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AlM AN D SCOPE Viral Hepatitis Journal (Formerly Viral Hepatit Dergisi) is the regular publishing organ of the Viral Hepatitis Society.
This periodical journal covers diagnosis, treatment, epidemiology, prevention and information of hepatitis.

Viral Hepatitis Journal is an open-access journal published 3 times per year (April, August and December). In
addition, the special issues are published in some periods. It is a periodic national/international journal, published
in English language with abstract and title published also in Turkish language and its editorial policies are based
on independent peer-review principles.

The aim of Viral Hepatitis Journal is to continuously publish original research papers of the highest scientific and
clinical values specifically on hepatitis, on an international level. Additionally, reviews on basic developments
in education, editorial short notes, case reports, original views, letters from a wide range of medical personal
containing experiences and comments as well as social subjects are published.

For general practitioners giving first line medical service who are interested in hepatitis, specialists in internal
medicine, gastroenterology, microbiology, family physician, public health and hepatology, ‘things that must be
known' subjects will ensure to involve in Viral Hepatitis Journal.

The journal’s editorial policies are based on “ICMJE Recommendations” (2016, http://www.icmje.org/) rules.
Efforts are being made to be recognized of Viral Hepatitis Journal by indexes,. Online article acceptance through
website of the journal and.all published volumes can be reached as full text without fee through the web site
http:/iviralhepatitisjournal.org/.

Viral Hepatitis Journal is indexed in Emerging Sources Citation Index (ESCI), Directory of Open Access Journals
(DOAJ), EBSCO, Gale/Cengage Learning, Index Copernicus, ProQuest, CINAHL Database, Tiibitak/Ulakbim Turkish
Medical Database, Tiirk Medline Index and Turkey Citation Index databases.
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This journal provides immediate open access to its content on the principle that making research freely available
to the public supports a greater global exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative (BOAI) http:/iwww.
budapestopenaccessinitiative.org/. By “open access” to [peer-reviewed research literature], we mean its free
availability on the public internet, permitting any users to read, download, copy, distribute, print, search, or link
to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them for any
other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright
in this domain, should be to give authors control over the integrity of their work and the right to be properly
acknowledged and cited.
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INSTRUCTIONS TO AUTHORS

GENERAL INFORMATION

Viral Hepatitis Journal (Formerly Viral Hepatit Dergisi) is an independent, peer-reviewed
international journal published quarterly in April, August, December. The official language
of the journal is English.

Viral Hepatitis Journal is a scientific journal that publishes retrospective, prospective or
experimental research articles, review articles, case reports, editorial comment/discussion,
letter to the editor, surgical technique, differential diagnosis, medical book reviews,
questions-answers and also current issues of medical agenda from all fields of medicine
and aims to reach all national/international institutions and individuals.

Viral Hepatitis Journal does not charge any article submission or processing charges.
Any processes and submissions about the journal can be made from the website: http:/
viralhepatitisjournal.org/. Past issues of the journal are also available at this website.
Manuscripts should submitted online from https:/mc04.manuscriptcentral.com/viralhepat;.

The ORCID (Open Researcher and Contributor ID) number of the correspondence author
should be provided while sending the manuscript. A free registration can be done at http://
orcid.org.

In the international index and database, the name of the journal has been registered as
Viral Hepatitis Journal and abbreviated as Viral Hepat J.

SCIENTIFIC POLICIES
Scientific and Ethics Responsibility

The author(s) undertake(s) all scientific responsibility for the manuscript. All the authors
must actively participate in the study. The author(s) guarantee(s) that the manuscript itself
or any substantially similar content of the manuscript has not been published or is being
considered for publication elsewhere. If the manuscript had been presented in a meeting
before; the name, date and the province of the meeting should be noted.

Experimental, clinical and drug studies requiring approval by an ethics committee must
be submitted to the Viral Hepatitis Journal with an ethics committee approval report
confirming that the study was conducted in accordance with international agreements
and the Declaration of Helsinki (revised in 2013) (https://www.wma.net/policies-post/wma-
declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/).
The approval of the ethics committee and the fact that informed consent was given by
the patients should be indicated in the Materials and Methods section (including approval
number). All papers reporting experiments using animals must include a statement in the
Material and Methods section giving assurance that all animals have received humane care
in compliance with the “Guide for the Care and Use of Laboratory Animals” (www.nap.
edu/catalog/5140.html) and indicating approval by the institutional ethical review board.

The content of the submitted manuscripts should conform to the criteria stated in
“Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work
in Medical Journals” published by International Committee of Medical Journal Editors and
updated in 2016 (available at http://www.icmje.org/).

The authors should acknowledge and provide information on grants, contracts or other
financial support of the study provided by any foundations and institutions or firms.

The articles sent to be published in the journal shouldn't have been published anywhere
else previously or submitted and accepted to be published. However, a complete report
that follows publication of a preliminary report, such as an abstract can be submitted. If
authors intend to discard any part of the manuscript, a written application should be sent
to the Editor.

In case of retraction of the text by author(s) for any reason again needs a written and
signed application explaining the reasons.

The name of the institution where the authors work and the name of the institution or
the department in which the study has been conducted should not be mentioned in the
submitted manuscript.

The corresponding author must give the full corresponding address (including telephone,
fax number and e-mail address). Contact information for corresponding author is published
in the journal.

The authors should keep a copy of the submitted manuscripts and other documents.

If the whole or a part of the submitted manuscript needs to be published somewhere else,
Editorial Office must be informed accordingly.

Review Process: Upon submission, all manuscripts are reviewed to check for requirements
requested by the Journal. Manuscripts that do not comply with these requirements will be
sent back to authors without further evaluations. All the papers are first evaluated by the
editor; later the papers are sent to advisory board members. If needed, some questions
can be asked to the authors to answer; or some defaults may have to be corrected by the
authors.

The result can be acceptance, minor revision, major revision, rejection in the current
form, or rejection. Accepted manuscripts are forwarded for publication; in this stage, all
information and data are checked and controlled properly; the proof of the article to be
published by the journal are forwarded to the writers for proof reading and corrections.
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Copyright Statement: In accordance with the Copyright Act of 1976, the publisher owns
the copyright of all published articles. All manuscripts submitted must be accompanied by
the “Copyright Transfer and Author Declaration Statement form” that is available in http:/
viralhepatitisjournal.org/.

The Editorial Policies and General Guidelines for manuscript preparation specified below
are based on “Recommendations for the Conduct, Reporting, Editing, and Publication
of Scholarly Work in Medical Journals (ICMJE Recommendations)” by the International
Committee of Medical Journal Editors (2016, archived at http://www.icmje.org/).

Preparation of research articles and systematic reviews meta-analyses must comply with
study design guidelines: CONSORT statement for randomized controlled trials (Moher
D, Schultz KF, Altman D, for the CONSORT Group. The CONSORT statement revised
recommendations for improving the quality of reports of parallel group randomized trials.
JAMA 2001; 285: 1987-91) (http://www.consort-statement.org/),

PRISMA for preferred reporting items for systematic reviews and meta-analyses (Moher
D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 2009; 6(7):
€1000097.) (http://www.prisma-statement.org/),

STARD checklist for the reporting of studies of diagnostic accuracy (Bossuyt PM, Reitsma JB,
Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM, et al, for the STARD Group. Towards complete
and accurate reporting of studies of diagnostic accuracy: the STARD initiative. Ann Intern
Med 2003;138:40-4.) (http://www.stard-statement.org/),

STROBE statement—checklist of items that should be included in reports of observational
studies (http://www.strobe-statement.org/),

MOOSE guidelines for meta-analysis and systemic reviews of observational studies (Stroup
DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in epidemiology: a
proposal for reporting Meta-analysis of observational Studies in Epidemiology (MOOSE)
group. JAMA 2000; 283: 2008-12).

MANUSCRIPT PREPARATION
Authors are encouraged to follow the following principles before submitting their article:

e Research articles and article collections should not exceed 15 pages including the text,
figures, tables and references, while short announcements and case report presentations
should not be longer than 5 pages.

Short Announcements
i.  Turkish title, English title, author name and institution(s) (Turkish and English)
ii. Turkish and English Abstract (max 300 words)
iii. Turkish and English Keywords
iv. Introduction (max 300 words)
v. Materials and Methods (max 400 words)
vi. Results (max 400 words)
vii. Discussion (max 700 words)
viii. Referances (should not exceed 15), all words 2000 not exceed.
e Author number for review articles should not exceed three.
¢ Author number for case report presentations should not exceed four.

e Articles should be written with double line space in 10 font size and right, left, upper and
lower margins should all be 2.5 cm. Writing style should be Arial.

Manuscripts should have double-line spacing, leaving sufficient margin on both sides.
Manuscripts should be written with Microsoft Word.

Abbreviations: Abbreviations should be defined at first mention and used consistently
thereafter. Internationally accepted abbreviations should be used; refer to scientific
writing guides as necessary.

Cover Letter: Cover letter should include statements about manuscript category
designation, single-journal submission affirmation, conflict of interest statement, sources
of outside funding, equipments (if so), approval for language for articles in English and
approval for statistical analysis for original research articles.

Title Page: Title should be concise and informative (in Turkish and English). The title page
should include a list of all contributing authors and all of their affiliations. Positions of
authors and names of departments and institutions to which they are attached and the
province should be written. Supply full correspondence details for the corresponding
author, including phone, mobile phone, fax number and e-mail address.

ARTICLE SECTIONS

The text file should include the title in Turkish, keywords, the title in English, keywords
in English, the text of the article, references, tables (only one table for one page) and
figure 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:
¢ They should be minimally 3 and maximally 6 and should be written in Turkish and English.
¢ The words should be separated by semicolon (;), from each other.

¢ English key words should be appropriate to “Medical Subject Headings (MESH)" (www.nlIm.
nih.gov/mesh/MBrowser.html).

o Turkish key words should be appropriate to “Turkey Science Terms” (www.bilimterimleri.
com).

Original researches should have the following sections;

Introduction: Should consist of a brief explanation of the topic and indicate the objective of
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 key words. 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 key words.
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 1,000 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.
Journal abbreviations should conform to the style used in the Cumulated Index Medicus (www.
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icmje.org). 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.

Follow the styles shown in examples below (please give attention to punctuation):

In reference section of the article, there should be no writing in languages other than
English. The text language of the article should be indicated in parenthesis at the end of each
reference.(e.g. Yoldas O, Bulut A, Altindis M. The Current Approach of Hepatitis A Infections.
Viral Hepatitis J 2012;18:81-86. (Turkish).

Format for journal articles; initials of author’s names and surnames, titles of article, journal
name, date, volume, number, and inclusive pages, must be indicated.

Example: Tabak F, Ozdemir F, Tabak O, Erer B, Tahan V, Ozaras R. Autoimmune hepatitis
induced by the prolonged hepatitis A virus infection. Ann Hepatol. 2008;7:177-179.

Format for books; initials of author’s names and surnames, chapter title, editor’s name, book
title, edition, city, publisher, date and pages.

Example: Vissers RJ, Abu-Laban RB. Acute and Chronic Pancreatitis. In: Tintinalli JE, Kelen GD,
Stapczynski JS (eds.), Emergency Medicine: A comprehensive Study Guide. 6 st ed. New York:
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.

Conflict of interest: If any of the writers have a relationship based on self-interest, this should
be explained.

Acknowledgment: Only acknowledge persons and institutions who have made substantial
contributions to the study, but was not a writer of the paper.

All manuscripts submitted to the Viral Hepatitis Journal are screened for plagiarism using the
“Crossref Similarity Check powered by iThenticate” software. Results indicating plagiarism
may result in manuscripts being returned or rejected.

Checklist for Submitted Articles:

Articles must be complete. They must include the following:

e Cover Letter

e Title Page

e Article sections

e Turkish and English titles

e Abstract (250 words) (Turkish and English)

¢ Keywords (minimum 3; maximum 6)

¢ Article divided into appropriate sections

¢ Complete and accurate references and citations

e List of references styled according to “journal requirements”
e All figures (with legends) and tables (with titles) cited.

e “Copyright Form” signed by all authors.

e Manuscripts lacking any of the above elements will be rejected from the production process.
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EDITORIAL Dear colleagues,

We are here again with the second issue of 2017 that includes new interesting
subjects. This issue starts with review article titled “TNF-alpha 308 SNP
Rs3091256 GG Genotype is Strongly Associated with Fibrosis in Patients
with Chronic Hepatitis C “, and continues with the research articles titled
“Evaluation of the Seroprevalence of Hepatit A and Vaccination Status in
Children Aged Two and Sixteen Years.”, “Does Vitamin D Level Affect the
Response to Antiviral Treatment in Egyptian Patients with Chronic Hepatitis
C?", "Can HBsAg Be Used as a Viral Replication Marker in Chronic Hepatitis
B Patients?” And the last one is “Investigation of Mean Platelet Volume,
Platelet Distribution Width and Erythrocyte Distribution Width in Patients
with Hepatitis B Virus Infection.” Our primary aim is to update the readers
with the recent developments. With this purpose in mind, we expect your
contributions with original articles, reviews, case reports and letters to the
editor. To meet in new issues. This journal is indexed in Emerging Sources
Citation Index (ESCI).

Prof. Dr. Fehmi TABAK Prof. Dr. Rahmet Giiner
Doc¢. Dr. Ebubekir Senates Prof. Dr. Tansu Yamazhan
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TNF-alpha 308 SNP Rs3091256 GG Genotype is Strongly
Associated with Fibrosis in Patients with Chronic Hepatitis C

TNF-alfa 308 SNP Rs30971256 GG Genotipi Hepatit C Virtis Hastalarinin Karaciger
Fibrozis Evreleri ile lliskilidir

Ozgiir GUNAL?, Didem YALCINZ, Betiil CELIK3, Aydin RUSTEMOGLU4, Osman DEMIRS,
Sener BARUTS, Omer ATES4, Sirm KILIC!

TUniversity of Health Science, Samsun Training and Research Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Samsun, Turkey

2University of Health Science, Antalya Training and Research Hospital, Clinic of Internal Medicine, Division of Allergy and Clinical Immunology Unit, Antalya, Turkey
3University of Health Science, Antalya Training and Research Hospital, Clinic of Pathology, Antalya, Turkey

4Gaziosmanpasa University Faculty of Medicine, Department of Medical Biology, Tokat, Turkey

5Gaziosmanpasa University Faculty of Medicine, Department of Biostatistics, Tokat, Turkey

6Gaziosmanpasa University Faculty of Medicine, Department of Infectious Diseases and Clinical Microbiology, Tokat, Turkey

ABSTRACT

Objective: \We aimed to review the influence of host genetic factors
on the clinical course, treatment response as well as fibrosis
progression in patients with viral hepatitis C genotype 1.

Materials and Methods: Ninety-five patients with chronic hepatitis C
virus (HCV) infection and 97 controls were enrolled. The patients
received pegylated interferon (Peg-IFN)+ribavirin therapy for 48
weeks and were followed up for the next 48 weeks. Aspartat
aminotransferase/platelet ratio (APRI) was used to detect liver
fibrosis DNA specimens were extracted from the peripheral blood
mononuclear cells and the tumor necrosis factor-alpha (TNF-a)
308 rs3091256 was genotyped by the polymerase chain reaction-
restriction fragment length polymorphism method.

Results: All patients included in the study were infected with HCV
genotype 1. of the 95 HCV-positive patients, spontaneous viral
clearence was observed in 25.5%, rapid viral response in 44.2%,
early viral response in 91.8%, and sustained viral response was
found in 73.3% of patients. The allele and genotype were not
significant between patients and controls. There was no significant
difference in virologic response as well. However, TNF-0-308 single
nucleotide polymorphisms (SNP) rs3091256 GG genotype was
strongly associated with fibrosis and alanine aminotransferase (ALT)
levels (p=0.006 and p=0.017, respectively).

Conclusion: TNF-a-308 polymorphisms may reveal different results
among countries. Patients having SNP rs3091256 GG are prone to have
higher ALT levels and fibrosis score but have better treatment outcome.
Keywords: Hepatitis C, tumor necrosis factor alpha, polymorphisms,
interferon, treatment

0z

Amag: Viral hepatit C genotip 1 hastalarinda genetik faktorlerin klinik
gidis, tedavi cevabl ve fibrozis ilerlemesi Uzerindeki etkisini gdzden
gecirmektir.

Gere¢ ve Yontemler: Calismaya 95 kronik hepatit C virls (HCV)
hastasi ve 97 saglikli gontlla dahil edildi. Hastalar 48 hafta streyle
pegylated interferon (Peg-IFN)+ribavirin tedavisi kullandi ve sonraki
48 hafta boyunca takip edildi. Karaciger fibrozis evresini belirlemek
icin aspartat aminotransferaz/platelet ratio (APRI) kullanildi. DNA
ornekleri periferik kan monontkleer hicrelerden izole edildi ve
timaor nekroz faktori-alfa (TNF-a) 308 rs3091256, polimeraz zincir
reaksiyonu-kisitlama fragmani uzunlugu polimorfizmi yontemi ile
genotiplendi.

Bulgular: Tim hastalar HCV genotip 1 ile enfekte idi. HCV hastalarinin
(95), %25,5 spontan viral klirensi, %44,2'si hizli viral yanit, %91,8'i
erken viral yanit ve %73,3'inde kalici viral yanit gozlendi. Hastalar
ve kontroller arasinda allel ve genotip acisindan anlamli fark yoktu.
Virolojik yanit da belirgin degildi. Bununla birlikte, TNF-0-308 tek
nukleotit polimorfizmi (SNP) rs30971256 GG genotipi fibroz ve alanin
aminotransferaz (ALT) seviyeleri ile kuvvetli bir sekilde iliskiliydi
(siraslyla p=0,006 ve p=0,017).

Sonug: TNF-a-308 polimorfizmleri, Ulkeler arasinda farkli sonuglar
ortaya cikarabili. SNP rs3091256 GG'ye sahip hastalar, daha ytksek
ALT ve fibroz skoru géstermekle birlikte, bu popllasyonda daha iyi
tedavi sonucuna sahiptir.

Anahtar Kelimeler: Hepatit C, timor nekroz faktori-alfa, polimorfizm,
interferon, tedavi
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Table 1. Clinical variables of the patients

Table 1. Continued

Variables Statistics Variables Statistics
Active hepatitis 70 (73.7) AST 38.7+28.07
Patients Spontaneous ALT 44.85+42.02
clearence 25 (26.3) APRI 0.56+0.42
RVY hvy + 27 (42.2) Used to n (%) for qualitative variables and mean + standard deviation for
hvy - 37 (57.8) quantitative variables
RVY: Rapid virologycal response, EVY: Early virologic reponse, SVR: Sustained
EVY evy + 58 (90.6) virologic responge, APRI: Aspartate aminotransfergse to platelet ratio index,
evy - 6(9.4) ALT: Alanine aminotransferase, AST. Aspartate aminotransferase, TNF: Tumor
necrosis factor, HAI: Hepatic activity index, WBC: White blood cells, HB:
Primary yes 6(9.4) Hemoglobin, PLT: Platelets, HCV: Hepatitis C virus IFN-a: Interferon alpha, IFN-
Non-responder no 58 (90.6) B: Interferon beta
yes 15 (23.4)
Reldes B 49 (76.6) found to be significantly higher in CHC patients with TNF-a-308
ves 26 (71.9) GG polymorphism compared to those with GA+AA polymorphism
SVR (p=0.006) (Table 3).
no 18 (28.1) To evaluate the clinical applicability of the outlined SNF we
s female 63 (63.6) calculated the predictive odds ratios for the SNP between rapid
male 36 (36.4) virological response (RVR), early virological response (EVR) and
IFN-a 35 (47.3) SVR (Table 4). There were 24 patients who had spontaneous viral
Treatment IFN-p 29 (39.2) clearance. RVR was ;een in 27 patients. EVR in 56 patients and
SVR was observed in 44 patients. All the genotypes or alleles
No treatment 10 (13.5) . . .
predicted the positive response to treatment in the overall study
GG 78 (82.1) population.
TNF GA 14 (14.7)
AA 3(3.2) Discussion
TNF Gene GG 78 (82.1) HCV infection continues to be a major health problem
- GA+AA 17 (17.9) worldwide. Viruses are the most common cause of diseases such
CE 23 (23.2) as chronic hepatitis and liver cirrhosis. HCV is divided into seven
IL28B860 CT 58 (58.6) major genotypes (21). After infection with HCV, a large proportion
T 18 (18.2) of patients develop CHC, with a very few spontaneous clearance.
(6). There are viral and host factors that are important in the
GG 18 (18.6) development of chronic infection. Baseline viral load, RVR and host
IL28B275 GA 53 (54.6) characteristics (e.g. alcohol consumption, steatosis, liver fibrosis,
AA 26 (26.8) metabolic syndrome, ethnicity, and host genetic polymorphisms,
GG 10 (10.1) especially IL28B, are the examples that have impact on virological
IL28B917 GT 49 (49.5) respon;e of the host (2). The most common HCV genotype
o= 20 (20.2) wngdW|de is genotype 1 (46% of all HCV cases), Wh!le gengtype
3 is the second most common (30%). However, the distribution of
CCR5 NN 93 (93.9) these genotypes varies between countries (22).
ND 6(6.1) The first target for HCV is human hepatocytes. The immune
0-0.49 43 (58.1) system first activates the natural immune system. As a result, local
APRISC 050+ 31(41.9) IFN production begins and HCV genome replication and spreading
0.0 27 (36.5) in the liver parenchyma is disrupted (23). The mechanism of
- - effective clearance of HCV from the human body is likely related
APRI score No fibrosis 44 (59.5) to both environmental and host genetic factors. For example, it has
Extensiv fibrosis | 3 (4.1) been observed that treatment success in patients of European
Age 55.91+9.84 ancestry is better than in patients of African ancestry (24). In the
HCV RNA 784.545+1345.413 current study, we performed an analysis to examine the association
HAI (ISHAK) 9.04+3.33 betwgen the SNP in the promoter region of TNF—a—308 rs3091256
Fibrosing score (ISHAK) 1.8321.05 and fibrosis score, ALT Ie\{el, spontaneous viral clearance and
treatment response to HCV infection.
WBC 6357.87=2192:58 There are varying results from studies on TNF-a-308 gene
HB 12.98+1.61 polymorphism in the literature. Although some studies have
PLT 220.29+69.81 reported a significant association between TNF polymorphism

and response to hepatitis C treatment, some studies reported
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Introduction

Hepatitis C virus (HCV) is a major etiologic factor for the
development of chronic liver diseases (cirrhosis, hepatocellular
carcinoma, etc.). Hepatocytes are the primary target cells supporting
HCV replication. After HCV infection, the innate immune system
begins to respond to the virus and after 4 to 8 weeks, the CD8 + T
cells recognize viral peptides that bind to human leukocyte antigen
class | molecules in virus-infected hepatocytes (1).

This initiates signaling pathways leading to the synthesis
of interferon (IFN), tumor necrosis factor (TNF) and a variety of
other cytokines. In the acute phase of the infection, the virus is
removed from the T-cel-mediated antiviral mechanisms. The rate
of spontaneous viral clearance in acut HCV infection is aproximately
26% (range: 15-40%) (2,3,4,5). In patients who cannot clear the
virus from hepatocytes in the first phase, HCV remains for years as
long as it is not being treated. The effective treatment of chronic
HCV infection (CHC) is based on a combination of pegylated-IFN
(Peg-IFN) and ribavirin (RBV) (6). IFN, especially IFN- A3, interacts
with its acceptor, a heterodimer (IFN-lambdaR1 x IL-10R2). In IFN-
based treatments, sustained viral response (SVR) rate is 40% (2,7).

The most important parameter in the therapeutic success in
HCV infection is based on the HCV genotype (e.g., genotype 1
is the most difficult to treat) (2). In IFN-based treatments in the
genotype 2, 3 and 5, the rate of SVR is 70-90% while in genotype
1 and 4, it is not more than 50% (1,8). HCV genotype 1 (91.8%)
was the most common genotype in multicentre studie performed
by Gurblz et al. (9) in our country, while genotype 2 (4%) was
detected in the second frequency.

Besides HCV genotype, serum alanine aminotransferase (ALT)
level, histological grading and cytokine response of the host may
affect HCV infection, viral clearance, and treatment (10,11). Among
the cytokines, the most attention was devoted to TNF-alpha
(TNF-a). Serum TNF-a level elevates in CHC patients (12) and
SVR has been found to be associated with the baseline increased
production of TNF-a (11). A positive correlation has been found
between serum TNF-a levels and hepatic necroinflammatory score
as well (13).

[t was demonstrated that HCV can directly induce the
expression of TNF-a in hepatocytes (14). Induction of TNF-a by
HCV is dependent on TollHike receptor (TLR) 7 and TLR8. Form
recognition receptors seen in many cell types that participate in
the innate immune response associated with viral infections and
viral antigens are called TLRs (15). TNF binds to two receptors,
TNFR1 and TNFR2; the first is structurally expressed in most cells,
the second is inducible and has a more limited expression pattern
(16). Upon receptor binding, TNF-a signals through a variety of
cytosolic proteins, including TRADD (TNFR1-associated death
domain protein) (17) and TNF receptor-associated factor 2 (18),
leading to |_B degradation and the subsequent release and nuclear
translocation of nuclear factor (NF)-kB. Binding of NF-kB to gene
promoters initiates transcription of numerous proinflammatory
cytokines, including TNF-a, IL-6, IL-8, and CXCL-10 (19,20) which
suppress HCV replication.

The present study was designed to investigate the frequency
of single-nucleotide polymorphism (SNP) of the TNF-308 locus
in a population in Turkey, a region with a high prevalence of HCV
infection. High prevalence of genotype 1b is more likely associated

with fibrosing score, ALT level, spontaneous viral clearance and
efficacy of treatment of HCV genotype 1.

Materials and Methods

A total of 95 anti-HCV-positive genotype 1b and 2 patients (70
HCV RNA+ chronic active hepatitis and 25 HCV RNA-negative
and spontaneous clearance) and 97 healthy control subjects (57
female, 40 male) were included in the study. The Ethics Committee
of Gaziosmanpasa University approved the present study and all
participants provided written informed consent for the study (Grant
number: 11-BADK-111).

Genomic DNA was extracted from blood samples using an
Invitrogen Genomic DNA Isolation Mini Kit K1820-02 (Invitrogen
Life Technologies, Carlsbad, CA, USA). Polymerase chain reaction
(PCR) was performed in a total volume of 25 pL, using 100 ng
genomic DNA with 20 pmol each primers, 0.2 mM each dNTR
1X buffer, 2 MM MgCl, and 1 U Tag DNA polymerase (Invitrogen
Life Technologies, Carlsbad, CA, USA). Cycling was performed
in a techne TC-4000 thermal cycler (Bibby Scientific Limited,
Staffordshire, UK) as follows: amplification consisted of a 2-minute
denaturation step at 96 °C; 35 cycles of one minute at 94 °C, one
minute at 60 °C, one minute at 72 °C and final extension of 7
minutes at 72 °C followed by cooling to 4 °C.

Genotype analysis of TNF-a-308 (rs3097256) polymorphism
was performed using restriction fragment length polymorphism.
PCR products were digested with Nco1 restriction enzyme. The
digested PCR products were resolved by electrophoresis on 2.5%
agarose gels containing 0.5 pg/mL ethidium bromide. Restriction
fragments were visualized with the use of a Vilber-Lourmat Gel
Quantification and Documentation System QUANTUM-ST4 (Vilber
Lourmat BP 66 Torcy, France). Aspartate aminotransferase/platelet
ratio index (APRI) was used to determine liver fibrosis stage.

Statistical Analysis

Descriptive analyses were performed to provide information
on general characteristics of the study population. Independent
samples t-test was used to compare the continuous data between
the groups. The continuous data were presented as mean =+
standard deviation. Chi-square test was used to compare the
categorical data between/among groups. Categorical variables
were presented as a count and percentage. A p-value of less
than 0.05 was considered statistically significant. Analyses were
performed using SPSS 19 (IBM SPSS Statistics 19, SPSS Inc., IBM
Co., Somers, NY).

Results

Ninety-five patients (62 female, 33 male) received Peg-IFN+RBV
for 48 weeks and followed up for the next 48 weeks. APRI was
used to determine liver fibrosis stage. There was no significant
difference between the patient and the control groups in terms of
age, gender and viral genotype. Clinical variables are given in Table
1. There was no statistically significant difference between CHC
patients and healthy controls in terms of TNF-a-308 (rs30971256)
polymorphism genotype distribution (p=0.362, Table 2). On the
other hand, ALT values were found to be higher in CHC patients
with TNF-0-308 GG polymorphism compared to CHC patients
with GA+AA polymorphism (p=0.017). Moreover, APRI score was
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the opposite. In their study, Dai et al. (24) from Taiwan suggested
that TNF polymorphism at position-308 may be a predictor of
treatment failure in patients treated with a combination of IFN-a
and RBV and in another study from Brazil, the TNF-a-308 a allele
was found to be a predictor of null virological response (25,26),
but other investigations have failed to confirm such findings. An
Egyptian study found that at the TNF-a 308 position, the G/G allele

was most common (78.5%) in the study population compared to
controls (27).

In this study, no significant difference was observed in the
frequency of the TNFa-308 (rs3097256) polymorphism. Our results
are consistent with those reported by Barrett et al. (28) who did
not find the SNP at 308 to be associated with viral recovery or
persistence. In studies conducted in different countries, there was

Table 2. Summary of genotyping between patients completed antiviral treatment for chronic hepatitis C virus and control
Genotype/allele Patients (95) p for HWE Control (97) p for HWE | p OR
GG 78 (0.8210) 82 (0.8454) 0.701 0.84 (0.39-1.79)
GA 14 (0.1474) 15 (0.1546) 1.000 0.94 (0.43-2.07)
AA 3(0.0316) 0.0339 0 0.492 0.119 7.38 (0.38-142.61)
G 170 (0.8947) 179 (0.9227) 0.378 0.71 (0.35-1.43)
A 20 (0.1053) 15 (0.0773)
OR: Odds ratio, HWE: Hardy-Weinberg equilibrium
Table 3. Comparison of qualitative and quantitative variables between to GG and GA+A
TNF
Variables P
GA+AA GG
Yes 4 (7.8) 2(18.2)
Non-responder 0.287a
No 47 (92.2) 9 (81.8)
Yes 12 (23.5) 2(18.2)
Relapse 0.525a
No 39 (76.5) 9 (81.8)
Yes 37 (72.5) 8(72.7)
SVR 0.652a
No 14 (27.5) 3(27.3)
APRI 0.61+0.46 (n=58) 0.39+0.17 (n=13) 0.006b
ALT 47.90+45.53 (n=78) 31.29+18.27 (n=17) 0.017°
Used to n (%) for qualitative variables and mean + standard deviation for quantitative variables
a: Fisher's exact test, P: Independent samples t-test
SVR: Sustained virologic response, APRI: Aspartate aminotransferase to platelet ratio index, ALT: Alanine aminotransferase, TNF: Tumor necrosis factor

Table 4. Genotype and allele frequencieas for tumor necrosis factor-alpha 308 rs3091256

Genotypes Alleles
AA G A GG GA
Patients CHC (n=70) 58 (82.86%) 10 (14.29%) 2 (2.86%) 126 (90.00%) 14 (10.00%)
p 1.000 1.000 1.000 1.000
OR, 95% ClI 0.97, 0.29-3.27 1.17, 0.30-4.54 0.68, 0.06-7.50 1.05, 0.36-3.05
RVR Yes (27) 25 (92.59%) 2 (7.41%) 0 52 (96.30%) 2 (3.70%)
No (34) 26 (76.47%) 7 (20.59%) 1(2.94%) 59 (86.76%) 9 (13.24%)
p 0.162 0.276 1.000 0.110
OR, 95% ClI 3.85,0.77-19.33 0.31, 0.06-1.58 0.41, 0.02-9.81 3.97,0.83-18.93
EVR Yes (56) 47 (83.93%) 8 (14.29%) 1(1.79%) 102 (91.07%) 10 (8.93%)
No (5) 4 (80.00%) 1 (20.00%) 0 9 (90.00%) 1 (10.00%)
p 1.000 0.563 1.000 1.000
OR, 95% ClI 1.31, 0.16-10.49 0.67, 0.08-5.42 0.30, 0.01-6.56 1.13, 0.14-8.93
SVR Yes (44) 36 (81.82%) 7 (15.91%) 1(2.27%) 79 (89.77%) 9 (10.23%)
No (16) 14 (87.50%) 2 (12.50%) 0 30 (93.75%) 2 (6.25%)
p 0.715 1.000 1.000 0.725
OR, 95% ClI 0.64, 0.13-3.26 1.32, 0.26-6.84 1.14, 0.05-27.06 0.59, 0.12-2.80

RVR: Rapid virologycal response, EVR: Early virologic reponse, SVR: Sustained virologic response, CHC: Chronic hepatitis C, OR: Odds ratio, Cl: Confidence interval
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no correlation between TNF gene polymorphisms and histological
severity or response to antiviral treatment (29). In a meta-analysis
of studies performed at different centers, it has been shown that
there is no significant association between TNF-a-308, -238 gene
polymorphisms and susceptibility to infection among different HCV
subgroups. (30). Besides, the distributions of TNF-a-308, -238 A/G
alleles were also not significantly different between the persistent
infection group and the spontaneous clearance group. It is well
known that certain diseases such as psoriasis and concomitant
HCV infection are succesfully treated with anti-TNF therapy without
signs of reactivation of HCV (31,32). Therefore, we conclude that
TNF-0-308 (rs3091256) polymorphism may not really have any
effect on treatment response.

TNF-a may affect hepatic fibrogenesis by stimulating hepatic
stellate cells (33). After TNF-a activation, Kupffer cells secrete
TGF-betal, an important fibrogenic molecule. The relationship
between cirrhosis development and TNF promoter has been
investigated extensively (34,35,36,37). Although Romero-Gémez
et al. (38) found no association between polymorphism in -308
and the severity of fibrosis in HCV and Abdel-Latif found (11) in
both fibrotic and cirrhotic cases, no significant correlation was
observed in levels of matrix metalloproteinases (MMP)-2, MMP-9,
and TNF-a between fibrotic and cirrhotic cases (39). TNF-a has
been found higher in cirrhotic patients compared to CHC patients
with no or mild fibrosis (40). Consistent with these results, our
study also confirmed the association between TNF-a-308 GG
polymorphism and fibrosis score (p=0.006). This may be explained
by higher constitutive and inducible transcriptional activity of
TNFE Nevertheless, in a meta-analysis of 11 different studies, no
association was found between TNF-a-308G> A polymorphism
and liver cirrhosis risk in both Caucasians and Asian populations
(41).

No correlation has been shown between 308 promoter
polymorphisms and necroinflammatory histological activity.
Although one study compared ALT levels between SVR patients
and non-responders and found no statistically significant difference
(10), the other found a statistically significant difference between
healthy controls and those with cirrhosis and hepatocellular
carcinoma (30), these studies did not include TNF polymorphism.
Abbas et al. (41) studied HCV genotype 3 and found no association
between ALT level and TNF-a-308 polymorphism. Besides, only
5% of their patients had TNF-a-308 GG promoter. In our study,
we found a statistically significant relationship between TNF-
a-308 GG polymorphism and high ALT levels in HCV genotype
1 patients (p=0.017) and although not statistically significant,
73.3% of our study population had SVR. In a study from Turkey,
liver infiltrating lymphomononuclear cells were stimulated with
TNF-a and histology activity index and HCV genotype revealed a
negative correlation between TNF-a levels and elevated ALT levels
in patients infected with 1b (42).

After circulating HCV particles reach the basolateral surfaces
of hepatocytes, where the virus first binds to several receptors,
the virus attaches to hepatocytes, it fuses the membrane and
enters the cytosol and starts to replicate (43). Liver damage
from HCV depends on both host's immune system-mediated
reactions and viral cytopathic effects (44). The CD95 frequency
was significantly higher in HCV antigen-positive hepatocytes

compared to uninfected cells (45). TNF might play a role in hepatic
necrosis and inflammation. Serum ALT level correlates with liver
damage and we here propose that elevated ALT levels is the
hallmark of hepatocyte injury eventully leading to fibrosis as well as
elimination of virus in CHC (the more inflammation, the more viral
eradication) (46).

Study Limitations
The study was conducted before the start of the use of new
treatments.

Conclusion

In conclusion, this is the first article in which ALT level and liver
fibrosis are associated with TNF-a-308 GG polymorphism treated
with IFN. The discrepancies in TNF genetic polymorphism and
treatment responses among studies may be due to differences
between ethnic groups.
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ABSTRACT

Objective: In this study; the aim was to evaluate the seroprevalence
of hepatitis A virus (HAV) in 2-16 year age group, and the rate of
hepatitis A vaccination.

Materials and Methods: This study was conducted on 400 children aged
between 2 and 16 years with no chronic diseases who attended the
pediatrics outpatient clinic in Health Sciences University, Haydarpasa
Numune Training and Research Hospital. After obtaining informed
consent from the parents, blood samples were taken for investigating
serological markers for hepatitis A in the microbiology laboratory
using the ELISA method. The parents were asked whether or not
their children had been vaccinated against hepatitis A.

Results: In this study 44.3% of the participants included were girls
and 55.8% were boys. The mean age of the children was 10.8+4.18
years. 27.3% of patients were anti-HAV |gG-positive, and 11% had
been vaccinated against hepatitis A. VWhen we compared preschool
and school age patients, anti-HAV 1gG positivity was detected in all
children who were vaccinated in the preschool group; while 5.9% of
unvaccinated children were anti-HAV IgG-positive and 94.1% were
negative. It was found that school age children were unvaccinated,
and anti-HAV IgG was positive in 19.6% of the children and negative
in 80.4% of the children.

Conclusion: In our study, although the prevalence of hepatitis A was
found to be low compared to the eastern and southeastern cities
of our country, it is still higher than in the developed countries. In
order to prevent hepatitis A infection, it is necessary to improve the
socio-economic conditions of the country, to create better sanitary
conditions and hygienic practices, and raise awareness of the
infection.

Keywords: Hepatitis A virus, vaccination, seroprevalence

0z

Amag: Bu calismada 2-16 yas grubu olgularda, hepatit A virlisinin
(HAV) seroprevalansinin ve hepatit A asisinin yaptiriima oranlarinin
degerlendirilmesi amaclandi.

Gereg ve Yontemler: Saglik Bilimleri Universitesi, Haydarpasa Numune
Egitim ve Arastirma Hastanesi, Cocuk Poliklinigi'ne basvuran 2-16
yas arasl, kronik hastaligl olmayan 400 cocuk arastirma kapsamina
alindi. Ailelerin onayr alindiktan sonra alinan kan ornegi tibbi
mikrobiyoloji laboratuvarina génderilip ELISA yontemi ile hepatit
A serolojik belirtecleri calisildi. Hastalara, hepatit A asisini yaptirip
yaptirmadiklari soruldu.

Bulgular: Calismaya alinan cocuklarin 177'si (%44,3) kiz, 223'G
(%55,8) erkek olup ortalama yaslari 10,8+/-4,18 yildi. Olgularin
109'unun  (%27,3) anti-HAV IgG'si pozitifti ve 44'G (%11)
hepatit A asisi yaptirmist. Okul 6ncesi ve okul dénemi olarak
karsilastirdigimizda okul 6ncesi grupta asi olan tim ¢ocuklarda anti-
HAV IgG pozitifligi gortlirken; asi olmayan gocuklarin %5,9'unda
anti-HAV IgG pozitif, %94,1'inde negatiftic. Okul donemindeki
cocuklarda asl varligi gértilmezken, cocuklarin %19,6'sinda anti-HAV
IgG pozitif iken, %80,4'linde negatiftir.

Sonug: Calismamizda, hepatit A prevalansi Ulkemizin Dogu ve
GUneydogu illerine gore duslk bulunsa da halen gelismis Ulkelerin
seroprevalansina gore ylksek seyretmektedir. Bunu Onlemek
icin Ulkenin sosyo-ekonomik sartlarinin dtizeltimesi ve toplumun
bilinglendirimesi gerekmektedir. Saglik Bakanligi Ulusal Asi Programi
kapsamindaki hepatit A asisi ile HAV enfeksiyonu sikligi azalacaktir.
Anahtar Kelimeler: Hepatit A virlisU, asilama, seroprevalans
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Introduction

Hepatitis A virus (HAV) appears at earlier ages in developing
countries depending on socio-economic and hygienic conditions.
When hepatitis A infection occurs in early childhood, it progresses
in an asymptomatic manner. The symptoms and complications
increase with age (1,2). The age in which individuals face HAV and
the frequency of HAV infection are directly related with the socio-
economic conditions of the country and the region (3,4,5). Low
socioeconomic level, living in crowded areas, being in rural areas
and low educational status of parents increase the HAV prevalence
(6,7).

HAV, which is highly infectious, is a member of the picornaviridae
family. Infection is spread via the fecal-oral route as well as through
ingestion of contaminated food and water (3). In diagnosing the
acute disease, anti-HAV IgM positivity in serum is adequate. Anti-
HAV IgM indicates an ongoing or a past infection. Anti-HAV IgG
starts to be positive a few weeks after the infection persists for
years after infection and confer life-long immunity (8).

Hepatitis A can be prevented through, passive hepatitis A
immunization. The vaccine is administered twice in the 0, 6t or
12th months of life (9). HAV vaccination was added to the routine
schedules by the Ministry of Health of Turkey in 2012.

Materials and Methods

The study group consisted of 400 children aged 2-16 years
who were admitted to the pediatric outpatient clinic in Health
Sciences University, Haydarpasa Training and Research Hospital.
The study started after obtaining consent from parents of the
children. Special care was given to select children who did not
have any chronic diseases. The study was approved by the Local
Ethics Committee of Health Sciences University, Haydarpasa
Numune Training and Research Hospital (approval no: HNEAH-
KAEK 2016/67), and was conducted between July 2016 and
September 2016.

Data on name, family name, age, gender and telephone
number was recorded, and the parents were asked whether or
not their children had been vaccinated against hepatitis A.

Blood samples of the children were centrifuged at the medical
microbiology laboratory. The hepatitis A serologic markers (anti-
HAV Ig M, anti-HAV IgG) were determined using enzyme-linked
immunosorbent assay and the measurements were made in miU/
mL (Architect Systems and Abbott Diagnostics Division, the USA).
The results were evaluated in the light of the recommendations of
the manufacturer company.

Statistical Analysis

To evaluate the findings obtained in the study, the NCSS 2007
(Kaysville, Utah, USA) program was used for statistical analyses.
Definitive statistical methods were used to evaluate the study
data (average values, standard deviation, median, frequency, rates,
minimum, maximum values, etc.). Pearson’s chi-square test,
Fisher's exact test and Yates's correction for continuity were used
in comparing the qualitative data. The results were evaluated at
a 95% confidence interval and a p value of less than 0.05 was
considered statistically significant.

Results

Our study was conducted on 400 cases [55.8% of whom
were males (n=223), and 44.3% (n=177) were females]. The age
of the patients varied between 2 and 16, and the mean age was
10.08+4.18 years. In this study 19.5% (n=78) of the children were
aged between 2 and 5 years, which is the preschool period, and
80.5% (n=322) of them were aged between 6 and 16 years, which
is schooling period (Table 1).

Overall, 98.3% (n=393) of children were anti-HAV IgM-negative
and 1.8% (n=7) were positive. 72.8% (n=291) were anti-HAV
lgG-negative and 27.3% (n=109) were positive. 89% (n=356) of
children were unvaccinated and 11% had been vaccinated against
hepatitis A (Table 2).

41% (n=32) of the preschool children were negative for anti-
HAV IgG and 59% (n=46) were positive. 80.4% of the children who
were at schooling period (n=259) were negative and 19.6% (n=63)
were positive (Table 3).

43.6% of the preschool children (n=34) were unvaccinated
while 56.4% (n=44) had been vaccinated. All the school age
children (n=322) were unvaccinated (Table 4).

All preschool children who were vaccinated (n=44) and 5.9% of
children who were unvaccinated (n=2) were anti-HAV IgG-positive

Table 1. The distribution of the definitive characteristics

Gender; n (%) Female 177 (44.3)
Male 223 (55.8)

Age (years) min-max (median) 2-16 (11)
Ave = SD 10.08+4.18

Age groups; n (%) Pre-school (age 2-5) 78 (19.5)

School period (age 6-16) | 322 (80.5)

Type of the patient; n Outpatient 395 (98.8)

(%) Hospitalized 5 (1.3)

SD: Standard deviation, min: Minimum, max: Maximum

Table 2. The distribution of the anti-Hepatitis A virus IgM, anti-Hepatitis
A virus IgG and vaccination results

Anti-HAV IgM; n (%) Negative | 393 (98.3)
Positive 7 (1.8)

Anti-HAV IgG; n (%) Negative | 291 (72.8)
Positive 109 (27.3)

Vaccination; n (%) Negative | 356 (89)
Positive 44 (11)

HAV: Hepatitis A virus, IgM: Immunoglobulin M, 1gG: Immunoglobulin G

Table 3. Evaluation of anti-Hepatitis A virus IgG results according to the
groups

Preschool | School period
(2-5 years) | (6-16 years)
(n=78) (n=322)
n (%) n (%) p
] Negative | 32 (41) 259 (80.4) a0,001**
Anti-HAV IgG
Positive 46 (59) 63 (19.6)

8Pearson chi-square test, **p<0.01, HAV: Hepatitis A virus, IgG: Immunoglobulin G
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and 94.1% (n=32) were negative. The school age children (n=322)
had not been vaccinated; 19.6% (n=63) of them were anti-HAV
lgG-positive and 80.4% (n=259) were negative.

Discussion

The age to face HAV infection and the prevalence of hepatitis
A vary among different parts of the World due to different
socio-economic conditions (10,11). The seroprevalence studies
conducted at various parts of our country have shown that there
were differences between regions based on the socio-economic
conditions, and there were differences even between some areas
within the same region or between the urban and rural areas.

Erdogan et al. (6) conducted a study with 0-19 age group
children in the city of Edirne and determined that the anti-HAV
positivity in 2-5 age group, 6-10 age group 11-14 age group and
15-19 age group was 4.4%, 25%, 37.3%, and 43.2%, respectively.
Yapicioglu et al. (12) conducted a study on children aged 2-6 years
in Adana, and determined a HAV IgG positivity of 28.8%. In their
study performed on 1-6 age group children in the Konya region,
Atabek et al. (13) found that the anti-HAV IgG positivity rate in the
urban and rural areas was 25.7% 67.8%, respectively. Karaman et
al. (14) reported an anti-HAV IgG positivity rate of 54.9% among
1-15 age group children in the Van region.

As a result of socio-economic development, access to clean
water sources, application of hygiene principles and with the help
of the hepatitis A vaccination practices, which started as of late
2012, the number of the cases decreased from 3624 in 2012 to
707 in 2015; and the prevalence decreased from 4.8 per in 100.000
2012 to 0.9 per 100.000 in 2015 (15).

In this study, which was conducted with 400 children aged
2-16 years, who were admitted to our hospital, the anti-HAV
IgG seropositivity was determined as 27.3%. While 41% of the
preschool children were negative for anti-HAV IgG, 59% were
positive. It was found that 80.4% of school age children were
anti-HAV IgG-negative and 19.6% were positive. We associate
these results with hepatitis A vaccination included in the routine
schedules by the Ministry of Health of Turkey in 2012 and
administered in preschool children aged 18 and 24 months given
in 2 doses.

The hepatitis A vaccination rate was determined as 11% in
our study. We believe that the low rate of vaccination found in this
study was associated with the fact that hepatitis A vaccination
that was included in the routine schedules in 2012 and 19.5% of
the 400 children included in our study were aged 2-5 years; the
vaccination status was declared by the mothers, who might have
forgotten, and with the vaccination status cards which might be
ignored to be filled out in some situations (Table 4).

Table 4. Evaluation of vaccination results according to the groups

Preschool | School period
(age 2-5) | (age 6-16)
(n=78) (n=322)
n (%) n (%) p
. Negative 34 (43.6) | 322 (100) a0.001**
Vaccination
Positive 44 (56.4) | 0 (0)

@Pearson chi-square test, **p<0.01

Immunity against HAV being acquired with vaccination or
by having the infection itself, which are not serologic markers
in distinction, and considering only anti-HAV IgG positivity in
determining hepatitis A immunity are among the limitations of our
study.

Especially, when the seropositivity rate found in our study
is compared with that in the eastern and southeastern regions
of Turkey, this rate is clearly low (7,14). We consider that this
may stem from the fact that the socio-economic conditions,
infrastructure, conscious levels of families and the application of
hygiene conditions being better in Istanbul when compared with
that in the eastern and southeastern regions.

According to the results of the present study, the seropositivity
rate in Istanbul was found to be lower than reported in the
previous years (16). We may associate this situation with the fact
that the socio-economic level in the whole country is increasing,
hygiene conditions are improving, bottled water is used, and the
educational level within families is increasing.

Conclusion

In the present study, although the hepatitis A prevalence
was found to be lower when compared with the eastern and
southeastern regions of Turkey, it is still higher than that in
developed countries. For prevention of hepatitis A, the socio-
economic conditions of the country must be improved, better
sanitary conditions must be provided, and the awareness of the
infection must be raised. For the purpose of acquiring immunity
against the disease without being infected with it, hepatitis
A vaccination, which is included in the National Vaccination
Program of the Ministry of Health, must be applied in an efficient
manner.
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ABSTRACT

Objective: Vitamin D deficiency is common in patients with
chronic liver disease. Several studies demonstrated that its levels
are inversely related to the disease severity and documented
improvement of the disease following supplementation especially
regarding to hepatitis C virus (HCV) infection. To study level of
vitamin D in Egyptian patients with chronic HCV infection and to
investigate its correlation with activity and fibrosis scores of their
liver biopsies, as well as the relationship of vitamin D levels with
patients’ response to antiviral therapy.

Materials and Methods: The study included 60 Egyptian patients with
chronic HCV infection who were scheduled for antiviral medications
(pegylated-interferon and ribavirin) for 48 weeks and 50 healthy
age- and sex-matched individuals non-reactive for HCV antibodies
as a control group. Serum 25-hydroxyvitamin D was measured in
all patients and controls and compared with patients’ liver biopsy
results and their virological response (after 48 weeks treatment)
assessed by polymerase chain reaction for HCV.

Results: Serum vitamin D levels were inversely correlated with
activity and fibrosis scores in liver biopsy. On the other hand,
63.3% of cases had good response to interferon treatment and
36.7% of them had no response without significant difference in
serum vitamin D levels between responders and non-responders
(39.2+£23.6 and 37.1+13.2 ng/mL, respectively).

Conclusion: Vitamin D levels could affect liver necro-inflammmatory
process in Egyptian patients with chronic hepatitis C infection, but
did not show significant effect on response to antiviral therapy.
Keywords: Chronic hepatitis C, virological response, vitamin D
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Amag: Kronik karaciger hastaligi olanlarda D vitamini eksikligi ytksek
prevalans gostermektedir. D vitamini diizeyleri hastaligin siddeti ile
ters iliski gostermektedir. Girisimsel calismalar suplemantasyon
sonrasl kronik karaciger hastaliginda iyilesme raporlamaktadir.
Benzer sekilde hepatit C viriis (HCV) enfeksiyonuna iliskin saglik
durumunda dizelme bildirilmistir. Kronik HCV enfeksiyonu olan
Misirli hastalardaki vitamin D dizeyini belilemek ve vitamin duizeyi
ile karaciger biyopsisi aktivite ve fibrozis skorlari arasindaki iliskiyi
arastirmak, ayrica antiviral tedaviye hastanin cevabi ile iliskisini
incelemektir.

Gereg ve Yontemler: Bu calisma kronik HCV enfeksiyonu olan 60 Misirli
hastada gerceklestiriimistir. Bu hastalar 48 hafta antiviral tedavi
(pegile-interferon ve ribavirin) almistir. Yas ve cinsiyet uyumlu, HCV
antikorlari agisindan reaktif olmayan 50 saglikli kisi de kontrol grubunu
olusturmustur. Serum 25 hidroksivitamin D hem hastalar, hem de
kontrol grubunda olcllmustlr. Sonugclar hastalarin karaciger biyopsi
sonuglart ve HCV polimeraz zincir reaksiyonu ile degerlendirilen
virolojik cevaplari (48 haftalik tedavi sonrasi) ile karsilastiriimistir.
Bulgular: Serum D vitamini dizeyleri karaciger biyopsisi aktivite
ve fibrozis skorlari ile ters iliskili bulunmustur. Olgularin %63,3'U
interferon tedavisine iyi yanit vermistir. Tedaviye cevap ile vitamin
D dizeyi iliskisi ise korele bulunmamistir (Tedaviye cevap veren
ve vermeyen olgulardaki D vitamin dizeyi ortalamalari siraslyla
39,2+23,6 ng/mL, 37,1+13,2 ng/mL).

Sonug: Kronik hepatit C enfeksiyonlu Misirli hastalarda D vitamini
duzeyleri karacigerin nekro-enflamatuvar streclerini etkilemistir,
ancak antiviral tedaviye cevap Uzerinde anlamli etkisi olmamistir.
Anahtar Kelimeler: Kronik hepatit C, virolojik cevap, D vitamini
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Introduction

Vitamin D plays a central role in calcium and phosphate
homeostasis and is essential for the proper development and
maintenance of bone. It is also known to be involved in cell
proliferation, differentiation, and immunomodulation (1). Vitamin
D (D3 and D2) is hydroxylated in the liver to 25-hydroxyvitamin D
[25(0OH)D] and secreted in the circulation, again, mostly bound to
vitamin D binding protein (DBP). DBP is synthesized in the liver. It
represents a biomarker for severe liver disease (2).

An association between serum vitamin D level and chronic
liver disease (CLD) has also been described (3,4). In their review,
Stokes et al. (2) stated that the prevalence of vitamin D levels <20
ng/mL in CLD has been reported to range from 64 to 92% and
was commonly inversely related to disease progression. Some
studies showed no difference in vitamin D levels between patients
with cirrhosis and patients without cirrhosis (5). Bitetto et al. (6)
showed that a lower level of vitamin D is associated with a higher
inflammatory grade and more advanced stage of fibrosis.

The aim of treatment is to cure hepatitis C virus (HCV) infection,
to prevent the complications of chronic hepatitis C including
liver cirrhosis, hepatocellular carcinoma, severe extra-hepatic
complications and death. The goal of treatment is a sustained
viral response (SVR), defined by undetectable HCV RNA in blood
12 weeks or 24 weeks (SVR24) after the end of treatment. The
HCV genotype and genotype 1 subtype (1a or 1b) and baseline
virological parameters that will be useful for tailoring therapy must
be evaluated before starting treatment (7). In some studies, lower
rates of SVR in HCV patients undergoing interferon-based therapy
were detected to be associated with vitamin D deficiency (8,9).
Other studies concluded that vitamin D replacement could improve
the response to antiviral therapy in patients with chronic hepatitis C
and increase the percentage of SVR (10,11).

Corey et al. (12) studied the effect of vitamin D levels on the
progression of CLD through four years follow-up. They found no
effect of vitamin D deficiency on disease progression. A recent
Brazilian retrospective study documented that there was no
relationship between vitamin D status, stage of liver fibrosis, and
treatment response to interferon and ribavirin in patients with
chronic hepatitis C (13). Accordingly, the relationship of serum
vitamin D levels with both grade of liver inflammation and stage of
fibrosis and virological response in patients with chronic hepatitis
C remains controversial, and further research on Egyptian patients
is required.

Materials and Methods

All the study steps were explained to all the participants, and
informed consent was obtained from all of them. The study was
conducted after approval of the Ethics Committee of Faculty of
Medicine Fayoum University. Our study was conducted on 110
Egyptian participants: 60 patients with chronic HCV infection
who were scheduled for antiviral therapy (pegylated-interferon
combined with ribavirin according to the official protocol of the
Egyptian Ministry of Health irrespective of HCV genotype) for 48
weeks at the Hepatology Unit at Fayoum General Hospital, and
50 healthy age- and sex-matched individuals, non-reactive for HCV
antibodies as controls.

Patients with malnutrition, malabsorption or renal failure and
those on drugs affecting vitamin D levels, such as calcium or
vitamin D supplementation, were excluded.

The results of polymerase chain reaction (PCR) for detecting
HCV RNA before treatment and 24 weeks after completion of
treatment to assess SVR (SVR24 means undetectable HCV-RNA
at 24 weeks after the end of treatment) recorded from their
files. Plasma HCV-RNA levels were measured using the COBAS
TagMan HCV assay, version 1.0 (Roche Molecular Systems), with
a lower limit of quantification of 35-45 IU/mL and a lower limit of
detection of 10 IU/mL. Therefore, the total duration of the study
was about 1.5 years.

Pretreatment serum 25(0OH)D levels were assessed in
patients and controls. The DRG 25(0OH)D Total enzyme-linked
immunosorbent assay (ELISA) Kit is a solid phase ELISA based
on the competitive principle for measurement of total 25(OH)D
(vitamin D2 and vitamin D3). Accordingly, 25(OH)D levels were
classified into three states: deficient - <10 ng/mL, insufficient -11-
30 ng/mL, and optimal - >30 ng/mL.

The results of liver biopsy performed for histopathological
analysis of fibrosis stage and degree of necroinflammatory
activity and exclusion of other causes of CLD were recorded
from their files. Biopsy specimen were evaluated for the grade
of inflammation and stage of fibrosis using the Metavir system.
Inflammatory activity was graded from AO to A3 and the stage
of liver fibrosis and architectural disturbances ranged from FO to
F4 (14).

SPSS software version 18 was used for statistical analysis.
Simple descriptive qualitative data were expressed in the form
of numbers and percentages. In quantitative analysis of data; we
used standard deviation for dispersion, t-test to compare two
independent groups and One-Way ANOVA test in comparing
more than two independent groups. Comparison of two of more
qualitative groups was assessed by chi-square test. A p level of
<0.05 was considered statistically significant.

Results

This study included 60 patients with chronic HCV infection
(32 males and 28 females) with an age mean of 46+8 years. Fifty
healthy individual with age mean of 43+10.3 years, non-reactive for
HCV antibodies, constituted the control group (18 males and 32
females). Nine patients in the patients group had diabetes mellitus.
Table 1 illustrates the characteristics of the studied patients before
antiviral treatment. The mean alanine aminotransferase (ALT)
level was 62.2+33.1 |U/L, aspartate aminotransferase (AST) level
- 54.6+27.2 IU/L, PCR level - 576.039+1.025.556 IU/mL and the
mean serum vitamin D level was 36.4+16.9 ng/mL. According to
the results of the liver biopsy performed in 60 patients, 35 (58.4%)
subjects had inflammatory activity grade A1, 23 (38.3%) - grade
A2 and two (3.3%) had grade A0, while 23 (38.4%) had fibrosis
stage F2, 20 (33.3%) - F1, and 17 (28.3%) patients had F3. Thirty-
eight subjects (63.3%) had good SVR to interferon treatment and
22 (36.7%) had no response. There was no significant difference
in vitamin D levels between patients and controls (36.4+16.9 and
34.9+16 ng/mL, respectively; p=0.3).

There was no significant correlation of serum vitamin D level
with age, ALT, AST, and PCR (p>0.05) (Table 2).
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Table 3 shows a comparison of serum levels of vitamin D
according to liver biopsy activity and fibrosis scores. It showed a
significant inverse correlation (p=0.05). The lowest mean vitamin
D level (33.4 ng/mL) was detected in grade A2 activity and (31 ng/
mL) and stage F3 fibrosis, followed by (40 ng/mL) grade A1 activity
and (36 ng/mL) stage F2 fibrosis. The highest mean vitamin D level
was detected in grade AO activity (68 ng/mL) and stage F1 fibrosis
(47 ng/mL).

The mean vitamin D level in responder and non-responder
groups was 39.2+23.6 and 37.1+13.2, respectively and the
difference was not statistically significant (p=0.7) (Table 4).

Table 3. Comparisons of serum level of vitamin D in chronic hepatitis C
patients subgroups according to liver biopsy

Table 1. Characteristics of the studied patients (number=60) at baseline

Variables (n=60) Level of vitamin D | p value | Sig.
Mean = SD

Liver biopsy activity
A0 (n=2) 68+36.8
A1 (n=35) 40.1£17.4 0.05 S
A2 (n=23) 33.4+£21.7

Liver biopsy fibrosis
F1 (n=20) 47.1+23.1
F2 (n=23) 36+10.1 0.05 S
F3 (n=17) 31.6+24.5

Variable Result
Age (years) 46+8
Gender
Male 32 (53%)
Female 28 (47%)
Diabetes mellitus 9 (15%)
AST (IU/L) mean 54.6+27.2
ALT (IU/L) mean 62.2+33.1

HCV RNA (IlU/mL) mean
Liver biopsy activity

576.039+1.025.556

A0 2 (3.3%)

A1 35 (58.4%)

A2 23 (38.3%)
Liver biopsy fibrosis

F1 20 (33.3%)

F2 23 (38.4%)

F3 17 (28.3%)

36.4+£16.9
(control 34.9+16)

42.7+22.2, 32+13
(pv=0.002)

Serum vitamin D level (hg/mL) mean

Males versus females

Virological response frequency

38 (63.3%)
22 (36.7%)

AO/A1/A2: Grades of activity, FO/F1/F2: Stages of fibrosis, pv: Probability
value, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase,
HCV: Hepatitis C virus

Responders

Non-responders

Table 2. Correlation between serum level of vitamin D and different
study variables among cases of chronic hepatitis C virus infection

Variables Vitamin D level (ng/mL)
R p value Sig.
Age (years) 0.078 0.6 NS
ALT 0.043 0.7 NS
AST 0.07 0.6 NS
HCV-PCR -0.12 0.4 NS

Sig.: Significance, R: Linear correlation coefficient, NS: Non significant,
ALT: Alanine aminotransferase, AST. Aspartate aminotransferase, HCV:
Hepatitis C virus, PCR: Polymerase chain reaction

AO/A1/A2: Activity grades, FO/F1/F2: Fibrosis stages, Sig./S: Significant, SD:
Standard deviation

Table 4. Comparisons of serum level of vitamin D in chronic hepatitis C
patients subgroups according to response to interferon

Level of vitamin D | p value | Sig.
Response to interferon (n=60) (ng/mL)
Mean = SD
Non-responders (n=22) 37.1+13.2
0.7 NS
Responders (n=38) 39.2+3.6

Sig.: Significant, NS: Non significant

Discussion

In the present study, the mean serum vitamin D level was
36.4+16.9 ng/mL in patients and 34.9+16 ng/mL in controls
with no statistically significant difference. Miroliaee et al. (15)
demonstrated that cirrhotic patients had lower vitamin D levels
than non-cirrhotic patients. Lower vitamin D levels were detected
in patients with Child-Pugh class B and C compared to those with
class A (p<0.001) while the difference in levels of serum vitamin
D between healthy controls and non-cirrhotic patients was not
significant (95.28+29.41 and 81.37+30.44 nmol/L, respectively).
Chen et al. (16) compared vitamin D levels between cirrhotic
patients (various etiologies) and controls and found no significant
difference in 25(0OH)D levels between patients and controls, while
there was a significant difference in 25(0H)D between patients
with Child-Pugh class B and C and controls.

Conversely, Lange et al. (9) reported significantly lower levels
of serum vitamin D in patients with chronic HCV infection than in
those negative for HCV (p<0.00001). Petta et al. (8) showed that
the prevalence of 25(0H)D <30 ng/mL among HCV genotype 1
[talian patients was 73% of while it was 6% in controls (p<0.001).
A Spanish study (5) concluded that the prevalence of 25(0H)D
<20 ng/mL was detected in 64% of CLD patients with cirrhosis
when compared with controls. Therefore, in the current study,
the non-significant difference in serum vitamin D levels between
patients and healthy control can be explained by the absence of
decompensated cirrhosis in our selected cases.

Regarding virological response to HCV antiviral therapy in
the current study, 38 (63%) of cases had SVR24 to interferon
combined with ribavirin therapy and 22 (36.7%) had no response.
These results are in agreement with other studies (17,18,19) on
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the treatment of patients with chronic HCV genotype 4 (pegylated-
interferon and ribavirin) for 48 weeks. Correlation of serum levels
of vitamin D grades of activity and stages of fibrosis in patients’
subgroups according to liver biopsy showed significant difference.
The lowest mean level of vitamin D, 33.4 ng/mL was among
patients with grade A2 activity and 31 ng/mL in those with
stage F3 fibrosis, followed by 40 ng/mL in subjects with grade
AT activity and 36 ng/mL among patients with stage F2 fibrosis,
while the highest mean level of vitamin D, 68 ng/mL was among
patients with grade AQ activity and 47 ng/mL among those with
stage F1 fibrosis. Comparison of vitamin D categories (sufficient
and insufficient) showed highly significant difference with higher
percentage of patients with insufficient vitamin D level: 14 (66%)
patients with grade A2 activity and 13 (61.9%) patients with stage
F3 fibrosis followed by 7 (33.3%) patients with grade A1 activity
and 6 (28%) patients with stage F2 fibrosis.

Similar results were showed by Bitetto et al. (6) who concluded
that the grade of inflammation and stage of fibrosis were inversely
correlated with serum vitamin D levels. Additionally, 25(OH)D serum
concentrations were inversely correlated with stage of fibrosis in
patients with genotype 1 chronic hepatitis C in another study done
by Petta et al. (8). Other studies demonstrated the lower serum
vitamin D levels, the higher the degree of inflammation and/or
stage of fibrosis in chronic HCV patients (15,20,21,22). Arteh et al.
(23) reported that vitamin D <32 ng/mL was detected in 92% of
118 patients with CLD. Another study (24) reported that 91% of
patients with non-cholestatic CLD had inadequate 25(0OH)D levels
(<32 ng/mL), 68% of them had vitamin D-deficiency (<20 ng/mL).

These findings may be explained by the role of vitamin D in
immune system. Deluca and Cantorna (25) demonstrated that
vitamin D was important in immune system, either innate or T
cell-mediated immunity. Vitamin D affects the adaptive immune
response through regulation of T and B lymphocytes, cytokines
release and production of immunoglobulin (26). El Husseiny et al.
(27) assessed the relationship between vitamin D and markers
of inflammation in Egyptian HCV-infected patients and found a
negative correlation between vitamin D and interleukin (IL)-17, 1L23
and macrophage chemoattractant protein 1.

In the present study, comparisons of serum level of vitamin D
in chronic hepatitis C patients’ subgroups according to response
to interferon showed no significant difference between treatment
responders and non-responders.

A recent Brazilian study (13) included 201 chronic HCV patients.
47% of patients had SVR. 69% of patients had low 25(0H)D levels
(<30 ng/dL). The deficiency was not associated with stage of
fibrosis or grade of inflammation. 49% of patients with vitamin D
deficiency had SVR, while 40% of patients with adequate vitamin
D had SVR with no statistically significance. Kitson et al. (22)
reported that chronic HCV patients with high activity grade had
lower vitamin D levels (21% vs. 11%; p=0.03). In their study the
mean 25(0OH)D level had no correlation with the score of fibrosis
or activity. A meta-analysis in 2014 (28) included 11 related studies
comprising 2605 patients. The analysis reported that there was no
significant association between the pretreatment mean 25(0H)D
level and SVR in different viral genotypes.

Conversely, other studies concluded significant correlation
between serum vitamin D levels and virological response to

HCV antiviral therapy (10,29,30). An ltalian study retrospectively
evaluated 206 HCV patients treated with pegylated-interferon
and ribavirin. The authors reported that a baseline level of
vitamin D >20 ng/mL strongly predicted the achievement of
SVR (29). Another study (30) investigated 117 consecutive
patients with chronic HCV patients genotype 1 evaluated by
biopsy. Serum vitamin D levels and IL28B polymorphisms were
evaluated. The patients received antiviral therapy with interferon
and ribavirin. The authors reported that serum 25(0OH)D levels
and IL28B status were associated with higher percentages of
both rapid and SVR. The results are still conflicting, may be due
to different ethnicity and different disease course between
populations.

Study Limitations

Limitations of the current study include absence of virus
genotype assessment and lack of seasonal consideration of vitamin
D measurement. Vitamin D supplementation for insufficient group
could have an impact on the results.

Conclusion

In conclusion, the present study showed that vitamin D levels
can affect chronic HCV progression in Egyptian patients but
did not prove its association with patients’ response to antiviral
therapy.
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Emel UZUNOGLU?, Ahmet Melih SAHINZ2, Esin AVCI3, Hakan KUTLUZ2, Gékce GUNTEPE!

1Giresun University Faculty of Medicine, Department of Medical Microbiology, Giresun, Turkey
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ABSTRACT

Objective: Monitoring hepatitis B virus (HBV) treatment responses
and virus replication is performed with molecular tests. However,
these tests are either expensive or invasive. A new and more
practical marker is needed. \We aimed to evaluate the correlation
between serum hepatitis B surface antigen (HBsAg) and alanine
aminotransferase (ALT) levels and HBV DNA level in hepatitis B e
antigen (HBeAg) +/- patients and detect whether HBsAg can be
used as a surrogate replication marker instead of HBV DNA.
Material and Methods: A retrospective study was conducted in 59
chronic hepatitis B patients. Serum ALT, HBsAg and HBeAg levels
and HBV DNA levels were recorded. The results were analysed with
the Mann-Whitney U test and Spearman correlation coefficient. A
p value of <0.05 was considered statistically significant. Sequential
results were compared using Blant-Alpman plot.

Results: The patients were grouped as HBeAg-positive (37.2%) and
HBeAg-negative (62.8%). Serum ALT levels were elevated in 82% of
HBeAg-positive and 70.2% of HBeAg-negative subjects. There was a
statistically significant difference in HBsAg levels between the groups
(p<0.05). However, there was no statistically significant difference in
ALT and HBV DNA levels (p>0.05). A statistically significant negative
correlation was detected between HBsAg and HBV DNA levels in
HBeAg-positive patients. No correlation was found between HBsAg
and HBV DNA levels in HBeAg-negative subjects (p<0.05). In both
HBeAg-positive and -negative individuals, there was a positive
correlation between serum ALT and HBV DNA levels (p<0.05). Blant-
Alpman graph did not show an appropriate profile.

Conclusion: \We found a negative correlation between HBsAg and HBV
DNA levels in HBeAg-positive patients. However, this correlation is
not practical in monitoring treatment response and replication.
Keywords: Hepatitis B surface antigen, hepatitis B virus DNA,
hepatitis B e antigen

0z

Amag: Hepatit B virlsine (HBV) olan tedavi cevabi ve virls
replikasyonun monitorizasyonu molekuler yontemlerle yapilmaktadir.
Ancak bu yontemler ya pahali ya da invazivdir. Bu konu da daha
uygulanabilir bir belirtece ihtiyac vardir. Bu calismada hepatit B e
antijen (HBeAg) +/- hastalarda hepatit B ytizey antijeni (HBsAg), alanin
aminotransferaz (ALT) ve HBV DNA dlizeyleri arasindaki korelasyonu
ve HBsAg'nin HBV DNA yerini alabilecek bir replikasyon gostergesi
olarak kullanilip kullanilamayacagini arastirmayi hedefledik.

Gere¢ ve Yontemler: Calismamiz 59 kronik hepatit B hastasi
ile retrospektif olarak yUrtGimdstlr.  Hastalarin @ serum  ALT,
HBsAg, HBeAg ve HBV DNA dizeyleri kayit edilmistir Sonuclar
Mann-Whitney U ve Spearman korelasyon testleri araciligiyla
degerlendirilmistir. P<0,05 anlamli kabul edilmistir. Ardisik sonuclar
Blant-Alpman grafigi ile karsilastinimistir

Bulgular: Hastalar HBeAg pozitif (%37,2) and HBeAg negatif (%62,8)
olarak gruplandirildi. Serum ALT dizeyleri HBeAg pozitif hastalarda
%82, HBeAg negatif hastalarda %70,2 oraninda ylksekti. Gruplar
arasinda, HBsAg diizeyleri arasinda istatistiksel olarak anlamli fark
varken (p<0,05), ALT ve HBV DNA dUizeyleri arasinda yoktu (p>0,05).
HBeAg pozitif grupta HBsAg ve HBV DNA dizeyleri arasinda,
anlamli negatif korelasyon saptanirken (p<0,05), HBeAg negatif
olanlarda, HBsAg ve HBV DNA dUzeyleri arasinda korelasyon yoktu.
Hem HBeAg pozitif hem de negatif grupta, serum ALT ve HBV DNA
dlzeyleri arasinda pozitif bir korelasyon vardi (p<0,05). Blant-Alpman
grafigi anlamli bir profil géstermedi.

Sonug: HBeAg pozitif hastalarda HBsAg ve HBV DNA diizeyleri
arasinda negatif bir korelasyon saptadik. Ancak bu korelasyon
ne tedavinin monitorizasyonunda ne de replikasyonun takibinde
kullanima uygun degildir.

Anantar Kelimeler: Hepatit B ylzey antijeni, hepatit B virlisii DNA,
hepatit B e antijen
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Introduction

Chronic hepatitis B (CHB) is a global health problem affecting
350 million patients and leading to 1 million deaths each year (1).
Virological, serological, biochemical and histhopathological markers
are used for monitoring treatment response (2). Quantification of
intrahepatic hepatitis B virus (HBV) covalently closed circular DNA
(ccc DNA) is recommended in evaluating efficacy of anti HBV
therapy, however, it requires liver biopsy. Active virus replication can
also be detected by quantifying total HBV DNA, however, these
molecular-based assays are expensive and they are not available in
many centers, especially in developing countries (3,4). Therefore,
a surrogate marker which is cheap and more practical is required.

HBV has partially double-stranded and circular genome which
encodes four major proteins, including S, P C and X. The S [hepatitis
B surface antigen (HBsAg)l protein that we detect by serologic
tests and diagnose hepatitis B infection is the main protein of the
viral envelope. Hepadnaviridae family members produce a large
amount of viral envelope protein (HBsAg). The S protein is found
both in intact viral particles and subviral particles which also contain
M and L protein but not HBV DNA (5).These proteins are non-
infectious but they are immunogenic (3). Both HBsAg and hepatitis
B e antigen (HBeAg) represent viral replication and activation
is suspected when an increase is detected in these markers.
Although, there have been several studies declaring that there was
a positive correlation between viral load and HBsAg, HBeAg and
alanine aminotransferase (ALT) levels and these markers could be
used in monitoring the treatment; this correlation may break down
during HBV infection and antiviral therapy (6,7,8).

This study aimed to evaluate the correlation between serum
HBsAg and ALT levels and serum HBV DNA level in HBeAg
+/- patients and investigate if HBsAg can be used as a surrogate
replication marker instead of HBV DNA in CHB patients.

Materials and Methods

A retrospective study was conducted in 59 CHB patients
who were followed up in our clinical microbiology and infectious
diseases clinic and treated with nucleoside analogs between
May 2012 and January 2017. The study was approved by Giresun
University Prof. Dr. llhan Ozdemir Training and Research Hospital,
Local Ethics Committee (approval no: 08/6, date: 15.11.2017). The
patients had been HBsAg-positive for more than 6 months. Of the
patients, 28 (47.5%) were male and 31 (52.50%) were female. The
mean age was 42+11 years.

There was no patient co-infected with hepatitis A, hepatitis C,
hepatitis E and hepatitis D viruses or human immunodeficiency
virus. Patients with immune disorders, metabolic liver disease,
hepatocellular carcinoma or end-stage liver disease were excluded.

HBsAg, HBeAg, ALT and HBV DNA levels were recorded.
Serum ALT levels were analysed with Cobas ¢ 702 biochemical
autoanalyser (Roche Diagnostics, Mannheim, Germany). Serum
HBsAg and HBeAg were detected by electro-chemiluminescence
assay with Cobas e 601 (Roche Diagnostics, Mannheim, Germany)
wherein the semi quantitative test results was expressed in s/co
(sample/cut off). HBV DNA was analysed by quantitative Montania
483 system (Anatolia Gene, Istanbul, Turkey) with Bosphore HBV
Quantification kit. Linear limits were 1x101-1x109 1U/mL.

Statistical Analysis

The patients were divided into two groups as HBeAg-positive
and -negative. Mean and standard deviations of HBsAg, ALT and
HBV DNA levels were calculated. Statistical difference in HBsAg,
ALT and HBV DNA levels between HBeAg-positive and -negative
groups were analysed with the Mann-Whitney U test. Spearman
correlation coefficient was used to correlate serum levels of
HBsAg, ALT and HBV DNA levels. SPSS 16 was used for statistical
analysis. A p value of <0.05 was considered statistically significant.
In order to determine whether HBsAg can be used for monitoring
treatment, the sequential results of the patients were compared
using Blant-Alpman plot.

Results

The levels of HBsAg, ALT and HBV DNA in HBeAg-positive and
-negative groups are shown in Table 1. Of the patients, 22 (37.2%)
were HBeAg-positive and 37 (62.8%) were HBeAg-negative. In
HBeAg-positive and -negative subjects, serum ALT levels were
elevated in 18 (82%) and 26 (70.2%) patients, respectively.

Viral load was higher in HBeAg-positive patients than in HBeAg-
negative individuals. On the other hand, HBsAg was higher in
HBeAg-negative patients. The distribution of HBsAg levels are
shown in Figure 1. Statistical analysis revealed that there was
a statistically significant difference in HBsAg levels (p=0.011)
between these two groups. However, the difference in ALT and
HBV DNA levels was not statistically significant (p>0.05).

There was a statistically significant negative correlation
between HBsAg and HBV DNA levels in HBeAg-positive patients.
On the other hand, no correlation was found between HBsAg
and HBV DNA levels in HBeAg-negative patients. In both HBeAg-
positive and -negative patients, there was a statistically significant
positive correlation between serum ALT and HBV DNA levels
(p<0.05) (Table 2).

Blant-Alpman graph was drawn in order to analyze whether
HBsAg can be used instead of HBV DNA for monitoring response
to treatment but the data did not constitute an appropriate profile
(Data not shown).

antigen positive and negative patients

Table 1. Median (maximum-minimum) of hepatitis B surface antigen, alanine aminotransferase and hepatitis B virus DNA levels for both hepatitis B e

HBeAg positive (n=22)
median (Q1-Q3)

HBeAg negative (n=37) p value
median (Q1-Q3)

HBsAg 2235.5 (611.275-4544.75) 4096 (2187-5681) p<0.05
ALT 43.5 (29.5-59.25) 43 (28-49.5) p>0.05
HBV DNA 192800 (2254-648325000) 16680 (2234-755300) p>0.05

HBeAg: Hepatitis B e antigen, HBsAg: Hepatitis B surface antigen, ALT: Alanine aminotransferase, HBV: Hepatitis B virus
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Figure 1. The distribution of serum hepatitis B surface antigen levels in
hepatitis B e antigen positive and negative groups
HBsAg: Hepatitis B surface antigen

Table 2. Spearman’s correlation coefficients showing the correlation
between hepatitis B surface antigen, alanine aminotransferase and
hepatitis B virus DNA levels in hepatitis B e antigen positive and negative
patients

HBeAg positive HBeAg negative

Spearman RHO Spearman RHO
HBsAg-HBV DNA -0.699* 0.021
ALT-HBV DNA 0.531* 0.511*

*Statistically significance at 5% level
HBsAg: Hepatitis B surface antigen, HBV: Hepatitis B virlis, HBeAg: Hepatitis B e

antigen, ALT: Alanine aminotransferase, RHO: Speraman’s Rank order correlation

Discussion

In our study, the difference and correlation between HBsAg
and ALT levels and HBV DNA level were investigated in HBeAg-
positive and -negative patients. We hypothesized that HBsAg can
be used during monitoring response to treatment in CHB patients.
However, in our study, when an increase was detected in HBV
DNA levels, a decrease was observed in HBsAg levels or vice versa
in HBeAg-positive patients. There was no correlation between
HBsAg and HBV DNA levels in HBeAg-negative patients. On the
other, hand serum ALT levels were increasing with increasing levels
of HBV DNA in both groups.

Several studies investigating the correlation between HBsAg
and ALT levels and HBV DNA level in CHB patients have revealed
conflicting results (5,6,7,9,10). To our knowledge, researchers
detected a correlation between HBsAg and HBV DNA only in
HBeAg-positive patients (3,9,10). In a cross-sectional study from
Iran, the majority of the cases (87%) were HBeAg-negative
and no correlation was detected between HBsAg and HBV
DNA levels (3). Similar results were also demonstrated by Zeng
et al. (8) in a Chinese cohort, by Jaroszewicz et al. (11) in a
European cohort, by Nguyen et al. (12) in an Asian cohort, and

by Ramachandran et al. (13) in an Indian cohort. In our study;,
62.8% of the cases were HBeAg-negative and we also could not
find any correlation between HBsAg and HBV DNA in HBeAg-
negative patients. Our results revealed that using HBsAg instead
of HBV DNA for monitoring does not seem possible in HBeAg-
negative cases.

In HBeAg-positive cases, HBV DNA, which demonstrates
viral load, was higher when compared to HBeAg-negative
cases but, in contrast, HBsAg was lower. Therefore, there was
a negative correlation between HBsAg and HBV DNA levels in
HBeAg-positive patients. HBsAg and HBeAg are both accepted
as the indicators of viral replication and a positive correlation is
expected in fact. In the literature, there are studies that revealed
positive correlation as well as many studies demonstrating
negative correlation (5,6,8,14). We conclude that a negative
correlation was detected in our study due to several different
scenarios.

In our laboratory, we use the HBsAg Il kit (Roche Diagnostics,
Mannheim, Germany) which produces semi-quantitative results
wherein the results are expressed in s/co and we do not dilute
the samples. However, there is a type of interference which
is also called hook effect especially in immunoassays. This
effect may cause misdetection of HBsAg due to a very high
analyte concentration (15). In order to obtain accurate results,
during quantification experiments performed with HBsAg |l
quantification kits (Roche Diagnostics, Mannheim, Germany),
1/400 times dilution of the samples is suggested by the
manufacturer (16,17). On the other hand, Zhang et al. (14) carried
out a study with a quantitative kit (Abbott Diagnostics, Germany)
and they have diluted the samples to 1:500 or 1:1000 if they
were greater than 250 |U/mL according to the manufacturer’s
instructions. They have subdivided the patients into three groups
as immune tolerant (IT), immune clearance (IC) and acute or
chronic liver failure (ACLF) considering the phase of the disease.
They found a weak correlation between HBsAg and HBV DNA
levels in IT and ACLF groups and a modest correlation in IC
group. They explained this difference with the degree of immune
responses in different stages (14). In a cohort study from China,
the researchers also worked with a quantitative kit of Abbott
Diagnostics and they found the strongest correlation between
HBsAg and HBV in IC group and the poorest correlation in low
replicate and liver cirrhosis groups (8).

HBsAg clearance is a complex phenomenon. In IT phase,
the host immune response is not triggered against HBV infected
hepatocytes. However, when IC phase begins, depending on the
degree of host immune response, the clearance of the virus begins
and the level of HBsAg declines. ACLF patients show a dramatic
immune response compared with IC patients and HBsAg levels are
significantly lower in ACLF patients. However, these hepatocytes
still synthesize 102-105 HBsAg, which is in number much more
than required for formation of complete virus particle and these
non infective, filamentous or sphenoid S antigens are detected
in the serum. Even novel diagnostic techniques cannot differ
the complete virion from these particles and detect total HBsAg
levels (14,8). Tuaillon et al. (18) quantified serum HBsAg levels by
using four different immunoassay methods and investigated the
relationship between HBsAg and HBV DNA levels. They found
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the highest correlation in the early phase of the infection. They
declared that in the latest phase of the infection, the correlation
between these two parameters was weakest and this was not
related with the test used.

Mutation is another important factor that may also affect the
efficiency of diagnostic immunoassays and the correlation between
the quantitative tests. Mutations in HBsAg cause false-negative
results in diagnostic tests (19). Kilah et al. (20) found this mutation
rate as 12% in their study. In addition, HBeAg production is interrupted
secondary to the mutations in pre-core region and it is possible to
detect HBV DNA in these cases because of continuing virus replication
(21). Therefore, novel diagnostic tools are urgently needed for the
antigenicity and immunogenicity analyses of these mutant cases.

ALT levels showed a moderate correlation with HBV DNA
results. As the cases were chronic hepatitis patients, this was
not a surprising finding. Serial values of the patients were also
analysed in order to define whether HBsAg can be used instead
of HBV DNA in monitoring the treatment. However, Bland-Alpman
plot, which is used to evaluate whether one parameter can be
used instead of another, revealed that HBsAg does not seem to
be appropriate for being used in monitoring the treatment instead
of HBV DNA.

Study Limitations

There were several limitations of our study. The semiquantitative
method we used, the escape HBV mutants that we could not
detect, the phase of the disease and/or degree of immune
response of the host can be considered as the factors that might
affect the serum HBsAg levels.

Conclusion

In conclusion, serum HBsAg levels were negatively correlated
with HBV DNA levels in HBsAg-positive patients, however, this
correlation was not strong enough to use HBsAg instead of
HBV DNA in monitoring treatment. Another quantification study
is planned by our group with quantification kits and patients in
different stages of the disease. Furthermore, new test methods
which detect both infectious and non infectious virus particles
containing S proteins might be beneficial.
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Investigation of Mean Platelet Volume, Platelet Distribution
Width and Erythrocyte Distribution Width in Patients with
Hepatitis B Virus Infection

Hepatit B Virlis Enfeksiyonu Bulunan Kisilerde Ortalama Trombosit Hacmi, Trombosit
Dagilim Genisliginin ve Eritrosit Dagiim Genisliginin Arastinlmasi

Kazim KIRATLI', Erdem CEVIK?

TKatip Celebi University, Atatlirk Training and Research Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Izmir, Turkey
2University of Health Sciences, Haydarpasa Sultan Abdtilhamid Training and Research Hospital, Clinic of Emergency Medicine, Istanbul, Turkey

ABSTRACT

Objective: Hepatitis B virus (HBV) infection is an important public
health issue all over the world, and it has a high morbidity and
mortality rates caused by chronic liver disease. Liver biopsy is the
primary procedure for evaluating the fibrosis grade. Recently, non-
invasive methods are used to predict liver histology. Complete
blood count (CBC) is one of the most needed and used laboratory
tests in clinics. CBC parameters have been used in various studies
to estimate the severity of the disease and the risk of mortality. In
the present study, we aimed to determine the relationship of HBV
infection with mean platelet volume (MPV), platelet distribution
width (PDW) and red cell distribution width (RDW).

Materials and Methods: Two hundred fifty-nine hepatitis B surface
antigen (HBsAg)-positive patients, who attended the Infectious
Diseases outpatient Clinic at Van Military Hospital between October
2013 and December 2014, were included in the study group. A total
of 245 food handlers with similar socio-demographic characteristics
with the study group, who applied at the same period, formed the
control group. HBsAg-positive patients were studied in two groups
as chronic active hepatitis and inactive carriers according to their
follow-up. CBC results of the patients and the healthy controls
were screened from the hospital information system and they were
evaluated retrospectively.

Results: The average platelet count in HBsAg-positive patients and
controls was 262.59+62.13x103/mm3 and 245.28+60.78x103/mm3,
respectively and the difference between the groups was statistically
significant (p=0.002). There was also statistically significant
difference in RDW values between the two groups. The average
RDW was 12.14+1.05 in HBV group, while it was 12.49+1.28 in
control group (p=0.001). On the other hand, no significant difference
was observed in PDW and MPV between the groups.

0z

Amag: Hepatit B virls (HBV) enfeksiyonu tim dinyada 6nemli
bir halk sagligi sorunudur ve kronik karaciger hastaligina bagl
yuksek bir morbidite ve mortalite oranina sahiptir. Karaciger
biyopsisi, fibrozisin derecesini belirlemek igcin primer yontemdir.
Son zamanlarda, karaciger histolojisini 6ngérmek icin non-invaziv
yontemler kullanilmaktadir. Tam kan sayimi, kliniklerde en cok ihtiyac
duyulan ve kullanilan laboratuvar testlerinden biridir. Tam kan sayimi
parametreleri, hastaligin ciddiyetini ve mortalite riskini belirlemek igin
cesitli calismalarda kullanilmistir. Bu calismada HBV enfeksiyonu ile
ortalama trombosit hacmi (MPV), trombosit dagilim genisligi (PDW)
ve eritrosit dagilim genisligi (RDVW) parametreleri arasindaki iliskiyi
saptamay! amacladik.

Gere¢ ve Yontemler: Ekim 2013-Aralik 2014 tarihleri arasinda Van
Asker Hastanesi Enfeksiyon Hastaliklari Poliklinigi'ne, hepatit B
ylzey antijeni (HBsAg) pozitifligi nedeni ile basvuran 259 hasta,
arastirmamizda calisma grubunu olusturdu. Ayni tarihlerde
poliklinigine basvuran, calisma grubu ile benzer sosyo-demografik
ozelliklere sahip 245 gida elleyicisi de kontrol grubunu olusturdu.
HBsAg pozitif hastalar, izlemlerine gore kronik hepatit ve inaktif
taslyicilar olmak Uzere iki grupta incelendi. Hastalarin ve saglikli
grubun tam kan sayimi sonugclari, hastane bilgi sisteminden tarandi
ve retrospektif olarak degerlendirildi.

Bulgular. HBsAg pozitif hastalarda  trombosit  ortalamasi
245,28+60,78x103/mm3, kontrol grubunda 262,59+62,13x103/
mm3'tl ve bu gruplar arasindaki fark istatistiksel olarak anlamliydi
(p=0,002). Iki grup arasindaki RDW degerleri de istatistiksel olarak
anlamli bir farklilik gosterdi. HBV grubunda RDW ortalamasi
12,14+1,05, kontrol grubunda ise 12,49+1,28'di (p=0,001). Ote
yandan, PDW ve MPV ile ilgili gruplar arasinda anlamli bir fark
gozlenmedi.
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ABSTRACT

Conclusion: It is thought that simple, inexpensive and routinely used
platelet and erythrocyte parameters in combination with other
inflammatory parameters may help predict liver inflammation.
While platelets and RDW are decreased in people with HBV
infection, MPV and PDW are not changed. We assume that
platelets and RDW should be evaluated together in HBsAg-
positive patients, and further studies with larger samples should
be performed.

Keywords: Hepatitis B, chronic liver disease, mean platelet volume,
erythrocyte distribution width

0z

Sonug: Basit, ucuz ve rutinde siklikla kullanilan trombosit ve
eritrosit parametrelerinin, diger enflamatuvar parametreler ile
birlikte karaciger enflamasyonunu 6ngérmede yardimci olabilecegi
dustntlmektedir. HBV enfeksiyonu olan kisilerde trombosit ve RDW
azalirken, MPV'nin ve PDW'nin degismedigi gozlendi. HBsAg pozitif
hastalarda trombosit ve RDW'nin birlikte degerlendiriimesini, ayrica
bu konu ile ilgili calismalarin daha genis gruplarda devam etmesi
gerektigini distinmekteyiz.

Anahtar Kelimeler: Hepatit B, kronik karaciger hastaligi, ortalama
trombosit hacmi, eritrosit dagilim genisligi

Kirath K, Cevik E. Investigation of Mean Platelet Volume, Platelet Distribution Width and Erythrocyte Distribution Width in Patients with Hepatitis B Virus Infection.

Viral Hepat J. 2017;23:60-63.

Introduction

Hepatitis B virus (HBV) infection is an important public health
issue all over the world, and it has a high morbidity and mortality
rates caused by chronic liver disease (1). Countries with a HBV
carrier rate of less than 2% of are considered low endemic,
those with between 2% and 10%, moderate, and those with
>10% are considered high endemic regions. Although there are
regional differences in Turkey, the seroprevalence of hepatitis B
surface antigen (HBsAg) is between 3.9% and 12.5% and we
are considered to be in the moderate endemic region (2).

Liver biopsy is the primary procedure for evaluating the fibrosis
stage (3). However, the method is expensive and its invasive
nature limits its use in some cases due to complications and
contraindications (4). For this reason, non-invasive parameters are
used to predict liver histology (5,6,7,8).

Inactive HBV carriers constitute the majority of chronic hepatitis
B cases and they have a low risk of hepatocellular carcinoma (HCC)
or cirrhosis (9). Therefore, close follow-up for inactive carriers is
important in terms of development of liver cirrhosis and HCC. The
relatively low risk of HCC limits the usage of invasive methods
such as biopsy. Consequently, the use of non-invasive methods is
important to determine the level of inflammation and chronicity in
inactive HBV carriers (10).

Mean platelet volume (MPV) and platelet distribution width
(PDW) are some parameters in complete blood count (CBC), which
define thrombocyte size and the extent of diversity in thrombocyte
size (4). MPV is also a marker of inflammation and its severity (11).

Red cell distribution width (RDW) is an automatic measurement
of the variability of the red blood cell size. It is used in predicting
the cause of anemia (12). New studies have declared that elevation
of RDW values is associated with high mortality risk in different
patient groups (13).

CBC is one of the most needed and used laboratory tests
in clinics. CBC parameters have been used in various studies to
estimate the severity of the disease and the risk of mortality. In the
present study, we aimed to determine the relationship between
HBV infection and MPV, PDW and RDW parameters.

Materials and Methods

In our study, 259 HBsAg positive patients, who attended
the infectious diseases outpatient clinics at Van Military Hospital
between October 2013 and December 2014, were included in the
study. A total of 245 food handlers with similar socio-demographic
characteristics with the study group, who applied at the same
period formed the control group. Serum HBsAg and anti-HBc IgG
titres were analysed using the enzyme-linked immunosorbent
assay (ELISA) method by Beckman Coulter Access 2 (Beckman
Coulter, FL, USA). CBC (platelet and erythrocyte indices) was
performed by LH780 Beckman Coulter (Beckman Coulter, FL,
USA).

The HBsAg positive patients were studied in two groups as
chronic hepatitis and inactive carriers according to their follow-up.
CBC results of the patients and the healthy controls were screened
from the hospital information system and they were evaluated
retrospectively. There was no additional disease in HBsAg positive
patients (e.g. diabetes mellitus, ischemic heart disease, thyroid
disease, etc.).

We used SPSS version 16.0 to perform statistical procedures.
All continuous variables were expressed as mean + standard
deviation. Student’s t-test was used for comparison of independent
guantitative data showing normal distribution. One-Way analysis of
variance (ANOVA) was used for comparison between independent
subgroups. Categorical data were evaluated by the chi-square test.
Data were evaluated at 95% confidence interval and a p value of
less than 0.05 was considered statistically significant. This research
was approved by the Gllhane Military Medical Faculty’s Ethics
Committee (12.01.2015/50687469-1491-28-14/1648.4-66).

Results

The average platelet count in HBsAg-positive patients
and controls was 245.28+6078x103/mm3 (79-444) and
262.59+62.13x103/mm3, respectively (85-595), and the difference
between the groups was statistically significant (p=0.002). There
was a statistically significant difference also in RDW values
between the two groups. The average RDW in HBV group and
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control group was 12.14+1.05 and 12.49+1.28, respectively
(p=0.001). However, no significant difference was observed in
PDW and MPV between the groups (Table 1).

When we divided HBsAg positive subjects into chronic
infection and inactive carriers groups, there was no significant
difference between the groups, but we found a significant
difference in platelet count between chronic infection group and
the healthy group (p=0.009). In addition, RDW values showed
significant difference between the inactive carrier group and the
healthy group (p=0.003) (Table 2). On the other hand, there was
no significant difference in MPV and PDW values between the
groups.

Discussion

HBV infection is a common disease worldwide, with a
prevalence of over 8% in some regions, especially in Southeast
Asia, Sub-Saharan Africa and Central America. It is estimated
that 2 billion people worldwide are suffering from this infection
and 350 million of them are carriers or chronically infected (14).
HBV infection may appear in a wide range of spectrum between
asymptomatic carriage and fulminant hepatitis requiring liver
transplantation as well. Liver cirrhosis and HCC may develop later
in patients who are followed up for chronic hepatitis in this process
(15).

Platelets have an important role in the pathogenesis of
local and systemic inflammation-related disorders. Thrombotic
and infllmmatory agents released from platelets can trigger
disease-specific complications. Platelets are also closely associated
with hemostasis, inflammation, immune cell activation, tissue
regeneration and other physiological and pathological processes
(16). It has been reported that MPV increased in patients with
essential hypertension, hypothyroidism, obesity, coronary heart
disease, and diabetes and in smokers (1).

RDW is an index showing the distribution of the sizes of
circulating erythrocytes in CBC. RDW is used in the diagnosis of
anemia and its elevation is observed in hemolysis and erythrocyte
production disorders. RDW does not only increase in hematologic
diseases, but also increases in pulmonary embolism, acute renal
failure, pulmonary arterial hypertension, peripheral arterial disease
and stroke. Since RDW has been shown to be correlated with
inflammatory markers such as CRR it is now accepted as a marker
of inflammation (17).

Turhan et al. (1) reported statistically higher MPV values in 260
inactive hepatitis B patients compared to controls in their study.
In another study of 59 patients with chronic hepatitis B, increased
MPV was found to be associated with advanced fibrosis. It has
been suggested that MPV might be useful in assessing fibrosis in
patients with chronic hepatitis B (18).

In a study by Karabulut and Namli (19), significant high values
were found in the PDW parameter in HBsAg positive subjects,
but no significant difference was found in MPV between HBsAg
positive patients and controls. However, Ceylan et al. (4) reported
that low MPV values and high PDW values were associated with
severe liver fibrosis in patients with hepatitis B. Uluca et al. (10)
found no difference in MPV values between inactive HBV carriers
and controls.

In a study by Demircan et al. (20), significantly elevated MPV
levels were detected in patients with HCV infection which was
thought to be due to the effect of the virus leading to platelet
dysfunction. Hakyemez et al. (21) reported no association between
PDW value and severe cirrhosis. However, the association of
advanced liver fibrosis with RDW, PLT and MPV was statistically
significant in chronic hepatitis B cases. They declared that platelet-
derived indices may play a critical role in monitoring liver fibrosis
and cirrhosis progression. Karagoz et al. (13) found significantly high
MPV and RDW values in HBV infected patients, and they declared
that these parameters could be used in determining liver damage.
In our study, there was no difference between the groups in terms
of MPV and PDW values.

In a study by Lou et al. (12), high RDW values were reported
to be associated with disease severity in hepatitis B patients.
Therefore, this difference is an important factor affecting the
progression of the disease and is considered an important marker
in patients with HBV infection. In a recent study, RDW was found
to be higher in HBV related cirrhotic patients than in chronic
hepatitis B cases and healthy subjects (22).

In the present study, the average platelet count in HBsAg-
positive patients and controls was 245.28+60.78x103/mm3 and
262.59+62.13x103/mm3, respectively and there was a statistically
significant difference between the groups as expected. The
average RDW was 12.14+1.05 in HBV infected group, while it
was 12.49+1.28 in control group. This difference was observed
between the HBV carriers and the controls. In contrast to many
studies, lower RDWV values were detected in hepatitis B cases.

Table 1. Relationship between hepatitis B surface antigen positive patients and healthy group

Parameter HBsAg (+) patients Healthy group p
Platelet x 1000 (K/uL) 245.28+60.78 262.59+62.13 0.002
Mean platelet volume (fL) 8.64+4.29 8.54+1.03 0.724
Platelet distribution width (%) 12.1422.7 12.02+4.06 0.704
Erythrocyte distribution width (%) 12.14+1.05 12.49+1.28 0.001
HBsAg: Hepatitis B surface antigen

Table 2. Relationship between inactive carrier, chronic infection and healthy group

Parameter Inactive carrier Chronic infection Healthy group p
Platelet x 1000 (K/uL) 247.97+55.30 241.75+67.40% 262.59+62.13* 0.009*
Erythrocyte distribution width (%) 12.08+1.0%* 12.23+1.11 12.49+1.28%* 0.003**
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Conclusion

It is envisaged that simple, inexpensive and also routinely used
platelet and erythrocyte parameters in combination with other
inflammatory parameters may help predict liver inflammation. While
platelet count and RDW decreased in people with HBV infection,
MPV and PDW did not change. We assume that platelets and RDW
should be evaluated together in HBsAg positive patients, and further
studies on this subject should be continued in larger groups.
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Erratum

Doi: 10.4274/Nvhd.27146
Viral Hepatitis Journal 2017;23(1):10-13

Distribution of Hepatitis C Virus Genotypes in the Region of
Istanbul Northern Anatolian Association of Public Hospitals

Istanbul Anadolu Kuzey Kamu Hastaneler Birligi Hizmet Bolgesinde Hepatit C Virls
Genotiplerinin Dagilimi

Ulkii ORAL ZEYTINLI, Fatma MUHTEREM YUCEL, Sélen DALDABAN DINCER, Ozgiir YANILMAZ,
Sebahat AKSARAY, Kamil OZDIL

Association of Public Hospitals Northern Anatolian Region of Istanbul Central Laboratory, Istanbul, Turkey

Results: Among HCV RNA-positive 554 patients, 312 (56.5%) patients had genotype 1b, 127 (23.1%) - genotype 1a, and 94 (17.3%) patients
had genotype 3a. A total of 10 samples were identified to be mixed genotype; 3 (0.5%) - genotype 4c/d, 3 (0.5%) - genotype 2a/c, 3 (0.5%)
- genotype 1a/1b, and 1 (0.2%) - genotype 1b/4.

Bulgular: HCV RNA pozitif 554 hastada HCV genotiplerinin prevalansi genotip 1b: 312 (%56,5), genotip 1a: 127 (%23,1), genotip 3a: 94
(%17,3) ve genotip 4c/d: 3(%0,5), genotip 2a/c: 3 (%0,5), genotip 1a/1b: 3 (%0,5), genotip 1b/4: 1 (%0,2) olmak Uzere 10 hastada (% 1) mix
tip olarak tespit edildi.

The corrected version

Results: Among HCV RNA-positive 554 patients, 312 (56.3%) patients had genotype 1b, 127 (22.9%) - genotype 1a, and 94 (16.9%) patients
had genotype 3a. A total of 10 samples were identified to be mixed genotype; 3 (0.5%) - genotype 4c/d, 3 (0.5%) - genotype 2a/c, 3 (0.5%)
- genotype 1a/1b, and 1 (0.1%) - genotype 1b/4.

Bulgular: HCV RNA pozitif 554 hastada HCV genotiplerinin prevalansi genotip 1b: 312 (%56,3), genotip 1a: 127 (%22,9), genotip 3a: 94
(%16,9) ve genotip 4c/d: 3(%0,5), genotip 2a/c: 3 (%0,5), genotip 1a/1b: 3 (%0,5), genotip 1b/4: 1 (%0,1) olmak Uzere 10 hastada (% 1) mix
tip olarak tespit edildi.



