.3%) (=) (-) () (-)
HBsAg: Hepatitis B surface antigen, HBc: anti-hepatitis B core, HBs: Hepatitis B surface, HBV: Hepatitis B virus

Discussion

HBV infection continues to be a significant issue in
hemodialysis units despite vaccine schedules and precautions.
Risk of the HBV transmission between hemodialysis patients
is explained by the presence of OBl (HBsAg negative but HBV-
DNA positive) in addition to the presence of immunosuppression,
shared use of dialysis machines, insufficient response to vaccine,
blood transfusions and interventions which are performed more
frequently for hemodialysis patients than for normal population (9).

The prevalence of OBI in healthy subjects has been reported to
vary between 0% and 90% based on the endemicity (10,11,12).
In hemodialysis patients, the prevalence of OBI reported in the
literature varies greatly, ranging from 0% to 50% (9,13). In a study
investigating the prevalence of anti-HBc in hemodialysis patients,
HBV-DNA was detected in 1 of 3 anti-HBc positive patients. HBV-
DNA was undetectable in 123 anti-HBc negative patients (14). In
a study by Ramezani et al. (15), HBV-DNA was detected in 1% of
HBsAg negative patients. Similar to that study, Muche et al. (16)
found nil prevalence of OHB in chronic hemodialysis patients and a
very low prevalence (<1%) in renal transplant patients suggesting
that routine screening for HBV-DNA was not required in chronic
hemodialysis population in their region.

The frequency of rate of OBI in hemodialysis patients reported
in studies performed in our country varies between 0% and 12.4%
(17,18,19). The variability in the reported prevalence is related with
the regions where the studies were performed, PCR method
used, and patient population included. In our study, it was found to
be 0.2%. Possible reasons for low frequency of OBI in our study
may be regular vaccination and anti-HBs screening of patients,
good physical conditions of the hemodialysis units and complete
compliance of the study team to the standard precautions. On
the other hand, vaccine runaway replication mutants and antiHBs,
immune escape mutants in patients who received  hepatitis B
immune globulin (HBIG), diagnostic escape mutants which could
not be detected by some tests used in detecting HBsAg due to
change in HBs structure have been reported to be the result of the
mutations of the “a” determinant region of HBV S gene in subjects
who were immunized with recombinant vaccines (20).

In patients with CRF the most common reasons for dialysis
are diabetes mellitus (22.8%), hypertension (18.1%), and
glomerulonephritis (14.2%) (21). CRF etiologies in patients included
in this study are consistent with the literature.

Since cellular and humoral immune responses are insufficient
in CRF patients, elevations of liver function tests are mild to
moderate and, most of the time, the patients have asymptomatic
HBV infection. As a result, chronic disease may occur more
frequently in patients who undergo hemodialysis compared to
normal population (22). Thus, establishing the diagnosis of OBI in

hemodialysis patients is difficult. In a study by Yoo et al. (13), there
was no significant difference in the liver function tests between
HBV-DNA positive and negative hemodialysis patients. Laboratory
tests in patient who was considered to have OBI in this study were
also normal.

HBV-DNA levels were observed to be low (<200 IU/mL) in
cases with OBI in all studies reported in the literature (23,24).
Consistent with the literature, the patient with OBI in this study had
a HBV-DNA level of 270 IU/mL. This finding suggests that OBl may
occur due to low concentrations of undetectable HBsAg rather
than presence of mutant HBV. Furthermore, HBV-DNA levels are
also very low in these patients; the sensitivity of the test preferred
in the diagnosis of OBl is of crucial importance (25).

The possibility of transmission of HBV infection from dialysis
patients with OBl to others using same dialysis machine is not
clearly known. No detection of OBI in other 26 cases who undergo
hemodialysis in the same center with the OBI case suggests that
possibility of transmission is low.

Presence of fulminant liver disease, chronic hepatitis, cirrhosis,
and HCC has been reported in patients with OBl (26). This
suggests a role of OBI in development of cirrhosis and HCC.
Carcinogenesis may start with integration of the viral genome
into liver cells together with the cytotoxic liver injury due to long-
term HBV positivity. Therefore, OHB-seropositive patients without
HBV-DNA in serum may also require liver biopsy for further OBI
detection. We also detected isolated anti-Hbc IgG positivity in 8
patients and suggested liver biopsy.

Initiation of antiviral treatment should be considered in patients
with OBI diagnosis. The patients should be screened for HCC
in regular intervals. A favorable response to treatment may be
expected in patients with a low viral load (27).

Conclusion

HBsAg alone is not an adequate serological test to detect HBV
infection. HBV-DNA should be tested with molecular diagnostic
methods in patients with OHB suspicion. For diagnosis of OHB,
DNA nucleic acid tests should be performed especially in high-
risk patients, those living in endemic regions, individuals with
cryptogenic chronic hepatitis, with potential prior exposure before
blood or organ donation, transplantation and chemotherapy, and
those receiving hemodialysis, even if these patients have anti-HBc
and anti-HBs negativity (28). Further studies investigating cost-
effectiveness and the role of PCR in diagnosis are warranted.
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The Evaluation of the Relation Between Drug Compliance
and Psychometric Tests in Chronic B Hepatitis Patients Who
are Treated with Oral Antivirals

Oral Antiviral Tedavi Alan Kronik Hepatit B Hastalarinda llac Uyumunun Psikometrik
Testlerle lliskisinin Degerlendirmesi

® Esma Kepenek Kurt, ® Bahar Kandemir

Necmettin Erbakan University Meram Faculty of Medicine, Department of Infectious Diseases And Clinical Microbiology, Konya, Turkey

ABSTRACT

Objectives: Hepatitis B is a viral infection that causes acute and
chronic hepatitis and serious complications such as cirrhosis and
hepatocellular cancer. Several psychiatric symptoms and depression,
particularly anxiety, can be seen in patients. Evaluation of the relation
between medication adherence and psychometric tests in patients
with Chronic hepatitis B (CHB) who are treated with oral antivirals is
aimed in this study.

Materials and Methods: Two hundred and fifty-nine patients were
included in this study. Sociodemographic data form, Morisky 8 scale,
Beck Anxiety scale (BAS) and Beck Depression scale (BDS) have
been applied to the patients.

Results: The age of the patients vary from 17 to 80, average age of
the patients is foud as 46.04. A hundred eleven of the patients were
women (42.9%). Two hundred and seven patients had no sign of
depression (79.9%) and 52 of the patients (20.1%) had depression.
The drug compliance was low in patients whose BDS scores were
decreased. It has been found out that 195 of the patients had low-
grade of anxiety (75.3%), 26 of the patients had midgrade of anxiety
(10%), and 38 of the patients had high-grade of anxiety (14.7%).
The medication adherence was low in patients whose BAS scores
were decreased.

Conclusion: Anxiety and depression are frequent in CHB patients.
Therefore, CHB patients should be followed up psychiatrically and
should be addressed to the psychiatry specialist when necessary.
Depression and anxiety influences the drug compliance. Further
studies are required for evaluation the relation between the
medication adherence and the level of anxiety and depression in
CHB patients.

Keywords: Hepatitis B, Depression, Anxiety, Adherence

0z

Amagc: Hepatit B, akut ve kronik hepatite yol acan siroz ve
hepatoselller kanser gibi ciddi komplikasyonlara neden olan viral bir
enfeksiyondur. Kronik hepatit B (KHB) hastalarinda birgok psikiyatrik
semptom, depresyon ve 6zellikle anksiyete gortilebilir. Bu calismada,
oral antivirallerle tedavi edilen KHB'li hastalarda ilac uyumunun
psikometrik testlerle iliskinin degerlendiriimesi amaglanmistir.
Gerec ve Yontemler: Calismaya 259 hasta dahil edildi. Hastalara
sosyodemografik veri formu, Morisky 8 6lcek, Beck Anksiyete Olcegi
(BAO) ve Beck Depresyon dlcegi (BDO) uygulanmistir

Bulgular: Hastalarin yasi 17 ila 80 arasinda degismekte olup,
hastalarin yas ortalamasi 46,04'tur. Hastalarin 1111 (%42,9) kadindi.
iki yliz yedi (%79,9) hastada depresyon belirtisi yoktu ve 52 (%2,1)
hastada depresyon vardi. Hastalarda BDO skorlari azaldikca ilac
uyumu duislktl. Hastalarin 195'inde dUsik dereceli anksiyete
(%75,3), 26'sinin orta dereceli anksiyete (%10) ve 38'inde yuksek
anksiyete (%14,7) diizeyine sahipti. Hastalarin BAO skorlari azaldikca
ilac uyumu disuktd.

Sonug: KHB hastalarinda anksiyete ve depresyon siktir. Bu nedenle,
KHB hastalari psikiyatrik olarak da izienmeli ve gerektiginde psikiyatri
uzmanina yonlendirilmelidir. Depresyon ve anksiyete ilac uyumunu
etkiler. KHB hastalarinda ilac uyumu ile anksiyete ve depresyon
dizeyi arasindaki iliskinin degerlendiriimesi icin ileri calismalar
gereklidir.

Anahtar Kelimeler: Hepatit B, Depresyon, Anksiyete, Uyum
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Introduction

Hepatitis B virus (HBV) infections are a global public health
problem. There is nearly 240 million HBV carrier in the world.
Approximately 600.000 people die each year due to cirrhosis and
cancer caused by HBV. In a meta-analysis conducted in Turkey, the
prevalence of HBsAg was calculated as 4.5% (1).

Especially anxiety, several psychiatric symptoms, distress,
difficulty in concentration of the thoughts, muscle strain, sleep
disorders and depression may be seen in patients with chronic viral
hepatitis (2). Medication adherence has been defined as the use
of drugs by the patient in specified dose and time over a certain
period of time (3). The symptoms of depression and anxiety may
lead to low adherence to treatment, or may be resulted from low
adherence to treatment (4).

Growing body of evidence reveals that, the incidence of
psychiatric disorders is underestimated in patients with chronic
hepatitis. Determination of depression and anxiety in CHB patients,
and intervention when necessary are important for the success
of treatment. Although there are many studies conducted on this
issue, no any study could not find in the literature to investigate
medication adherence, and the relationship of medication adherence
with anxiety and depression in CHB patients receiving oral antiviral
therapy. In this study, we aimed to evaluate medication adherence,
and the relationship of medication adherence with anxiety and
depression in CHB patients receiving oral antiviral therapy using
Beck Anxiety scale (BAS) and Beck Depression scale (BDS).

Materials and Methods

This study was conducted in Infectious Diseases and Clinical
Microbiology outpatient clinic between June 2014 and November
2014. Morisky Medication Adherence scale (MMAS-8) survey, BDS
and BAS was applied on patients who were followed-up with the
diagnosis of CHB and received oral antiviral therapy for >6 months.
Patients sex and age date were collected. Pregnants, patients
with a history of using peg-interferon, a chronic disease leading
to impairment in immune system, malignancy and collagen tissue
disease, accompanying human immunodeficiency virus, positivity
of HCV and HDV, those with the symptoms of decompensated
liver cirrhosis, and patients with diagnosed psychiatric diseases
were excluded from the study. After receiving approval from
Necmettin Erbakan University Meram Faculty of Medicine Ethics
Committee (approval number: 2014/687, date: 20.06.2014), the
patients were interviewed. Informed consent form was received
from patients. Volunteer patients applied sociodemographic data
collection form, MMAS-8, BDS, BAS guestionnaire.

Sociodemographic data collection form questioned patients’
age, sex, duration of being infected with HBV, currently used
drugs, duration of using the current drugs, and drugs used for
comorbidities.

Morisky Medication Adherence scale-8: MMAS was
developed by D.E. Morisky and its validity and reliability were
studied by Morisky et al. (5). MMAS is a scale which evaluated
drug use behaviours of the patient with 8 questions based on self-
report, and involves questions that will be enable a better evaluation
of the obstacle which may cause medication nonadherence. It is
an easy to fill scale. The questions are responded in the form of

"Yes/No". It is scored as 1 for Yes, and 0 for No. MMAS is scored
between 0 and 8. A score <6 has been defined as low adherence,
6-<8 as medium adherence, and >8 as high adherence. MTUO-8 is
validity and reliability study for our country (6).

Beck Depression scale: BDS was developed in order to
measure severity of depression, to enable follow-up experiences
with treatment, and recognize the disease. Each sentence in BDS
was numbered between 0 and 3. The scale consists of 21 items
that are listed from mild to severe form. It provided four-item Likert
type measurement. BDS has been introduced as a self-report
scale, which ask the patients evaluating their status for the last
one week. For the severity, it is interpreted as 0-9= no/ninimal,
10-16=nild, 17-29=nedium, and 30-63=severe (7). The scale has
been translated to Turkish as two distinct forms as BDI and BDS,
and its validity and reliability were studied. The cut-off value of the
scale was reported as 17 in validity and reliability study of the scale.
BDS <17 points was considered as no depression, while BDS >17
indicated depression. In addition, depressive component burden
increases with the score obtained from the scale (8).

BAS: BAS was developed by Beck et al. (9) in order to measure
levels and severity of anxiety symptoms. BAS is a scale consisting
of Likert type 21 items that involve four self-report item and is
scored between 0-3. Anxiety levels of patients according to BAS
scores have been classified as: 0-17 points low, 18-24 points
medium, 25 or higher points as severe anxiety level. High scores
of BAS indicate severity of depression and anxiety (10). The validity
and reliability study in our country was done by Ulusoy et al. (11).

Statistical Analysis

The data were analyzed using SPSS version 21 software.
Chi-square test was used in comparison of categorical variables.
Normality of the numerical variables was analyzed with Kolmogorov-
Smirnov test. Mann-Whitney U test was used in the comparisons
of numerical variables between two group. Whereas Kruskal-Wallis
test was used in multiple groups. Spearman’s rho correlation
was used for deterination of the correlation between numerical
variables. Crohnbach alpha coefficient was calculated for reliability
analysis of the questionnaire. Frequency tables were prepared
for the categorical variables. Descriptive values were visualized
with relevant charts. P<0.05 values were considered statistically
significant.

Results

The mean age of 259 patients included in this study was
46.04+13.13 years. Of all patients, 111 (42.9%) were female and
148 (57.1%) were male.

When CHB duration of 251 patients was evaluated, the mean
duration of the disease was found as 10.22+7.39 vyears. The
remaining 8 patients did not know how long they were being
infected with HBV. The mean duration of using drugs for hepatitis
B was found as 4.55+3.50 years. A total of 255 patients were
receiving oral antiviral therapy for mean 2.92+2.50 years. Four
patients did not know the duration of using drugs or left this
guestion unanswered.

Of patients, 80 (30.9%) were receiving tenofovir, 79 (30.5%)
telbivudine, 50 (19.3%) entecavir, 45 (17.4%) lamivudine, and 5
(1.9%) adefovir.
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The mean MMAS-8 score was found as 3.28+1.54 in all
patients, 3.23+1.50 in male patients, and 3.34+1.59 in female
patients. Medication adherence was statistically significantly higher
in female than in male patients (p=0.005). Standard questions used
to determine adherence is shown in Table 1.

No significant correlation was found between patients’
medication adherence and age distribution (p=0.933), educational
status (p=0.419), smoking (p=0.796), alcohol abuse (p=0.096),
types of drugs used (p=0.147), comorbidity (p=0.818), and using
additional drugs (p=0.579).

The mean BDS was found as 11.16+9.66 in all patients,
9.43+8.48 in male, and 13.45+10.64 in female patients. Fifty-two
patients with high BDS, 22 (42.3%) were male, and 30 (57.7%)
were female. BDS was statistically significantly higher in female
than in male patients (p<0.001), while no statistically significant
correlation was found between age and BDS (p=0.086). There was

a statistically significant correlation between patients’ medication
adherence and BDS score (p=0.011). Medical adherence of the
patients was higher as BDS decrease. Distribution of the patients’
adherence according to BDS is seen in Table 2.

The mean BAS was found as 12.51+11.37 in all patients,
9.51+8.82 in male, and 16.51+13.09 in female patients.
Looking to the relationship between sex and anxiety, BAS was
statistically significantly higher in female compared with male
patients (p<0.001), and no statistically significance correlation was
found between age and BAS (p=0.351). There was a statistically
significant correlations between patients’ medication adherence
and BAI score (p<0.001). Medication adherence was found to be
lower as BAS decrease. Distribution of the patients’ medication
adherence according to BAS is seen in Table 3.

There was a statistically significant positive correlation between
BDS and BAS of the patients (p<0.001) (r=0.747).

Table 1. Standard questions used to determine adherence
No, n (%) Yes, n (%)

1. Do you sometimes forget to take medication? 148 (57.1) 111 (42.9)
2. People sometimes miss taking their medicines for reasons other than forgetting. Thinking over the

. .. 175 (67.6) 84 (32.4)
past 2 weeks, were there any days when you did not take your medicine?
3. Have you ever cut back ?r stopped taking your medicine without telling your doctor because you 207 (79.9) 52 (20.1)
felt worse when you took it?
4. When you travel or leave home, do you sometimes forget to bring along your medicine? 202 (78) 57 (22)
5. Did you take all your medicines yesterday? 41 (15.8) 218 (84.2)
6. W.h(?n you feel like your symptoms are under control, do you sometimes stop taking your 231(8.2) 28 (10.8)
medicine?
7. Taklng rr_ledlcme every day is a real inconvenience for some people. Do you ever feel hassled 206 (79.5) 53 (20.5)
about sticking to your treatment plan?
8. How often do you have difficulty remembering to take your medicine? 10 (3.9) 249 (96.1)
A: Never/Almost never, B: Occasionally, C: Sometimes, D: Usually, E: Always ) )
*MMAS-8: Morisky Medication Adherence scale -8
Table 2. Distribution of adherence according to Beck Depression scale*

Without depression n (%) With depression n (%) Total p value
Low adherence 193 (82.1) 42 (17.9) 235 0.011
Medium adherence 12 (60) 8 (40) 20 -
High adherence 2 (50) 2 (50) 4 -
Total 207 (79.9) 52 (20.1) 259 -
*BDS: Beck Depression score
Table 3. Distribution of adherence according to BAS*
Low Medium High Total p value
Low adherence 183 (77.9) 22 (9.4) 30(12.8) 235
Medium adherence 12 (60) 3(15) 5 (25) 20
: <0.001

High adherence 0 1(25) 3(75) 4
Total 195 (75.3) 26 (10) 38 (14.7) 259
*BAS: Beck Anxiety scale
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Discussion

Studies have associated adherence to antiviral therapy with
permanent virologic response, and low level of resistance in
patients with CHB infection. One of the goals of CHB treatment
is to obtain a high adherence with nikleoside analog (NAs). When
1-year medication adherence was evaluated in CHB patients
receiving NAs, the mean adherence was reported as 88%+19%
(12). Among 259 patients in our study, low adherence was found in
235 (90.7%), medium adherence in 20 (7.7 %), and high adherence
in 4 (1.5%) patients. In our study, medication adherence rate was
quite low. Whereas CHB patients are regularly followed-up and
treated in our clinic. Since no significant increase was found in HBV-
DNA and liver enzyme levels of our patients at follow-up, we were
thinking that these patients were using their drugs regularly. In
addition, patients reported at follow-up that sometimes they forgot
to take their drugs or forgot at least once in 2 weeks according
to Morisky scale, which we used in the present study, and this
might caused to evaluate the scale as noncompliant. However,
lamivudine, adefovir, entecavir, and tenofovir are well-tolerated. In
clinical studies, rate of termination of the treatment due to side
effects within the first year is only 3% (12). We did not primarily
associate the low rate of adherence in our study with side effects.
Another factor, which may affect patients’ adherence is the
prevalence of disease in the society. Chronic disease such as HT
and DM are more common and more symptomatic than CHB in
general population. They progress with more serious complications
such as stroke if left untreated. These complications are generally
known in our society. For these reasons, rate of adherence might
be low in majority of patients. Therefore, CHB patients should be
emphatically instructed about that they should take their medicines
everyday, and should regularly come to follow-ups even if they
had no symptoms. Considering all studies in general, marked
differences are seen among the methods used, study design,
number of patients, treatment regimens administered, duraton
of follow-up, definition of adherence, and methods measuring
adherence. These differences explain the adherence varying in a
such variable range.

Studies investigating medication adherence, and changes of
attitudes toward using medication according to sex, have found
no correlation between these two variables, while one study has
found a correlation in favour of women (13). In our study, medication
adherence was higher in female patients, and this might be related
to that majority of female patients were housewives and they have
more opportunity to attend controls during day.

Among the symptoms of hepatitis and liver diseases, psychiatric
disorders may often be seen. Depression may also be seen during
course of CHB (14). In a study by Inci (15) 22% of the patients
were found to have scores of 17 or higher, which is the cut-off
value of depression. In our study also 79.9% had no depression,
and 20% had depression, consistently with the study by Inci (15)
(22%). BDI is not a psychiatric diagnostic test, and is a prediction
test for the existence of depression. Therefore, patients with a high
level of BDI were referred to psychiatry specialist for diagnosis and
treatment.

Low expectation of sufficiency may lead to depression and
anxiety or may be resulted from the symptoms of depression
and anxiety. As a result, decrease in adherence level reduces

self-efficacy and lead to decrease in medication adherence (16).
In a review with 12 studies, patients with depression were found
to be 3 times more nonadherent compared to patients without
depression, and adherence was shown to be negatively affected
by depression. In a study by Bautista et al. (17) with patients
aged between 20-70 years in whom antihypertensive therapy
was initiated, nonadherence to treatment developed within 3
months was found to be 2.5 folds higher in patients with mild
depression, and 1.6 folds in patients with mild anxiety. Screening
of the symptoms of depression and anxiety can be used to identify
patients at high risk. Intervention targeting these conditions are
essential to reveal increased adherence. In our study, patients’
medication adherence was lower as BDI scores decreased. This
might be resulted from low rate of adherence in vast majority
of the patients. In addition, majority of our patients were male
(57.1%). Furthermore, medication adherence and BDI level were
higher in female patients. Therefore, high medication adherence in
women might be resulted from higher level of depression.

Anxiety is the most common symptom among psychiatric
symptoms in CHB patients (14). In a study by Chan et al. (18) on
160 Chinese patients with CHB, the rate of anxiety disorders was
found as 14%. In our study, patients were evaluated according
to BAI, 75.3% had low, 10% medium, and 14.7% high level of
anxiety. As is seen, anxiety scores or anxiety rates vary in a wide
range among the studies. This difference can be attributed to non-
homogeneous groups, different methods used and differences in
the number of patients.

In a study by Gois et al. (19) aiming to determine the relationship
between adherence and measurements of depression and anxiety,
high levels of depression and anxiety were demonstrated to be
correlated with medication nonadherence. There are conflicting
results about effects of anxiety disorders on medication adherence
(20). In a study by Alcantara et al. (21) on 88 patients with
uncontrolled HT, investigating anxiety susceptibility index and
effects of this on adherence to BP drugs, patients with a high
anxiety susceptibility were found to be more noninherent to
antihypertensive drugs compared with the patients with a low
anxiety susceptibility. In a study about the relationship between
emotional problems and treatment adherence of hemodialysis
patients, anxiety, cognitive disorder and social support were
associated with depression, although these factors were not
associated with treatment adherence. The reason for absence
of a correlation between treatment adherence and anxiety was
attributed to that physical anxiety symptoms (sweating, dizziness,
numbness) recorded in surveys are found in kidney disease or the
other diseases (22). In this study, looking the results of different
surveys anxiety was found in quarter and mild-to-moderate
depression in 40% of the samples as in the prevalences of other
studies (23). In our study, medication adherence was found to be
lower as BAIl scores decrease. This is associated with a high level
of adherence because of concerns of the patients with anxiety
about their health.

Depression may cause anxiety to develop in more than
half of patients (24). In a study investigating the relationship
between emotional problems and treatment adherence in patients
receiving hemodialysis, high levels of depression were found to be
associated with high levels of anxiety (25). In our study, a significant
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positive correlation was found between BAI and BDI scores. In a
study by Cuhadaroglu (26), it was stated that association of the
symptoms of depression and anxiety shows parallelism with the
diagnosis of depression from a descriptive perspective, and both
conditions may be pathologies intertwined on the same line in
terms of the pathogenesis.

Conclusion

Patients should be emphatically instructed by the physician
about that should regularly come to follow-ups, and they should take
their medicines regularly. Assoociation of anxiety and depression
is often seen in CHB patients. Therefore, CHB patients should
also be followed up psychiatrically, and should be referred to a
psychiatry specialist if deemed necessary. In our study, conditions
prone to pathology were found to increase medication adherence.
Further studies should be conducted to evaluate the correlation of
medication adherence with the levels of anxiety and depression.
Further studies with larger groups of patients that will investigate
medication adherence and nonadherence, reveal their causes and
influencing factors are warranted.
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Evaluation of Signal/Cut-off Ratio by Anti-hepatitis Delta
Virus Enzyme Immunoassay Method in the Diagnosis of
Hepatitis Delta Virus Infection

Hepatit Delta Virls Enfeksiyonunun Tanisinda Anti-Hepatit Delta Viris Enzim
Immdiinoassay Yontemi ile Sinyal/Cut-off Oraninin Degerlendiriimesi
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ABSTRACT

Objectives: The hepatitis delta virus (HDV) is an enveloped,
negative-sense, single-stranded RNA virus in the genus Deltavirus.
In this study, it was aimed to evaluate the ratio of anti-HDV signal/
cut-off (S/CO) in the diagnosis of HDV infection in patients who were
positive for anti-HDV.

Materials and Methods: Between August 2014 and December
2018, 156 patients, who were detected hepatitis B surface antigen
(HBsAg) and anti-HDV positivity and were analyzed HDV-RNA, were
included in the study. Anti-HDV antibody and HBsAg tests were
analyzed by micro-ELISA method in serum samples and HDV-RNA
was studied by realtime polymerase chain reaction method in
plasma samples.

Results: HDV-RNA was detected in 42.9% (67/156) of the anti-HDV
positive patients. The mean S/CO value of anti-HDV in HDV-RNA
positive group (8.99+3.53) was significantly higher than HDV-RNA
negative group (5.99+3.73) (p<0.001). When the S/CO value was
determined as 6.13 by receiver operating characteristic (ROC)
analysis; sensitivity, specificity, positive, and negative predictive
values were 79.8%, 59.7%, 72.4%, and 68.9%, respectively.
Conclusion: In this study, the optimal cut-off value which provides
the maximum sum of sensitivity and specificity for the test was
found 6.13 by ROC analysis. The reporting with the S/CO ratio of
anti-HDV ELISA results and determining each laboratory’s optimal
cut-off value may be helpful for the diagnosis of HDV infection.
Keywords: HDV, HDV infection, ROC analysis

0z

Amag: Hepatit delta virist (HDV), Deltavirus genusunda, zarfl,
negatif polariteli, tek iplikli bir RNA virlistddr. Bu calismada, anti-HDV
pozitif olan hastalarda HDV enfeksiyonu tanisinda anti-HDV sinyal/
cut-off (S/CO) oraninin degerlendirilmesi amaclandi.

Gerec ve Yontemler: Agustos 2014-Aralik 2018 tarihleri arasinda
hepatit B ylizey antijeni (HBsAg) ve anti-HDV pozitif saptanan ve
HDV-RNA testi calisilimis toplam 156 hasta calismaya dahil edildi.
Anti-HDV antikoru ve HBsAg testleri serum 6rneklerinde mikro-
ELISA yontemi ile, HDV-RNA testi ise plazma 6rneklerinde real-time
polimeraz zincir reaksiyonu yontemi ile galisildi.

Bulgular: Anti-HDV pozitif hastalarin %42,9'unda (67/156) HDV-
RNA saptandi. HDV-RNA pozitif grubun anti-HDV S/CO ortalamasi
(8,99+3,53), HDV-RNA negatif gruba (5,99+3,73) gore anlamli olarak
ylksek saptandi (p<0,001). Alici isletim karakteristigi (ROC) analizi
ile S/CO degeri 6,13 belirlendiginde; duyarlilik, 6zgullik, pozitif ve
negatif prediktif degerler sirasiyla %79,8, %59,7, %72,4 ve %68,9
idi.

Sonug: Bu calismada, ROC analizi ile test icin maksimum duyarlilik
ve 6zgulliik toplamini saglayan optimal cut-off degeri 6,13 bulundu.
Anti-HDV ELISA sonuglarinin S/CO orani ile bildirilmesi ve her
laboratuvarin optimal cut-off degerini belirlemesi, HDV enfeksiyonu
tanisinda yol gosterici olabilir.

Anahtar Kelimeler: HDV, HDV enfeksiyonu, ROC analizi
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Introduction

The hepatitis delta virus (HDV), which is the only member
of the only species in the genus Deltavirus, is an enveloped,
negative-sense, single-stranded RNA virus (1,2). HDV requires the
simultaneous presence of hepatitis B virus (HBV) to complete its
life cycle (3). Although HDV suppresses HBV replication, it causes
variable clinical presentation ranging from mild disease to fulminant
liver failure (4). It is estimated that 18 million hepatitis B surface
antigen (HBsAg) carriers in the world also have anti-HDV antibodies,
which is 5% of HBV-infected individuals (5). The Amazon region of
South America, the Middle East, the Mediterranean region, West
and Central Africa are highly endemic areas for HDV (6). Turkey
is considered a moderate endemic area for HDV infection with
regional differences (7,8). HDV can cause co-infection with HBV
or superinfection in people infected with HBV (9). Diagnosis of
coinfection or superinfection with HDV is based on serological
and molecular methods. The diagnosis of acute HDV co-infection
is based on the detection of HDV-Ag, HDV-RNA and anti-HDV
antibodies, together with markers of HBV infection. HBV-DNA,
an indicator of HBV replication, could be suppressed during acute
HDV infection and could not be detected (10,11). Therefore, all
HBsAg positive patients should be analyzed anti-HDV antibody
testing and especially should be recommended in case of acute
hepatic exacerbation (10). The diagnosis of chronic HDV infection
is determined by the absence of immunoglobulin M (IgM) antibody
against hepatitis B core antigen and the presence of HBV and
HDV infection markers. HDV-RNA is the gold standard method for
the diagnosis of HDV infection due to sensitivity and specificity
problems in HDV-Ag tests (11).

The first step in the diagnosis of HDV is anti-HDV antibody
screening against HDV-Ag in individuals with positive HBsAg (9).
Although the sensitivity of ELISA tests is high, populations with
low prevalence have lower positive predictive values and higher
false positivity rates. The aim of this study was to evaluate the anti-
HDV signal/cut-off (S/CO) ratio in the diagnosis of HDV infection in
patients with anti-HDV positivity.

Materials and Methods

Study Group

This retrospective study included 156 patients, who were
detected HBsAg and anti-HDV positivity and were analyzed HDV-
RNA, between August 2014 and December 2018. Ethical approval
for this study was obtained by the Ethics Committee of Istanbul
University Faculty of Medicine (approval number: 2018/1766/84).

Serological Analysis

Anti-HDV and HBsAg tests in serum samples were performed
on Triturus Enzyme Immunoassay Analyzer (Grifols, Spain) using
micro-enzyme immunoassay (ELISA) kits (Dia. Pro, Diagnostic
Bioprobes, Milano, Italy). The cut-off value was calculated
according to the manufacturer's recommendations. Test results
were calculated by proportioning the sample absorbance to the cut-
off value. If S/CO ratios are >1.00, the result of the test is evaluated
as positive.

Molecular Analysis

Between August 2014 and October 2016, HDV-RNA extraction
was performed using the High Pure Viral Nucleic Acid kit (Roche
Applied Science, Basel, Switzerland) in plasma samples. The RNA
molecule was transformed into complementary DNA (cDNA)
using the Transcriptor First Strand ¢cDNA Synthesis V6 kit (Roche
Diagnostics, Mannheim, Germany). The cDNA was amplified
by the LightCycler 2.0 instrument (Roche Diagnostics GmbH,
Switzerland) using a polymerase chain reaction (PCR) mixture
prepared with the TIB Molbiol HDV GmbH kit (Berlin, Germany) and
the Light Cycler FastStart Master HybProbe kit (Roche Diagnostics,
Germany). Between October 2016 and December 2018, HDV-
RNA was obtained using the Qiagen EZ1 virus mini kit V2 nucleic
acid extraction kit (Qiagen, Germany). Reverse transcription and
amplification of RNA molecules was performed using a PCR
mixture prepared with Fluorion HDV QNP 1.0 Real-Time PCR Kit
(lontek, Istanbul, Turkey) by Rotor-Gene Q instrument (Qiagen,
Germany).

Statistical Analysis

Data analysis was performed using SPSS 25 (SPSS Inc,
Chicago, IL, USA) program. The suitability of the variables to normal
distribution was examined by visual methods (histogram and
probability graphs) and Kolmogorov-Smirnov test. Variables were
compared using Student’s t-test or Mann-Whitney U test. Pearson
chi-square or Fisher exact tests were used for qualitative variables.
Sensitivity, specificity, negative predictive and positive predictive
values were investigated by determining the significant cut-off
values of the test by receiver operating characteristic (ROC) curve
analysis. P value of less than 0.05 was considered statistically
significant.

Results

Of the 156 anti-HDV positive patients with a mean age of
48.89+11.65 years (range: 1990 vyears), 49.4% were male and
50.6% were female. The mean age of the male and female
patients was 47.74+11.93 and 50.01+11.34, respectively (p=0.22).
HDV-RNA positivity was detected in 42.9% (67/156) of anti-HDV
positive patients.

The mean age of the viremic patients was 49.66+10.20 and
the mean age of the non-viremic patients was 48.31+12.67
(p=0.48). The mean S/CO of anti-HDV positive patients was
7.70+3.90 (1.18-19.1). The mean S/CO value of anti-HDV in HDV-
RNA positive group (8.99+3.53) was significantly higher than HDV-
RNA negative group (6.99+3.73) (p<0.001) (Figure 1). A total of 67
(45.9%) samples with S/CO > 1 by the Dia. Pro anti-HDV assay
was false-positive.

When the S/CO value was 6.13 by ROC analysis, a total of 27
(27.6%) samples with S/CO >6.13 was false-positive. WWhen S/CO
> 6.13, the sensitivity, specificity, positive and negative predictive
values were 79.8%, 59.7%, 72.4% and 68.9%, respectively. A total
of 24 (28.2%) samples with S/CO > 7.15 was false-positive. When
S/CO > 7.15, sensitivity, specificity, positive and negative predictive
values were 68.5%, 64.2%, 71.8% and 60.6%, respectively. The
area under the curve (AUC) was 0.72 (95% Cl: 0.64-0.80), p<0.001
(Figure 2). The performance results of the Dia. Pro anti-HDV test kit
at different S/CO values are presented in Table 1.
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Discussion

The first approach in the diagnosis of HDV infection is to
investigate the antibodies against HDV-Ag in HBsAg-positive
individuals. Anti-HDV antibody can be detected inimmunocompetent
patients with HDV infection (10). While anti-HDV immunoglobulin G
(IgG) antibodies are detected in individuals with HDV infection
even after clearance of the virus, anti-HDV IgM antibodies can
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Figure 1. Anti-HDV S/CO ratios in HDV-RNA negative and positive group
HDV: Hepatitis delta virus, S/CO: Signal/cut-off
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Figure 2. The receiver-operating characteristic curve of anti-HDV S/CO
ratio for predicting HDV viremia

HDV: Hepatitis delta virus, S/CO: Signal/cut-off, AUC: Area under the curve, Cl:
Confidence interval

be detected as a serological marker of HDV replication in the
majority of patients with acute infection (12). Although anti-HDV
IgM antibodies are indicative of acute HDV infection, anti-HDV
IgM antibody tests may not be able to detect low antibody titers.
Commercial anti-HDV antibody ELISA kits detected both IgM and
lgG are preferred for HDV screening in HBsAg positive patients
(13,14). However, HDV-RNA is the only reliable parameter of HDV
replication.

In this study, HDV-specific total antibodies were investigated
and reported semi-quantitatively by determining the S/CO ratio. The
mean S/CO of anti-HDV in HDV-RNA positive group (8.99+3.53)
was significantly higher than HDV-RNA negative group (5.99+3.73)
(p<0.001). The results were consistent with rare studies on
this subject (15). In a cross-sectional study performed using the
anti-HDV radio-immunoassay kit (Abbott Laboratories, Chicago,
IL, USA), it was demonstrated that high anti-HDV titers were
correlated with HDV viremia (16).

Although studies on prediction of viremia of ELISA S/CO ratio
have been performed mostly with the hepatitis C virus (HCV),
such studies for HDV are quite limited. Anti-HCV S/CO ratios for
prediction of HCV viremia in different studies, differences have
shown depending on the size of the sample, HCV prevalence in the
studied population, and kit differences (17).

It is of interest to define the best S/CO cutoff before using
anti-HDV tests in the clinical routine. Thus, it could be decreased
false-positive results. S/CO can vary across kits, and populations
with different HDV infection rates. When S/CO > 1 by the
recommendation of the manufactory, 45.9% of samples had
false-positive by the Dia. Pro anti-HDV assay. When S/CO > 6.13,
false-positivity decreased to 27.6%. In the present study, it was
observed that the false-positive ratio decreased when the S/CO
ratio increased.

In a study performed with the anti-HDV antibody ELISA kit
(Hepanostika HDV, Organon Teknika, the Netherlands) in Turkey;
when the ELISA index value was 100.10, sensitivity, specificity,
negative and positive predictive values were 93%, 80%, 93%,
76% respectively. The AUC was found to be 0.934 (15). In this
study, the optimal cut-off value which provides a total of the
maximum sensitivity and specificity for the test was found 6.13.
The AUC was found 0.72 (95% CI: 0.64-0.80), p<0.001 by ROC
curve analysis. Results below the optimal cut-off value should be
retested with HDV-RNA and another anti-HDV kit. Determination

Table 1. Performance of the Dia. Pro anti-HDV assay according to S/CO ratios

S/C08

>1 >6.13 >7.15
Number of samples 146 98 85
False positives rates 67 (45.9%) 27 (27.6%) 24 (28.2%)
True positive rates 89 (54.1%) 71 (72.4%) 61 (71.8%)

Sensitivity

*

79.8% (69.9%-87.6%)

68.5% (57.8%-78.0%)

Specificity

*

59.7% (47%-71.5%)

64.2% (51.5%-75.5%)

Positive predictive value

*

72.4% (65.9%-78.2%)

71.8% (64.2%-78.3%)

Negative predictive value

*

68.9% (58.5%-77.8%)

60.6% (51.9%-68.7%)

$S/CO: Signal/cut-off, *Since HDV-RNA test was not performed to anti-HDV negative samples, it could not be calculated
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of cut-off index value in test kits could be clinically important for
predicting true HDV viremia.

Conclusion

This study showed that Dia. Pro anti-HDV antibody test kit had
a good clinical performance for anti-HDV S/CO value of 6.13. The
S/CO ratio in the HDV test could be used in the clinical decision-
making process if it can correctly predict the diagnosis of HDV
before HDV-RNA is analyzed. In addition to anti-HDV ELISA results,
reporting of S/CO ratio and determining each laboratory’s optimal
cut-off value may be helpful for the diagnosis of HDV infection.
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ABSTRACT

Objectives: This study aimed to investigate anti-hepatitis C Virus
(HCV) positivity and physician-patient awareness in Southeastern
Turkey.

Materials and Methods: Age, gender and laboratory data of all
patients aged 17 years and above, who referred to University of
Health Sciences, Diyarbakir Gazi Yasargil Training and Research
Hospital for any reason between August 2016-April 2018 and
underwent anti-HCV testing, were evaluated retrospectively. Dates
of anti-HCV positive results and demographic data, such as age and
gender of the patients with anti-HCV positivity were retrieved from
the hospital’s information systems.

Results: In the present study, 120.091 cases were tested for anti-
HCV and a total of 855 (0.7 %) results were positive, i.e. 553 women
(0.61%) and 302 men (0.98%). Anti-HCV was positive in 50 (0.04%)
cases under 20 years of age, in 361 (0.48%) cases aged 21-40 years,
237 (1.17%) cases aged 41-60 years, and 207 (1.57%) cases above
61 years of age (p=0.000). The mean delay in diagnosis from the
time of anti-HCV identification was 74.88 weeks.

Conclusion: Anti-HCV positivity in our region was found to be
consistent with that of regions with low prevalence in Turkey and
worldwide. Campaigns to improve awareness among patients and
physicians are warranted to prevent delays in HCV diagnosis.
Keywords: Chronic hepatitis C, prevalence, awareness
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Amag: Bu calismada amag, Turkiye'nin Glneydogu'sunda anti-
hepatit C viris (HCV) pozitifligi ve hekim-hasta farkindaligini
saptamaktir.

Gerec ve Yontemler: Saglik Bilimleri Universitesi, Diyarbakir Gazi
Yasargil Egitim ve Arastirma Hastanesi’'ne Agustos 2016-Nisan 2018
tarihleri arasinda herhangi bir nedenle basvurup anti-HCV bakilan
17 yas ve Uzeri tim hastalarin yas, cinsiyet ve laboratuvar verileri
retrospektif olarak incelendi. Anti-HCV pozitif saptandigi tarih ve anti-
HCV pozitifligi olan hastalarin yas ve cinsiyet gibi demografik veriler
hastane bilgi sistemlerinden elde edildi.

Bulgular: Calismamizda 120,091 olguda anti HCV bakilimis; 553U
(%0,61) kadin, 302'si (%0,98) erkek, toplam 855'inde (%0,7) pozitif
saptanmistl. Anti-HCV 20 yas alti 50 (%0,04), 21-40 yas arasi 361
(%0,48), 41-60 yas arasl 237 (%1,17) ve 61 yas Ustl 207 (%1,57)
olguda pozitifti. Anti-HCV saptanmasindan sonra tanida gecikme
ortalama 74,88 hafta idi.

Sonug: Bolgemiz anti-HCV pozitifligi Turkiye ve Dinya'da distk
prevalansli bolgelerle uyumlu saptandi. Hepatit C tanisinda gecikmeyi
onlemek icin hasta ve hekimlerin farkindaligini arttiracak programlara
ihtiyac vardir.

Anahtar Kelimeler: Kronik hepatit C, prevalans, farkindalik

Tung N. Chronic Hepatitis C Prevalence and Physician Awareness in Southeastern Turkey. Viral Hepat J. 2019;25:101-104.

Introduction

Chronic hepatitis C (HCV) is a major global pathogen and the
relevant public health problems are expected be increased in
the upcoming years (1,2). Even though chronic HCV is endemic
worldwide, its distribution considerably varies by geographic

location (3). The highest prevalence rates are reported in Africa and
Asia while the regions with low prevalence include the developed
countries in North America, Northern and VWestern Europe, and
Australia. Three percentage of world population is chronically
infected with chronic HCV, representing an important cause of
chronic liver diseases such as cirrhosis, liver fibrosis, hepatocellular
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carcinoma (HCC) and liver failure (4). HCV is one of the important
causes of cirrhosis and HCC. 27% of cirrhosis cases and 25%
of HCCs are associated with HCV around the world (5). The role
of HCV in the etiology of chronic hepatitis cases in our country
has increased in recent years (6). Contribution of HCV to chronic
hepatitis cases has increased from 23% to 38.1% for the last 10
years (7), and its contribution to cirrhosis has increased from 25.2%
t0 45.9% (8).

In a recent study conducted by World Health Organization
(WHO) in Europe, HCV prevalence was estimated 2.4% for
Western and Central Europe, and 2.9% for Eastern Europe (9).

The rate of anti-HCV positivity has been found to be 0.54%
in donor screenings and 1.15% in the general population in our
country. Based on these data, the provinces with an anti-HCV
positivity rate higher than 1% are Afyon, Dlzce, Erzurum, Manisa
and Samsun (3). Among the cities with high prevalence in adults,
the rate was found to be 1.03-1.75% in Afyon, 1.2% in Erzurum,
1.3% in Izmir and 2.1% in Tokat (10,11).

This study aimed to investigate anti-HCV positivity and
physician-patient awareness in Southeastern Turkey.

Materials and Methods

Data of all patients aged 17 years and above, who referred to
University of Health Sciences, Diyarbakir Gazi Yasargil Training and
Research Hospital for any reason between August 2016-April 2018
and underwent anti-HCV testing, were evaluated retrospectively.
Dates of anti-HCV positive results and demographic data, such
as age and gender of the patients with anti-HCV positivity

were retrieved from the hospital’s information systems. Anti-HCV
positive cases were stratified based on age, i.e. younger than 20
years of age, aged 21-40 years, aged 41-60 years and aged 61 years
and above. The duration (weeks) from the date of anti-HCV positive
result and the date of HCV-RNA testing (delay in diagnosis) was
calculated and classified as a delay of 1-12 weeks (three months),
12-52 weeks (3-12 months) or more than 52 weeks (longer than
12 months).
Patients with missing data were not included in the studly.

Statistical Analysis

Statistical analysis of all data was performed using the SPSS
21.00 package program. Results are presented as percentage for
categorical variables and mean + standard deviation or median
[minimum  (min)-maximum (max)] for continuous variables. Chi-
square and Fisher's exact test were utilized for the comparison of
group rates.

Results

In the present study, 120.091 cases were tested for anti-HCV
and a total of 855 (0.7%) results were positive, i.e. 553/89452
women (0.61%) and 302/30639 men (0.98%) (p=0.000). Mean
age was 44.48 years for anti-HCV-positive cases (min-max: 17-93).
Of 855 cases with anti-HCV positivity, only 248 (29%) were tested
for HCV-RNA and received a diagnosis (rate of diagnosis). Among
those tested for HCV-RNA, 42/248 (16.9%) were positive and the
rate of HCV-RNA positivity in the general population was found to
be 0.03% (Table 1).

Table 1. Demographic and laboratory characteristics of Hepatitis C virus

n (%) p (<0.05)
Age (mean + SD) (year) 44.8+18.54 =
Gender n (%) 0.00
Female 553 (0.61) =
Male 302 (0.98) -
Anti-HCV 855 (0.7) =
HCV-RNA 42/248 (16.9) -
Delay in diagnosis (weeks) n (%) -
1-12 21 (50) -
12-52 6(14.3) -
>52 15 (35.7) =
Mean 74.8 -
HCV-RNA + (year) - -
<20 1(2.4%) =
21-40 6 (14.3%) -
41-60 18 (42.9%)
>60 17 (40.5%) i
Anti-HCV (year) - 0.000
<20 50/11227 (0.04%) .
21-40 361/745648 (0.48%) -
41-60 237/20209 (1.17%) =
>60 207/13152 (1.57%)
SD: Standard deviation, HCV: Hepatitis C virus
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Anti-HCV was positive in 50 (0.04%) cases under 20 years of
age, in 3671 (0.48%) cases aged 21-40 years, 237 (1.17%) cases
aged 41-60 years, and 207 (1.57%) cases above 61 years of age.
Increased age was associated with increasing rates of anti-HCV
positivity (p=0.000). Of those with anti-HCV positivity, 51.9% were
over 40 years of age (Table 1).

Mean age was 56.1 years among the 42 cases with HCV-RNA
positivity (min-max: 18-87), with 21 males and 21 females. HCV-
RNA was positive in 1 patient (2.4%) under the age of 20 years, 6
patients (14.3%) aged 21-40 years, 18 patients (42.9%) aged 41-60
years and 17 patients (40.5%) aged 61 years or above, and HCV-
RNA positivity was more common (83.4%) in those older than 40
years of age (p<0.05) (Table 1).

Mean duration from a positive anti-HCV result to the HCV-
RNA testing request (delay in diagnosis) was 74.88 weeks (min-
max: 1-308). Three months of delay in diagnosis was noted in
21 patients (60%) while the delay was 3-12 months in 6 patients
(14.3%) and more than 12 months in 15 patients (35.7%) (Table 1).

Discussion

Based on recent estimates by WHO, 185 million people are
chronically infected with HCV worldwide. Most people infected
with HCV are unaware of their infection and most of diagnosed
ones cannot still access the treatment (12).

Anti-HCV positivity may indicate a previous and resolved
infection, a persistent infection or HCV infection. Anti-HCV may
disappear at the end of 10 years in those with resolved acute
hepatitis C; therefore, HCV may be considered as an infection
which is more common than identified (5).

Prevalence of HCV infection varies around the world. Global
prevalence of HCV infection is estimated to be approximately
2.2-3% (13). Stratification of regions based on the incidence of
HCV infection is as follows: Egypt and Central Africa (10-20%)
(14), Pakistan (8.4%) (15), Central and South Asia, and North
Africa/Middle East (12) are the regions/countries with the highest
prevalence, while Northern Europe countries such as Germany
(0.6%) (16), France (1.1%) (17), Austria (1.8%) (18,19) are countries
with the lowest incidence. HCV prevalence has been reported as
3.2% in China (20) and 0.9% in India (21). HCV incidence is 1-2.4%
in our country. Studies conducted in our country report that the rate
of anti-HCV positivity ranges from 0.05% (blood donors) to 51.6%
(hemodialysis patients) across different groups (22). In a study on
blood donors in Turkey, anti-HCV positivity was observed at a rate
of 2.6% in Sanliurfa, 2.1% in Tokat (11), 0.4% in Istanbul (23), 1%
in Hakkari (24) and 0.62% in Siirt (25) while anti-HCV positivity
was observed in 0.7% of the cases in the present study. This rate
was consistent with data from Turkey and from regions with low
prevalence.

Gregory et al. (26). Showed a significantly higher prevalence
of anti-HCV among men compared to women (2.1% vs 1.1%).
Consistent with the literature, our study revealed a significantly
higher rate of anti-HCV in males compared to females (0.61% in
women and 0.98% in men; p=0.000).

In the present study, mean age was 44.48+18.54 years for
anti-HCV-positive cases (min-max: 17-93), similar to the mean age
(44+9.51 years) reported by Afridi et al. (27).

In a study, anti-HCV prevalence was as follows: 1.0% for 20-29
years, 4.3% for 40-49 years, 1.6% for 50-59 years, and 0.9% for 60

years of age and above (26). Another study reported similar findings
with higher HCV prevalence in those aged 40-49 years (28) while
the lowest rate of HCV infection was observed in those above 60
and under 19 years of age. A study in Tokat region of our country
showed an increasing age-specific prevalence starting from 40
years of age with rates reported as 4.2% for those aged 50-59
years, 3.4% for those aged 60-69 years, and 7.1% for those aged
70-79 years, which is the highest (11). In the present study, 51.9%
of the cases were above 40 years of age; however, higher rates of
anti-HCV positivity were observed with increasing age, compatible
with literature (Table 1) (p=0.000). We believe that it is associated
with insufficient awareness among patients and physicians in our
population.

In a study which tested HCV-RNA in blood samples of anti-
HCV-positive participants, positivity was more common in men
compared to women (89.0% vs 63.4%) (26). A higher rate of
positivity was noted in those aged 40 years and above (89.6%)
compared to individuals younger than 40 years of age (60.2%) (26).
Differing from the literature, our study revealed an equal gender
distribution of HCV-RNA positivity (21 females, 21 males). HCV-
RNA positivity was found to be more common (83.4% in total)
in those older than 40 years of age (p<0.05) and this finding was
consistent with the literature. The asymptomatic nature of HCV and
insufficient awareness lead to delays in diagnosis and treatment.

Timely diagnosis of HCV is of critical importance to implement
strategies that aim to reduce the healthcare burden in the future
(2). Low rates of diagnosis constitute the main barrier in this regard
(2). A trend to higher diagnosis rates is noted in countries such as
Austria, Denmark, France, Germany, Sweden and Switzerland (2).
Rates of diagnosis vary across Europe from 31% in Czech Republic
to 81% in Sweden (2). In the present study, the rate of diagnosis
was 29%, which is consistent with regions of low diagnosis rates.
On the other hand, the mean duration from anti-HCV positivity to
diagnosis was 74.88 weeks (approximately 1.5 years), representing
a delay of 1.5 years in diagnosis; delay was three months in 50%,
3-6 months in 15% and more than one year in 35% of the patients.
The main focus of a national prevention program is to recommend
routine screening tests for those likely to be infected with HCV
(29). The low rates of diagnosis in our region reflect the inadequacy
of screening strategies and underline the need to revise relevant
methods. We believe this issue may be resolved by raising
awareness at community level and by informing physicians through
an alerting computer program for anti-HCV-positive cases.

Conclusion

Anti-HCV prevalence in our region is consistent with the data
from Turkey and other regions with low prevalence. The time from
detection of anti-HCV positivity to diagnosis is noted to be too
long. This results in delayed diagnosis and complications. Delays
in diagnosis should be prevented by raising awareness among
patients and through an alerting computer program for physicians
concerning anti-HCV-positive cases.
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Efficacy of Direct-acting Antivirals in Hemodialysis Patients
with Chronic Hepatitis C: A Real-life Retrospective Study

Kronik Hepatit C'li Hemodiyaliz Hastalarinda Dogrudan Etkili Antivirallerin Etkinligi:
Gercek Hayatta Retrospektif Bir Calisma
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ABSTRACT

Objectives: Hepatitis C virus (HCV) infection is common among
hemodialysis (HD) patients and is associated with increased
morbidity and mortality,. New generation direct-acting antiviral
(DAA) agents are safe and effective in treatment HCV infection in
HD patients. The aim of this a multi-center study was to assess the
efficacy of DAAs in HD patients with HCV infection.

Materials and Methods: HD patients with HCV infection followed-
up at five centers were included in this retrospective cohort
study. Patients demographic and virological characteristics, liver
fibrosis status, end of treatment and sustained virologic responses
(SVR12) at 12 weeks after treatment were recorded. Treatment
of the patients was arranged according to the genotype and drug
interactions considering guidelines.

Results: Ninety percent of 20 patients were genotype 1b and were
treated for 12 weeks with paritaprevir-ritonavir-ombitasvir-dasabuvir;
one patient was genotype 4 and received PrOD + ribavirin (RBV) for
12 weeks; and one patient was genotype 3 and was treated with
sofosbuvir + RBV for 24 weeks. HCV-RNA negativity was achieved
in all patients at the end of treatment and SVR12 rate was 100%.
Significant side effects were not observed in any patients, apart
from sleeplessness in one patient and itching in another.
Conclusion: Our real-life data support that new generation DAAs
achieve high SVR and are well tolerated in HD patients with HCV.
In these patients, intolerance and side effects were not observed,
which would otherwise require cessation of the DAA regimen.
Keywords: Hepatitis C, hemodialysis, direct-acting antiviral agent
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Amag: Hepatit C virisi (HCV) enfeksiyonu hemodiyaliz (HD)
hastalarinda sik gorulir ve artmis morbidite ve mortalite ile iliskilidir.
Yeni nesil direkt etkili antiviral (DAA) ajanlari, HD hastalarinda HCV
enfeksiyonunun tedavisinde guvenli ve etkilidir Bu cok merkezli
calismada, HCV enfeksiyonu olan HD hastalarinda DAA'nin etkinligini
degerlendirmeyi amagcladik.

Gerec ve Yontemler: Bu retrospektif kohort calismaya bes
merkezde HCV enfeksiyonu ile takip edilen HD hastalari dahil
edildi. Hastalarin demografik ve virolojik ¢zellikleri, karaciger fibroz
durumu, tedavinin sona ermesi ve tedaviden 12 hafta sonra kalici
virolojik yanitlar (SVR12) kaydedildi. Hastalarin tedavisi kilavuz ilkeleri
g6z 6nlnde bulundurularak genotip ve ilac etkilesimlerine gore
dizenlendi.

Bulgular: Yirmi hastanin %90'i genotip 1b idi ve 12 hafta boyunca
paritaprevir-ritonavir-ombitasvir-dasabuvir (PrOD) ile tedavi edildi, bir
hasta genotip 4 idi ve 12 hafta boyunca PrOD + ribavirin (RBV) aldi,
ve bir hasta genotip 3 idi ve 24 hafta boyunca sofosbuvir + RBV
ile tedavi edildi. Tedavi sonunda tim hastalarda HCV-RNA negatifligi
saglandi ve SVR12 orani %100 idi. Bir hastada uykusuzluk, digerinde
kasinti disinda hicbir hastada dnemli yan etkiler gézlenmedi.
Sonug: Gergek yasam verilerimiz, HCV'li HD hastalarinda yeni
nesil DAA’larin ylksek SVR sagladigini ve iyi tolere edildigini
desteklemektedir  Bu hastalarda, DAA rejiminin  kesilmesini
gerektiren intolerans ve yan etkiler gozlenmedi.

Anahtar Kelimeler: Hepatit C, hemodiyaliz, direk etkili antiviral ajan
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Introduction

Hepatitis C virus (HCV) infection is the most common among
hemodialysis (HD) patients and is an important cause of liver
disease in this population. The risk of all-causes and liver-related
mortality is higher in HD patients with HCV infection (1). The
frequency of anti-HCV positivity in HD patients varied from 1.6%
to 68% in the world (2).

In Turkey, the prevalence of HCV was ranged from 31.4-51%
in HD patients at early 2000s (3). Currently, the prevalence of
anti-HCV antibody in HD patients in Turkey is 5.2% (4). Studies
have shown that prognosis in HD patients with HCV infection is
significantly worse than in HD patients without HCV infection (5,6).
Until recently, sustained virologic response (SVR) was achieved in
approximately 50% of patients with chronic kidney disease (CKD)
infected with HCV using the recommended gold standard therapy
of pegylated interferon (peg-IFN) (7). However, severe side-effects
and treatment compliance problems were observed in CKD
patients using peg-IFN, and drug dosage adjustment and careful
close follow-up were required (8). Major progress in the treatment
of HCV has been made with the entry into use in recent years of
direct-acting antivirals (DAAs), which target viral proteins, leading
to increases in SVR and a marked decrease in side-effects (9).
However, there is no standard treatment for HD patients with HCV
infection. Insufficient data are available for the efficacy and reliability
of DAAs in HD patients.

The aim of this study was to evaluate the efficacy of DAAs in
HD patients with HCV infection.

Materials and Methods

Treatment-naive or experienced [IFN/peglFN = ribavirin (RBV)]
20 HD patients treated with DAAs for HCV infection were
included in the retrospective cohort study from five centers
in Turkey between June 2016 and May 2018. These centers
were the Karadeniz Technical University Faculty of Medicine,
Giresun University Faculty of Medicine, Kanuni Training and
Research Hospital, Ordu University Faculty of Medicine, and Recep
Tayyip Erdogan University Faculty of Medicine, Department of
Infectious Diseases. Demographic characteristics, clinical findings
and treatment outcomes of patients were recorded. HCV-RNA,
HCV genotype, blood chemistry and blood count were performed
before treatment initiation. Ninety percent of patients were non-
cirrhotic and 10% were compensated cirrhotic. Two patients were
diagnosed with cirrhosis according to the clinical findings, imaging
and non-invasive fibrosis score of the treating clinician, and no liver
biopsy was performed.

Eighteen patients (90%) were genotype 1b, one each patients
were genotype 3 and 4. Genotype 1b patients were treated with a
12-week paritaprevir-ritonavir-ombitasvir-dasabuvir (PrOD) regimen.
Genotype 3 and 4 patients were treated with sofosbuvir + RBV for
24 weeks, and PrOD + RBV for 12 weeks, respectively.

Virological, biochemical and serological responses were
evaluated 4, 12 and 24 weeks after the start of treatment, and
at 36 weeks in the patient receiving 24-week treatment for SVR.
This study was approved by Karadeniz Technical University Ethics
Committee (approval number: 2019/254, date:20.09.2019). Since
our study was retrospective, informed consent was not used.

Statistical Analysis

Statistical analysis was performed with IBM SPSS Statistics
(version 23.0) program for Windows. The Wilcoxon signed ranks
test was applied to compare differences between pre-treatment
and 12" week laboratory values. P values <0.05 were regarded as
statistically significant.

Results

All of the 20 patients were completed treatment. The mean age
of the patients was 57.8 (+10.5) years. Ninety percent were men
and 10% were women. Eleven (65%) patients were treatment-
experienced and nine (45%) were treatment-naive. Five of the
treatment-experienced patients (45.5%) were non-responders,
and 6 patients (54.5%) were relapser. Ninety percent of patients
were non-cirrhotic and 10% were compensated cirrhotic. The pre-
treatment HCV-RNA median level (log,, IU/mL) was 5.2.

Patients’ characteristics and basal laboratory values are shown
in Table 1.

HCV-RNA was negative in 17 (85%) patients by the 4™ week,
and with the exception of a patient received sofosbuvir + RBV
regimen. In all patients HCV-RNA was negative at the end of
treatment and SVR rate was 100% (Table 2). HCV-RNA levels
decreased rapidly after patients were started on antiviral therapy
(Figures 1,2). Viral responses were independent of previous
treatments and liver fibrosis status.

Patients’ biochemical markers were also assessed after
treatment. Serum alanine aminotransferase (ALT), levels decreased
after the start of treatment (Figure 3). Patients’ pre-treatment HCV-
RNA and ALT values decreased significantly by the 12" week after

Table 1. Patients’ characteristics and basal laboratory values

Patients number 20

57.8 (£10.5)

18/2 (90%/10%)

(18/1/1) (90%)/(5%)/(5%)

Mean age

Male/Female
HCV Genotype (1B/3/4)

Basal hemoglobin level (g/dL) 12.8 (6.6-17.6)
Basal platelet level (x10%/ul) 142 (46-271)
Basal ALT level (units) 23.5 (5-56)
Basal HCV-RNA level (log,, IU/ml) 5.2 (2.3-7.1)
Liver cirrhosis 2 (10%)

Pre-treatment status (naive/

. 9/11 (45%)/(55%)
experienced)

HCV: Hepatitis C virus, ALT: Alanine aminotransferase

Table 2. The rates of HCV-RNA negatives during treatment

Virologic response n (%)

4t week 17 (85)
12t week 19 (95)
24t week 20 (100)
End of treatment 20 (100)
SVR12* 20 (100)

HCV: Hepatitis C virus, *SVR12: Sustained virologic responses at 12 weeks
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treatment (p<0.001 and p=0.001, respectively). No significant
difference was determined in albumin or platelet levels.

Significant side effects were not observed in any patients,
apart from sleeplessness in one patient and itching in another,
and no complication developed. Both resolved spontaneously
without additional treatment during follow-up. None of the patients
developed side effects that required treatment interruption or
discontinuation.
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Figure 1. Mean HCV-RNA changes during treatment in cirrhotic and
non-cirrhotic patients

HCV: Hepatitis C virus

—4—genotype 1b (n=18)  =f=genotype 3(n=1) & genotype 4 (n=1)

6

(5]

IS

HCV RNA (LOG 10 IU/ML)
N w

g

o

¥ =%
WEEK 0 WEEK 4 WEEK 12 WEEK 24

WEEKS AFTER START OF TREATMENT

Figure 2. Mean HCV-RNA changes during treatment in genotye 1b, 3
and 4 patients

HCV: Hepatitis C virus

Now
a o

[ Y
S

ALT LEVEL (U/L)
5 &

w

week 0 week 4 week 12 SVR12

o

Weeks after start of treatment

Figure 3. Changes in ALT after treatment
ALT: Alanine aminotransferase

Discussion

HCV infection is frequently seen in patients with CKD, including
HD patients. Factors increasing the risk of HCV in HD patients
include advanced age, number of blood transfusion, and the
prevalence of HCV in the HD unit (10). HCV in CKD patients
and pre- and post- kidney transplant patients increases the risk
of all-causes and kidney-related mortality (1,10). The treatment
of HCV in CKD patients is complex, but prognosis improves in
case of treatment. Although HCV is frequently seen in HD units,
experience of treatment is still limited (10). Peg-IFN, either alone
or in combination with RBV, was until recently recommended as
the standard treatment of CKD patients with HCV infection, and
this treatment achieved a SVR rate of approximately 50% and has
potential toxicity (7). Since RBV cannot be eliminated in patients
with HD and CKD, accumulation results in significant side effects,
particularly hemolytic anemia. This leads to RBV dose restriction
(11). Recent studies have shown that DAAs are extremely well
tolerated in CKD with HCV infection and have few side-effects
(12,13).

Several clinical studies have confirmed the effectiveness and
reliability of non-sofosbuvir containing regimens in patients with
advanced kidney failure. In the RUBY-1 study, stage 4 and 5 CKD
patients infected with non-cirrhotic genotype 1 were treated with
PrOD for 12 weeks, and SVR12 was achieved at a rate of 90%. In
the light of these data, it was concluded that the PrOD regimen can
be safely used in stage 4 and 5 CKD patients without the need for
dose adjustment (14). The EASL 2018 guideline also stated that no
dose-adjustment is required for any approved DAA combinations in
the treatment of mild and moderate kidney failure (1). The safety of
sofosbuvir regimens has been questioned in patients with severe
kidney failure. However, the data concerning the safety and efficacy
of these regimens are inadequate (15). Sofosbuvir is eliminated by
the renal pathway and its use is not recommended in CKD stage
4 or 5 or in patients requiring HD (1,8,15). However, Cox-North et
al. (16) reported that treatment with sofosbuvir-based regimens is
safe in patients with CKD stage 4 or 5 and infected with HCV if
no alternative is available. The HCV-target study evaluated patients
with decreased renal functions and determined a SVR rate of 83%
for sofosbuvir-containing regimens, concluding that these have no
adverse effect on renal functions (17).

In our study, 100% SVR12 was achieved in HD patients with
genotype 1b HCV infection receiving PrOD therapy, including elderly
patients and two with liver cirrhosis. Genotype 4 HCV infection was
treated with PrOD + RBV and HCV-RNA was negative by the end
of treatment and SVR12 was achieved. Treatment-experienced
patients tolerated PrOD + RBV better than regimens including peg-
IFN. No significant side-effects were observed. One of the patients
was non-cirrhotic and genotype 3 and was treated with sofosbuvir
+ RBV for 24 weeks. This patient’s HCV-RNA was negative by the
end of treatment, and SVR12 was achieved. No important side-
effects other than sleeplessness were observed in our patients at
the end of treatment. No suitable therapeutic dose of sofosbuvir
for patients with advanced kidney failure has been determined
in previous studies (1). Regimens not containing sofosbuvir must
be employed for HCV infection in patients with advanced kidney
failure or undergo dialysis. In case a sofosbuvir-based regimen has
to be used, then close monitoring is required, and treatment must
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be promptly modified if kidney functions are impaired or if any side-
effect develops (1). Since no alternative was available in our patient
infected with genotype 3, sofosbuvir + RBV therapy was initiated.
The patient was placed under close observation, and no significant
side-effect other than sleeplessness was observed.

Yaras et al. (18) administered a PrOD regimen to 25 HD
patients with HCV. In 92% of patients HCV-RNA was negative by
the 4th week, and SVR12 was 100%.

HCV-related liver damage can accelerate immunosuppression.
Antiviral therapy must therefore be considered in all HD patients
scheduled for kidney transplantation (1). Studies have shown
that renal transplanted patients, such as HD patients, have been
successfully treated with non-interferon regimens (19,20,21).

Conclusion

Our study shows that DAAs are effective and reliable in HD
patients. However, further studies with larger patient numbers
examining the efficacy and reliability of these agents in HD patients
are now needed. Establishing a course of treatment in HD patients
is important for global eradication of HCV.

Ethics

Ethics Committee Approval: This study was approved by
Karadeniz Technical University Ethics Committee (approval number:
2019/254, date: 20.09.2019).

Informed Consent: Since our study was retrospective,
informed consent was not used.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: NN.A., Concept: N.N.A., FA.,
I.K., Design: N.N.A., FA., Data Collection or Processing: NN.A., FA.,
LY, SI, AAY, LEY, LK, Analysis or Interpretation: N.NA., .Y,
S, AAY, LEY, Literature Search: NN.A., FA., 1.K., Writing: N.N.A.

Conflict of Interest: Authors declare no conflict of interest.

Financial Disclosure: There was no aid and sponsor for this
study.

References

1. Pawlotsky JM, Negro F Aghemo A, Berenguer M, Dalgard
O, Dusheiko G, Marra F Puoti M, Wedemeyer H. EASL
recommendations on treatment of hepatitis C 2018. J Hepatol.
2018;69:461-511.

2. Fabrizi F Dixit V, Messa P Hepatitis C virus and mortality among
patients on dialysis: A systematic review and meta-analysis. Clin
Res Hepatol Gastroenterol. 2019;43:244-254.

3.  Koksal I. Pegylated interferon for treatment in hemodialysis
patients with chronic hepatitis C. J Gastroenterol Hepatol.
2006;21:491-494.

4.  Seyahi N, Ates K, Suleymanlar G. Current status of renal
replacement therapies in Turkey: Summary of Turkish Society of
Nephrology Registry 2016 Report. Turkish Nephrology Dialysis
And Transplantation Journal. 2018;27:133-139.

5. Nakayama E, Akiba T, Marumo F, Sato C. Prognosis of anti-hepatitis
C virus antibody-positive patients on regular hemodialysis therapy.
J Am Soc Nephrol. 2000;11:1896-1902.

6. Kalantar-Zadeh K, Kilpatrick RD, McAllister CJ, Miller LG, Daar ES,
Gjertson DW, Kopple JD, Greenland S. Hepatitis C virus and death

20.

21.

risk in hemodialysis patients. J Am Soc Nephrol. 2007;18:1584-
1593.

Berenguer M. Treatment of chronic hepatitis C in hemodialysis
patients. Hepatology. 2008;48:1690-1699.

Bunchorntavakul C, Maneerattanaporn M, Chavalitdhamrong
D. Management of patients with hepatitis C infection and renal
disease. World J Hepatol. 2015;7:213-225.

Brennan T, Shrank W. New expensive treatments for hepatitis C
infection. JAMA. 2014;312:593-594.

Valadez JA, Juérez IG, Pedrero RR, Torre A. Management of
chronic hepatitis C virus infection in patients with end-stage renal
disease: A review. Ther Clin Risk Manag. 2015;11:329-338.

Brennan B, Wang K, Blotner S, Magnusson M, Wilkins J, Martin
P Solsky J, Nieforth K, Wat C, Grippo JF Safety, tolerability, and
pharmacokinetics of ribavirin in hepatitis C-infected patients
with varying degrees of renal impairment. Antimicrob Agents
Chemother. 2013:57:6097-6105.

Ladino M, Pedraza F; Roth D. Opportunities for treatment of the
hepatitis C virus-infected patient with chronic kidney disease.
World journal of hepatology 2017; 9: 833.

Ladino M, Pedraza F Roth D. Hepatitis C virus infection in chronic
kidney disease. Journal of the American Society of Nephrology.
2016:27-2238-2246.

Pockros PJ, Reddy KR, Mantry PS, Cohen E, Bennett M,
Sulkowski MS, Bernstein DE, Cohen DE, Shulman NS, Wang D,
Khatri A, Abunimeh M, Podsadecki T, Lawitz E. Efficacy of direct-
acting antiviral combination for patients with hepatitis C virus
genotype 1 infection and severe renal impairment or end-stage
renal disease. Gastroenterology. 2016;150:1590-1598.

Organization WH. Guidelines for the care and treatment of
persons diagnosed with chronic hepatitis C virus infection. 2018.

Cox-North P Hawkins KL, Rossiter ST, Hawley MN, Bhattacharya
R, Landis CS. Sofosbuvir-based regimens for the treatment of
chronic hepatitis C in severe renal dysfunction. Hepatol Commun.
2017;1:248-255.

Saxena V, Koraishy FM, Sise ME, Lim JK, Schmidt M, Chung
RT, Liapakis A, Nelson DR, Fried MW, Terrault NA. HCV-TARGET.
Safety and efficacy of sofosbuvir-containing regimens in hepatitis
C-infected patients with impaired renal function. Liver Int.
2016;36:807-816.

Yaras S, Ucbilek E, Ozdogan O, Ates F Altintas E, Sezgin O. Real-
life results of treatment with ombitasvir, paritaprevir, dasabuvir,
and ritonavir combination in patients with chronic renal failure
infected with HCV in Turkey. 2018.

Beinhardt S, Al Zoairy R, Ferenci P Kozbial K, Freissmuth C, Stern
R, Stattermayer AF Stauber R, Strasser M, Zoller H, Watschinger
B, Schmidt A, Trauner M, Hofer H, Maieron A. DAA-based antiviral
treatment of patients with chronic hepatitis C in the pre-and
postkidney transplantation setting. Transpl Int. 2016;29:999-1007.

Saxena V, Khungar V. Verna EC, Levitsky J, Brown RS, Hassan
MA, Sulkowski MS, O'Leary JG, Koraishy F Galati JS, Kuo AA,
Vainorius M, Akushevich L, Nelson DR, Fried MW, Terrault N,
Reddy KR. Safety and efficacy of current direct-acting antiviral
regimens in kidney and liver transplant recipients with hepatitis C:
Results from the HCV-TARGET study. Hepatology 2017;66:1090-
1101.

Lin MV, Sise ME, Pavlakis M, Amundsen BM, Chute D, Rutherford
AE, Chung RT, Curry MPE Hanifi JM, Gabardi S, Chandraker A,
Heher EC, Elias N, Riella LV. Efficacy and safety of direct acting
antivirals in kidney transplant recipients with chronic hepatitis C
virus infection. PLoS One. 2016;11:e0158431.



Research Article 109

Doi: 10.4274/vhd.galenos.2019.2019.0028
Viral Hepatitis Journal 2019;25(3):109-112

%

=&

The Efficacy of Paritaprevir/Ritonavir/Ombitasvir/Dasabuvir
with or without Ribavirin in Patients with Hepatitis C
Undergoing Chronic Haemodialysis: A Single Center
Experience

Hepatit C Pozitif Kronik Hemodiyaliz Hastalarinda Paritaprevir/Ritonavir/Ombitasvir/
Dasabuvir + Ribavirin Tedavisinin Etkinligi: Tek Merkez Deneyimi
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ABSTRACT

Objectives: Paritaprevir/Ritonavir/Ombitasvir/Dasabuvir  (PrOD)
seems to be highly effective and safe in chronic haemodialysis
(CHD) patients. We presented our experiences of treatment with
PrOD in CHD patients.

Materials and Methods: Between July 2016 and September 2018,
a total of 25 CHD patients treated with PrOD were enrolled. The
patients with hepatitis C virus (HCV) genotype 1a were treated with
PrOD plus ribavirin (RBV) (12 or 24 weeks according to whether
or not they had compensated cirrhosis), while the patients with
genotype 1b were treated with PrOD alone. Liver functions, renal
functions, and HCV-RNA levels were measured at baseline, 4, 12,
and if applicable, 24 weeks after the initiation of treatment as well as
4 and 12 weeks after therapy.

Results: Nineteen patients received PrOD, while 6 received PrOD
plus RBV treatment. Two patients failed to complete the treatment.
Two patients with compensated cirrhosis were treated over 24
weeks, while others received 12 weeks. In 23 patients completed
12 weeks, all were HCV-RNA negative at the end of the treatment,
and had sustained virologic response (SVR) after the 12 weeks
of treatment. The most common side effects were pruritus and
anaemia.

Conclusion: The PrOD treatment resulted in a high rate of SVR in
HCV-infected CHD.

Keywords: Hepatitis C virus, Paritaprevir/Ritonavir/Ombitasvir/
Dasabuvir, haemodialysis
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Amag: Paritaprevir/Ritonavir/Ombitasvir/Dasabuvir (PrOD) rejimi
kronik hemodiyaliz (KHD) hastalarinda etkili ve guvenlidir Biz bu
calismada KHD hastalarinda PrOD tedavisi ile ilgili deneyimlerimizi
sunmay! amagladik.

Gereg ve Yontemler: Temmuz 2016- Eylll 2018 tarihleri arasinda,
PrOD ile tedavi edilen 25 KHD hastasi calismaya dahil edildi. Hepatit
C virlst (HCV) genotip 1a olan hastalar PrOD =+ ribavirin (RBV) ile
tedavi edilirken (tedavi stresi hastanin kompanze sirotik olup olmama
durumuna gore 12 veya 24 hafta), genotip 1b olanlar PrOD tedavisi
aldilar. Tedavinin basinda, 4., 12., varsa 24. haftasinda ve tedavi bitimi
4. ve 12. haftalarda hastalarin bobrek ve karaciger testleri ile HCV-
RNA diizeyleri kaydedildi.

Bulgular: On dokuz hasta sadece PrOD tedavisi alirken, 6 hasta
PrOD + RBV ile tedavi edildiler. iki hasta tedaviyi tamamlayamadi.
Iki hasta 24 hafta boyunca tedavi alirken, digerleri 12 hafta boyunca
tedavi aldilar. On iki hafta tedaviyi tamamlayan 23 hasta hem tedavi
bitimi hem de tedavi bitiminden 12 hafta sonra HCV-RNA negatiftiler.
En sik gézlenen yan etkiler kasinti ve anemi idi.

Sonug: PrOD tedavisi HCV ile enfekte KHD hastalarinda kalici viral
yanita sahiptir.

Anahtar Kelimeler: Hepatit C virls, Paritaprevir/Ritonavir/
Ombitasvir/Dasabuvir, hemodiyaliz

without Ribavirin in Patients with Hepatitis C Undergoing Chronic Haemodialysis: A Single Center Experience. Viral Hepat J. 2019;25:109-112.
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Introduction

The estimated prevalence of hepatitis C Virus (HCV) in Turkey
is 0.5-1.0% (1). According to the Turkish Society of Nephrology
Registry in 2013, the positivity rate of HCV antibody (anti-HCV) was
6.94% in chronic haemodialysis (CHD) patients (2). In addition to
liver-related mortality, HCV infection increases all kinds of mortality
in CHD patients (3). In order to decrease the mortality, and to
eliminate the source of infection, HCV must be treated in patients
undergoing CHD. Interferon-based therapies were demanding and
less effective in these patients; however, Direct Acting Antivirals
(DAAs) seem to be highly effective and safe in patients with
chronic renal failure. In this study, we presented our experiences
with Paritaprevir/Ritonavir/Ombitasvir/Dasabuvir (PrOD) regime in
patients undergoing CHD.

Materials and Methods

This retrospective and medical record review study was
performed in HCV-infected CHD patients, who were treated with
PrOD regimen between July 2016 and September 2018. Both
treatment-naive and those previously treated with pegylated
interferon + ribavirin (RBV) patients with or without compensated
liver diseases due to chronic HCV (genotype 1a and 1b) were
included. Patients with decompensated cirrhosis, presence of
hepatitis B virus, human immunodeficiency virus infections, and
those who refused the treatment were excluded from the study.

Treatment Modality

The patients with HCV genotype 1a were treated with PrOD
plus RBV as follows; the patients having genotype 1a HCV without
cirrhosis were treated for 12 weeks, while cirrhotic patients were
treated for 24 weeks. On the other hand, the patients infected with
HCV genotype 1b were treated with PrOD alone for 12 weeks.
Liver function tests, complete blood cell count, and HCV-RNA
levels were recorded before treatment, at 4, 12, and if applicable,
24 weeks after the initiation of treatment as well as the 4 and 12
weeks after the end of treatment. Sustained Virologic Response
(SVR) was defined as undetectable HCV-RNA at 12 weeks after end
of treatment. Virologic failure was defined as virologic breakthrough
or detectable HCV-RNA at the end of treatment or during follow-
up. HCV-RNA levels were measured via real-time PCR (Abbott
Molecular®, Des Moines, IL, USA; with a lower detection limit
12 IU/mL). The clinical trials ethics committee of Ege University
Faculty of Medicine approved this study, with the approval number
99166796-050.06.04, in December 2018. Informed consent form
was obtained from each patient.

Statistical Analysis

Results were determined via an intent-to-treat analysis with
descriptive statistics. Continuous variables were expressed as
means with standard deviations and ranges, and categorical
variables were expressed as percentages. Categorical variables
were analyzed with the chi-square test or Fischer's exact test. For
guantitative variables, differences between groups were analyzed
by Student's t-test. A p value less than 0.05 was considered as
statistically significant.

Results

Thirteen females and 12 males, with a median age of 58
(minimum 37-maximum 74), were included. Two patients had
compensated liver cirrhosis and 6 had a history of previous renal
transplantation. The patients with prior renal transplantation were
not using any immunsupresive drugs at enrollment. Baseline
characteristics of the patients are summarized in Table 1. All
genotype 1a patients were given RBV 200 mg/day at the beginning
of the treatment. Five patients could tolerate 200 mg/day RBV,
in one patient, RBV was given 200 mg every other day due to
anaemia; but one patient could not tolerate RBV. Nineteen patients
received PrOD, while 6 received PrOD + RBV treatment, but total
of 23 patients could complete the treatment period. Two patients
with liver cirrhosis received therapy over 24 weeks, while all of
the other participants received 12 weeks. Treatment modalities
and their efficacy are presented in the Table 2. The median HCV-
RNA level was 292.759 (914-3.106.349) IU/mL at the initiation of
treatment (Table 1).

Table 1. The baseline characteristics of all patients

Variables n=25

Sex

Female, n (%) 13 (52%)
Male, n (%) 12 (48%)
Age (years), mean = SD 55+12
ALT (IU/L mean = SD 24.6+12.6

HCV-RNA (IU/mL), median (range) | 292.759 (914.0-3.106.349)

Genotype

1a+1b 2 (8%)
1b 18 (72%)
1a 5 (20%)
History of treatment

Naive 11 (44%)
Treatment-experienced 11 (44%)
No data 3 (12%)

SD: Standard deviation, ALT: Alanine aminotransferase, HCV: Hepatitis C virus

Table 2. The treatment modalities and their efficacy

Planned duration of treatment

Two patients with cirrhosis: 24 weeks

Twenty-three patients without cirrhosis: 12 weeks

Treatment regimen

Nineteen patients treated with PrOD

Six patients treated with PrOD and Ribavirin (200 mg/day
starting dose)

Termination of treatments

One patient died at first week

One patient discontinued treatment due to pruritus
SVR12
Twenty-three patients reached to SVR12

PrOD: Paritaprevir/Ritonavir/Ombitasvir/Dasabuvir, SVR: Sustained virologic
response
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Virologic Response

After 4 weeks of treatment, among 22 patients, HCV-RNA
were reported to be negative in 19 (76%) patients and <100 U/
mL (but detectable) in 3 (12%) patients(13, 63, and 16 1U/mL). In
23 patients, who completed 12 weeks of the treatment, SVR at 12
weeks after the end of treatment (SVR12) was 100%. (Figure 1, 2).

Safety and Tolerability of the Treatment

The most common side effect was pruritus, which occurred in
3 (12%) patients. While one patient with genotype 1b discontinued
PrOD treatment due to pruritis, she achieved SVR12 after Sofosbuvir
+ Ledipasvir treatment. The other patient, who could not finish the
therapy, because she died at the 4" week due to heart failure
(tricuspid valve insufficiency), one patient had grade 3 anaemia,
and hence RBV dose was given every other day. Mean alanine
aminotransferase (ALT) level was 24.6+12.6 |U/L at the beginning
of treatment; 10.9+8.9 IU/L at the week 4, and 11£3.7 IU/L at the
end of treatment [(Baseline ALT vs at 4" week, p=0.006), and (at 4"
ALT vs at end of the treatment, p=0.772 respectively)]. Compared
to reference values (normal values <34 IU/mL ), serum mean ALT
levels significantly decreased during the treatment.

Discussion

HCV infection in patients with end-stage renal disease (ESRD)
may result in more rapid progression in liver disease, and it also
increases the rate of liver-related mortality (3). Therefore, it is well
known that, HCV infection in CHD patients reduces life expectancy.

100 100

SVR4 SVR12

| I

4th week

PERCENTAGE of HCV RNA NEGATIVITY

100
EOT

Figure 1. Per protocol analysis for virologic response
EQT: Time of end of the treatment, SVR: Sustained virologic response
92

92 92

4th week EOT SVR4 SVR12

PERCENTAGE of HCV RNA NEGATIVITY

Figure 2. Intent to treat analyses for virologic response

EOT. Time of end of the treatment, SVR: Sustained virologic response, SVR:
Sustained virologic response

According to a meta-analysis performed in 11.589 CHD patients,
HCV positivity increased the risk of mortality with a HR: 1.34
[95% confidence interval: 1.13-1.59]. Death due to hepatocellular
carcinoma and liver cirrhosis were more common in HCV-positive
CHD patients than those with HCV-negative (4). Therefore, the
treatment of HCV-positive CHD patients is more crucial. Before the
use of DAAs for dialysis patients, HCV therapy was a therapeutic
challenge during the treatment with interferons (IFNs) and RBV
(5,6,7). The most common side effect of IFN/RBV combination
was anaemia, especially due to RBV treatment (6,7). Although
SVR was better with the combination of pegylated-IFN (PEG-IFN)
and RBV than PEG-IFN alone (64% vs 33%, respectively), the
Kidney Disease Improving Global Outcomes guidelines do not
recommend combination therapy with pegylated-IFN and RBV
for the patients having glomerular filtration rate <15 mL/min or
undergoing CHD (3,4,5,6,7).

After RUBY-I trial was published, SVR rate >95% was observed
and eradication of HCV in ESRD patients became much more
possible (8). The real-life experiences published after RUBY-I
showed that SVR rates were equal to or greater than those
reported in RUBY-! trial (9,10,11,12,13).

The estimated prevalence of HCV infection in haemodialysis
patients in Turkey was 6.94% according to Turkish Society of
Nephrology registry, in 2013. After DAAs, the prevalence was
reduced to 3.94% in the same population at the end of 2017
(14). Turkish Viral Hepatitis Diagnosis and Treatment Guidelines
strongly recommend the treatment of ESRD patients with HCV
(15). The rate of anti-HCV may be lower than HCV-RNA positivity
in CHD patients, because HCV-RNA can be positive in ESRD
patients, even if anti-HCV is negative. So it is reasonable to screen
CHD patients not with only anti-HCV but also with HCV-RNA
levels. Haemodialysis patients should be treated if they have
HCV infection (16). PrOD treatment is available in Turkey since
June 2016. ReaHife data from Turkey has started to be published
recently. A multi-center trial from Turkey collected 75 patients with
renal failure, 53 of whom were on haemodialysis. Success of the
PrOD therapy was 98.6% at the end of therapy and SVR12 rate
was 96% (10). Another study published by Yaras et al. (12) showed
that SVR12 was 100% in all (n=25) patients. In our trial, SVR12 was
92% according to ITT analysis and 100% according to per protocol
analysis, and also this result was similar to the literature.

In the literature, the most common side effects of PrOD were
fatigue and pruritus (9,10,11,12). In our study the most common
side effect was pruritus, which was observed in 3 patients. One
patient could reach SVR12 by receiving Sofosbuvir/Ledipasvir
combination even though could not finish the therapy due to
pruritus with PrOD. Indeed, there is a growing evidence on use
of Sofosbuvir-based regimens in patients with ESRD. A recent
prospective open label observational study assessed the safety
and efficacy of Ledipasvir/Sofosbuvir combination in CHD patients
with HCV genotype 1 and showed excellent SVR12 rates without
any major side effects (17). Other side effect that was observed in
only one patient in our study was Grade 3 anaemia. Anaemia was
the second (9). These side effects were similar to the real life data
of HCV-positive haemodialysis patients treated with DAA and RBV
(9,10,11,12).
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Study Limitations

The limitations of our study were small number of patients and
short follow-up duration compared to the big trials.

Conclusion

The PrOD with or without RBV treatment resulted in a high
rate of SVR in HCV-infected patients on haemodialysis. With the
success of this treatment, in patients with chronic renal failure on
CHD who have a high risk of morbidity and mortality, HCV may no
longer be an important comorbidity.
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ABSTRACT

Objectives: The aim of this study was to determine the potentials
of hsa-microRNAs (miRNA)-21-3p, hsa-miRNA-29a-3p, hsa-miRNA-
122-3p, hsa-miRNA-192-5p in Hepatitis B (HBV) and HCV related
hepatocellular carcinoma (HCC) and liver cirrhosis (LC) cases, being
biomarkers by examining their levels.

Materials and Methods: Sixty patients and 26 healthy volunteers
were included in the study. Total RNA isolation in the serum samples
was performed with the Direct-zol™ RNA MiniPrep (Zymo Research
Corp., USA) commercial kit followed by cDNA synthesis and real-
time polymerase chain reaction amplification with EPIK miRNA
Select Hi/Lo-ROX (Bioline Reagents Ltd., USA). For amplification
and analysis, Rotor-Gene Q (QIAGEN, Germany) instrument was
used and statistical analyzes were performed with SPSS 21 (IBM,
USA) program.

Results: Hsa-miRNA-21-3p and hsa-miRNA-122-3p levels increased
3-4 fold in patients without HCV related LC (HCV-LC) and hsa-
miRNA-29a-3p expression in HCV infected patients has significantly
decreased (p<0.05). hsa-miRNA-192-5p showed a 3-fold increase
in HBV related LC (HBV-LC) group (p<0.05) but not in other groups.
The hsa-miRNA-122-3p value is increased in HCV-LC patients.
Conclusion: In our study, miRNA-21-3p and hsa-miRNA-122
for HBV-HCC and HCV-HCC diseases; hsa-miRNA-21-3p, hsa-
miRNA-122 and hsa-miRNA-192-5p for HBV-LC; miRNA-29a-3p test
for HCV-LC could be used as diagnostic markers.

Keywords: miRNA, hepatitis, hepatocellular carcinoma and cirrhosis

0z

Amag: Bu calismada hsa-mikroRNA (miRNA)-21-3p, hsa-miRNA-
29a-3p, hsa-miRNA-122-3p, hsa-miRNA-192-5p'nin  Hepatit B
(HBV) ve HCV iliskili hepatosellller karsinoma (HCC) ve karaciger
sizrozu (KS) olgularindaki dlzeyleri incelenerek, biyobelirtec olma
potansiyellerinin belirlenmesi amaclanmistir.

Gereg ve Yontemler: Calismaya 60 hasta ve 26 saglikli gonillii dahil
edilmistir. Serum orneklerinde total RNA izolasyonu, Direct-zol™
RNA MiniPrep (Zymo Research Corp., USA) ticari kiti ile yapildiktan
sonra cDNA sentezi ve gergek zamanli polimeraz zincir reaksiyonu
amplifikasyonu EPIK miRNA Select Hi/Lo-ROX (Bioline Reagents
Ltd., USA) ile gerceklestiriimisti. Amplifikasyon ve analizler icin
Rotor-Gene Q (QIAGEN, Germany) cihazi kullaniimis, istatistiksel
analizler SPSS 21 (IBM, USA) programi ile yapilmistir.

Bulgular: Hsa-miRNA-21-3p ve hsa-miRNA-122-3p seviyeleri
HCV iliskili KS disindaki hasta gruplarinda 3-4 kat oraninda artislar
gostermis, HCV enfeksiyonlu hastalarda hsa-miRNA-29a-3p
ekspresyonunda anlamli  azalmalar saptanmistir (p<0.05). hsa-
miRNA-192-5p ise HBV iliskili KS grubunda 3 kat artis gdsterirken
(p<0.05) diger gruplarda belirgin farkliliklar gostermemistir. hsa-
mMiRNA-122-3p degeri, HCV-KS hastalarinda artmistir.

Sonug: Calismamizda, tani belirtecleri olarak; HBV iliskili HCC ve
HCV iliskili HCC icin hsa-miRNA-21-3p ve hsa-miRNA-122, HBV
iliskili KS icin hsa-miRNA-21-3p, hsa-miRNA-122 ve hsa-miRNA-
192-5p, HCV-KS icin- miRNA-29a-3p testlerinin kullanilabilecegi
belirlenmistir.

Anahtar Kelimeler: miRNA, hepatit, hepatoselliler karsinom ve
siroz
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Introduction

Hepatitis B virus (HBV) and HCV viruses are etiologic factors
that cause liver damage. It is estimated that approximately 5
percent of the world’s population has chronic HBV infection
(approximately 350 million people). The prevalence of global HCV
is approximately 2% and 180 million people are persistent HCV
carriers. However, HBV/HCV infection rates vary from country to
country. A significant percentage of chronic HBV and HCV carriers
develop necroinflammatory liver diseases of different severity
and course patterns such as persistent injury, cirrhosis, hepatic
insufficiency and hepatocellular carcinoma (HCC) (1).

High morbidity and mortality rates of HCC require more specific
methods and more effective strategies for diagnosis and treatment.
Laboratory tests and imaging techniques such as ultrasonography
along with histopathology, computed tomography and magnetic
resonance are often used to diagnose it (2). All these diagnostic
tools are limited due to their cost, availability and reproducibility (3).
Therefore, some serum or tissue biomarkers, such as microRNAs
(miRNAs), have been developed for clinical applications in recent
years (1).

miRNAs are oligonucleotides of small non-coding RNA
structure of 18-24 nucleotides (average 22 nt) transcribed from
highly conserved DNA regions but not translated into protein.
miRNAs play a crucial role in the processing, regulation and similar
post-transcriptional levels of intracellular genetic information in all
multicellular eukaryotic organisms (4,5,6). miRNAs are involved
in numerous pathways that are critical for the cell, and therefore,
when they fail to function, they may lead to susceptibility to
diseases, particularly cancer (7).

There has been a recent increase in the number of studies
that investigate the role of miRNAs in regulating different
cellular processes such as energy production, protein synthesis,
proliferation, differentiation and apoptosis (8). In the onset and
progression of cancer, miRNAs act as tumor suppressors or
oncogenes depending on the characters of target genes (4).
Disruption of normal miRNA expression patterns has been reported
in different liver diseases ranging from chronic hepatitis (CHB) to
cirrhosis and HCC (9,10,11). Diagnosing people with HCC at an
early stage before clinical signs and symptoms develop is an urgent
need for improving prognosis (12).

The aim of this study was to determine hsa-miRNA-21-3p,
hsa-miRNA-29a-3p, hsa-miRNA-122-3p and hsa-miRNA-192-5p
expression levels in HBV- and HCV-related HCC and liver cirrhosis
(LC) cases and their potential to become biomarkers. The miRNAs
included in the study were determined by literature review. One
miRNA was selected from the well-known change in liver diseases
(hsa-miRNA-122-3p), while the other miRNAs were selected from
miRNAs, in which studies on this subject have just begun.

Materials and Methods

Sampling Methods

The study sample consisted of 60 patients admitted to
gastroenterology for treatment and follow-up and of 26 healthy
volunteers. Eighteen participants had HBV-associated HCC, 15
had HBV-related cirrhosis, 8 had HCV-associated HCC and 19
participants had HCV-related cirrhosis. The study was approved

by the Ethics Committee of the Sakarya University Faculty of
Medicine (approval number: 71522473/050.01.04/132 and date:
28.06.2016). Written informed consent was obtained from patients
prior to participation. A study group was established from patients
who agreed to participate in the study based on their medical and
pathology reports.

Preparation and Analysis of Samples

Blood samples were collected from participants and placed
in dry gel tubes. Serums separated from the blood samples were
stored at-80 °C until total RNA isolation, which was, then, performed
using a Direct-zol™ RNA MiniPrep (ZYMO Research Corp., USA) kit
according to the manufacturer’s instructions. cDNA synthesis and
real-time polymerase chain reaction amplification from the isolate
was performed using an EPIK™ miRNA Select Hi/Lo-ROX (Bioline
Reagents Ltd.) miRNA amplification kit. Amplification and analysis
were performed using a Rotor-Gene Q (QIAGEN, Germany).

Statistical Analysis

Data were analyzed using the Statistical Package for Social
Sciences (IBM SPSS Statistics 20, USA) at a significance level
of 0.05. Recently, it has been proposed that the change in gene
expression in a microarray experiment will be best defined by using
fold change rather than t-statistic. Fold change is the ratio of two
values and measures how much of a variable changes between
the two measurements. The difference in the mean obtained by
taking the logarithm of the data corresponds to the proportions of
the original scale (13,14).

Results

Table 1 shows some demographic and clinical data of the
participants. Patients’ hsa-miRNA-21-3p, hsa-miRNA-29a-3p, hsa-
mMiRNA-122-3p and hsa-miRNA-192-5p expression levels were
evaluated as multiples of those of the control group (Table 2).

Hsa-miRNA-21-3p and hsa-miRNA-122-3p levels of all patient
groups, except HCV-LC patients, increased 3-4 fold. hsa-miRNA-

Table 1. Demographic and clinical data on hepatocellular carcinoma
and cirrhosis cases
n Mean
Age (years) 60 62.15
Urea (mg/dL) 60 57.48
Uric acid (mg/dL) 60 5.68
Glucose (mg/dL) 60 140.9
Cholesterol (mg/dL) 60 152.92
Triglyceride (mg/dL) 60 119.23
ALT (U/L) 60 37.70
AST (U/L) 60 68.05
AFP Log 10 (ng/mL) 60 3.47
T-Bilirubin (mg/dL) 60 2.21
D-Bilirubin (mg/dL) 60 0.92
HBV-DNA (IU/mL) 83 764621.15
HCV-DNA (IU/mL) 27 165.23
ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, AFP: Alpha-
fetoprotein, HBV: Hepatitis B Virus, HCV: Hepatitis C virus
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Table 2. hsa-miRNA-21-3p, hsa-miRNA-29a-3p, hsa-miRNA-192-5p and hsa-miRNA-122-3p expression levels in HBV and HCV-related hepatocellular

carcinoma and cirrhosis cases

HBV-HCC vs Healthy (fold) HCV-HCC vs Healthy (fold) HBV-LC vs Healthy (fold) | HCV-LC vs Healthy (fold)
miRNA-21-3p 3.6744 4.40345 4.705 0.7405
miRNA-29a-3p 1.408 0.40365 1.14 0.536133
miRNA-192-5p 1.4752 1.888 2.978067 1.01925
miRNA-122-3p 2.541438 3.83474 4.204188 0.517475

miRNA: microRNA, HBV-LC: Hepatitis B Virus-liver cirrhosis, HCC: Hepatocellular carcinoma

29a-3p expression significantly decreased in patients with HCV
infection (p<0.05). hsa-miRNA-192-5p increased 3-fold in HBV-LC
patients (p<0.05) but showed no significant difference in other
groups. hsa-miRNA-122-3p, which is a liver specific miRNA,
increased in HCV-LC patients.

Discussion

HCC is an aggressive malignancy with poor prognosis and high
mortality rates worldwide. It, however, does not have a reliable
and effective and non-invasive biomarker. We, therefore, need new
biomarkers to determine HCC early. miRNA expression levels are
promising biomarkers, and therefore, are of great interest (15).
However, numerous studies on CHB characterize miRNA profiles
as controversial and complex.

Ebrahimifard et al. (16) showed that miRNA-122 can be used
as a biomarker to detect cirrhosis associated with CHB and HBV
before progressing to HCC. We also detected a more significant
increase in MIRNA 122-3p in the hepatitis B-related HCC and LC
groups and in the HCV-related HCC group compared to the healthy
control group.

Lin et al. (17) reported that miRNA-29a, miRNA-122 and
mMiRNA-192 synthesis was 2.64, 3.13 and 2.60 times, respectively,
higher in patients with HCC than in those diagnosed with CHB.
Zhou et al. (18) conducted a study on plasma samples of HBV-
related HCC patients and reported a 3.3-, 2- and 2.9-fold increase
in MiRNA-122, miRNA-21 and miRNA-192, respectively. We also
detected 1.4-, 1.48-, 2.54- and 3.67-fold increase in miRNA-29a-3p,
mMiRNA-192-5p, miRNA-122 and miRNA-21, respectively, in HBV-
related HCC patients. Tan et al. (19) developed a miRNA panel
for HCC diagnosis and reported that miRNA-122 and miRNA-192
synthesis was 0.27 and 0.76 times lower in patients diagnosed
with HCC than in healthy volunteers.

Wang et al. (20) conducted a study on 30 patients with HCC
and 30 patients with CHB and 30 healthy volunteer participants in
Xinxiang, China and reported that patients with HCC had a higher
serum miR-21 expression level than CHB or healthy volunteers,
which is consistent with miRNA-21 values in our study (20).

Zekri et al. (21) reported that miRNA-122 and miRNA-192
expression was, respectively, 2.2 and 1.88 times higher in HCV-
infected patients with HCC than in healthy volunteers. We also
detected that miRNA-122 and miRNA-192 upregulation was 3.84
and 1.88 times higher in HCV-related HCC patients than in healthy
participants.

Zhou et al. (18) reported that miRNA-122, miRNA-21 and
mMiRNA-192 expression was, respectively, 1.9, 1.2 and 4.6 times
higher in patients with HCC than in cirrhosis patients. Tan et al.

(19) conducted a study in China and reported that cirrhosis patients
had 2 and 1.2 times higher miRNA-122 and miRNA-192 levels,
respectively, than patients with HCC. They also reported that
mMiBRNA-21 and miRNA-122 synthesis was, respectively, 1.6 and
3.13 times higher in cirrhotic patients than in patients with HCC.
We also detected that patients with HCC had higher miRNA-
122 and miRNA-192 synthesis than cirrhosis patients. However,
miRNA-21 expression was 4.7 times higher in HBV-related LC
patients and 0.74 times less in HCV-related LC patients.

Bao et al. (22) conducted a study on serum samples and
reported a downregulation in fibrosis-related mMiRNA-29 and
miRNA-21 expression. We also detected a downregulation in
miRNA-29a-3p expression in HCV-related HCC and LC patients, a
downregulation in miRNA-21-3p expression only in HCV-related LC
patients and a 1.14-fold increase in mMiRNA-29a-3p expression in
HBV-related LC patients.

Again, Zekri et al. (21) reported a 0.45- and 1.17-fold change
in MiRNA-122 and miRNA-192 levels in the serums of cirrhosis
patients with HCV infection than in those of healthy control group.
We also detected a 0.52-fold downregulation in miRNA-122 and a
1.02-fold upregulation in MiIRNA-192 in HCV-related LC patients and
a 2.98-fold increase in MiRNA-192-5p in HBV-related LC patients.

Oksuz et al. (23) reported that miRNA-29a-3p synthesis was
2.95 times lower and miRNA-122 synthesis was 5.22 times higher
in HCC patients whereas miRNA-122 synthesis was 1.38 times
lower in cirrhosis patients. The results of miRNA-29a reported by
Oksuz et al. (23) are different from ours. In our study, MiRNA-29a
synthesis was 1.41 and 0.40 times in HBVr-related HCC patients
and HCV-related HCC patients, respectively. miRNA-122 synthesis
was 2.54 and 3.83 fold in HBV-HCC and HCV-HCC patients,
respectively. miRNA-122 synthesis was 0.5-fold in HCV-LC patients.

Having conducted a study on individuals with HCV infection,
Waring et al. (24) detected more than 100 miRNA species in serum
and found that miRNA-122 level showed the most consistent
change in all HCV genotypes in response to treatment. They
also reported that miRNA-122 decreased approximately four-fold
in two weeks and remained low throughout the treatment in all
participants.

Tat Trung et al. (25) stated that mir-21, mir-122 and mir-192 as
well as alpha-fetoprotein (AFP) are biomarkers for the diagnosis of
HCC in HBV patients, and in particular in HBV-related LC patients
with normal AFP levels or in HCC patients with small tumors.

Conclusion

After a quarter century of research, our knowledge of the
mechanisms of biosynthesis, effect and function of miRNAs has
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been greatly enhanced. Depending on the target mRNA, miRNAs
act as tumor suppressors or oncogenes in cancer development.
Information on MiRNAs should be standardized to be able to use
them as biomarkers for cancer development. According to our
results, hsa-miRNA-21-3p and hsa-miRNA-122 assays can be
used for HBV-HCC and HCV-HCC diseases; Hsa-miRNA-21-3p,
hsa-miRNA-122 and hsa-miRNA-192-5p assays can be used for
HBV-LC and MiRNA-29a-3p assay can be used for HCV-LC. Further
research should be conducted to verify these results to accelerate
the applicability of the assays.
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