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Aim

Experimental and Applied MedicalScience
aims at being a current and easily accessible
academic publication in which striking
research results that will improve the
quality of life and are unique from every

field of medical sciences are presented.

Scope

Experimental and Applied MedicalScience
is an open-access, internationally double-
blind peer reviewed academic medical
journal and published in English four times
a year, under the auspices of Medical
Faculty of Gaziantep Islam Science and
Technology University. The journalreceives
to be
publishing in the form of research articles,

manuscripts for consideration
reviews, letter to editor, briefnotification,
summary notification etc.which could have
been presented from within the country or
abroad and including experimental animal
studies related to the pathogenesis of
diseases, pharmacological, clinical,
epidemiological and deontological studies,
also studies in the fields of improving public
health, health services or health insurance.
During evaluation or publication no charge
is demanded from authors.

The journal is published every 3 months
(March, July, September and December)
with 4 issues per year. The literary language
of the journal is English. Abstract part of the
manuscript only should also be

submitted in Turkish.

Amac

Experimental and Applied Medical

Science, yasam kalitesini arttiracak garpici

tip
bilimlerinin her alaninda benzersiz, glincel

arastirma sonuglarinin  sunuldugu,
ve kolay erisilebilir bir akademik yayin

olmay! hedeflemektedir.

Kapsam

Experimental and Applied Medical
Science, Gaziantep islam Bilim ve Teknoloji
Universitesi Tip Fakiltesi himayesinde
yilda dért kez ingilizce olarak yayinlanan
acik erisimli, uluslararasi ¢ift kér hakemli bir
akademik tip dergisidir. Dergi, yurt icinden
veya yurt disindan, hastalik patogenezleri
ile iliskili deneysel hayvan calismalarini,
klinik,
deontolojik calismalar ile beraber halk

farmakolojik, epidemiyolojik,

sagliginin gelistirilmesi amaci tasiyan ve
saglk hizmetleri veya saglk sigortalari

konularinda arastirma makalelerini,

derlemeleri, vaka
sunumlarini,  kisa  bildirimleri, 0©zet
bildirimleri VS. yayinlamak icin

degerlendirmeye kabul etmektedir.

yayin
bir (lcret talep

Degerlendirme  veya sirasinda

yazarlardan herhangi
edilmez.

Dergi 3 ayda bir (Mart, Temmuz, Eylal ve
Aralk) yilda 4 sayr olarak yayimlanir.
Derginin yazi dili ingilizcedir. Makalenin
sadece Ozet kismi Tirkce olarak da

gonderilmelidir.



Ethical and

Publication Policy

are only considered for

Principles

Manuscripts
publication provided that they are original,
not under consideration simultaneously by
another journal, and have not been
previously published. Direct quotations,
tables, or illustrations that have extracted
from any copyrighted material must be
accompanied by written authority for their
All
manuscripts are subject to review by the
editors and

publishing is based on significance, and

use from the copyright owners.

referees. Deserving to be
originality of the material. If anymanuscript
is considered to deserve publishing, it may
be subject to editorialrevisions to aid clarity
and understanding without changing the
data presented.

Experimental and Applied Medical Science
strictly adheres to the principles set forth
by “Helsinki
address is indicated below.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210525133548 b192cecO.pdf
Editorial Board declares that all reported or

Declaration” whose web

submitted studies conducted with “human
beings” should be in accordance with those
principles.

Manuscripts presenting data obtainedfrom
a study design conducted with human
participants must contain affirmation
statements in the Material and Methods
section indicating approval of the study by
the institutional ethical review committee
and "informed consent" was obtained from
each participant. Also all manuscripts
reporting experiments in which laboratory
animals have been used should include an

affirmation statement in the Material and

Etik ilkeler ve Yayin
Politikasi
Makaleler, orijinal/6zgiin olmalari, es

zamanli olarak baska bir dergi tarafindan
daha
yayinlanmamis olmalari kosuluyla yayina
kabul
alinir. Telif hakkiyla korunan herhangi bir

incelenmemeleri ve once

edilebilmesi i¢in degerlendirmeye

materyalden alinan dogrudan alintilar,
tablolar veya resimler, kullanimlari igin telif
hakki

birlikte sunulmalidir. Tim yazilar editorler

sahiplerinden alinan vyazili izinle
ve hakemler tarafindan incelemeye tabidir.
Yayinlanmaya hak kazanilmasi, materyalin
onemine ve 6zglnligline baghdir. Herhangi
bir hak ettigi
disindlurse, veriler

makalenin yayinlanmayi
sunulan
degistiriimeden netlik ve anlayisa yardimci
olmak icin editor tabi
tutulabilir.

Experimental and Applied Medical Science

revizyonlarina

internet adresi asagida yer alan “Helsinki
Deklarasyonu” ile belirlenen ilkelere siki
stkiya baglidir.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210525133548 b192cecO.pdf

Editor Kurulu,

“insan” ile yapilan tim
raporlanan veya sunulan c¢alismalarin bu
ilkelere uygun olmasi gerektigini beyaneder.
insan katilimcilarla yiritilen bir calisma
tasarimindan elde edilen verileri sunan
makaleler, Gere¢ ve Yéntemler bolimiinde

calismanin kurumsal etik inceleme komitesi

tarafindan onaylandigini ve her
katihmcidan "bilgilendirilmis onam"
alindigini belirten onay ifadeleri
kullanmahdir. Ayrica laboratuvar

hayvanlarinin kullanildigi deneyleri bildiren
tum yazilar, Gereg¢ ve Yontemler


http://www.gibtu.edu.tr/Medya/Birim/Do
http://www.gibtu.edu.tr/Medya/Birim/Do
http://www.gibtu.edu.tr/Medya/Birim/Do

Methods section validating that all animals
have received human care in compliance
with the “Guide for the Care and Use of
Laboratory Animals” whose web address is
by the
institutional  ethical review  board.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210818130308 dcab1056.pdf

If there is a commercial relation that

below and reveal approval

contributes to the study process or an
institution that provides financial support;
the authors must declare that either they
have no commercial relationship with the
commercial product, drug, company used,
or what kind of relationship (consultant or
any other agreement) they have, if any.

Processing and publication processes are
free of charge. Any fee can not be requested
from the authors during the evaluation and
publication process. All manuscripts must
be submitted via the online submission
system, which is available at
https://dergipark.org.tr/tr/pub/eams. The
journal guidelines, technical information,

and the required forms are available on the
journal’s web page.

All expenses of the journal are covered by
the Medical Faculty of Gaziantep Islam
Science and Technology  University.
Potential advertisers should contact with
the publishing office. Advertisement
images are published only upon the Chief
Editor’s

All researchers should have contributed to

approval.

the article directly either academically or
Authors
contributed either one or a few of planning,

scientifically. should  have

performing, writing or reviewing of
manuscript. All authors should approve the

final version. It is the authors’

béliminde, internet adresi asagida
belirtilmis olan “Laboratuvar Hayvanlarinin
Bakimi ve Kullanimi Kilavuzu”na uygun
olarak tim hayvanlarin insani bir bakim
aldigini dogrulayan bir beyan ile kurumsal
etik inceleme kurulunun onayini
icermelidir.
https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210818130308 dcab61056.pdf

Calisma stirecine katki saglayan ticari bir

iliski veya galismaya maddi destek saglayan
bir kurum varsa; yazarlar ticari trin, ilag,
aracilik eden sirket ile ticari bir iligkilerinin
olmadigini veya varsa ne tir bir iligkisi
(danismanlik veya baska bir anlasma)
oldugunu beyan etmelidir.

Degerlendirme

ve vyayinlama siiregleri

Ucretsizdir.  Degerlendirme ve yayin
slrecinin higbir asamasinda yazarlardan
edilmez.  Tum

Ucret  talep yazilar

https://dergipark.org.tr/tr/pub/eams

adresinde bulunan gevrimigi basvurusistemi
Uzerinden gonderilmelidir. Dergi ile ilgili
kullanim kilavuzlari, teknik bilgiler ve gerekli
formlar derginin internet sayfasinda yer
almaktadir.

Derginin tim masraflari Gaziantep islam
Bilim ve Teknoloji Universitesi Tip Fakiiltesi
tarafindan karsilanmaktadir. Reklam
vermeyi dlstinen kisi veya kurumlar yayin
ofisi ile iletisime gec¢cmelidir. Reklam
gorselleri sadece Bas Editor’'in onayi ile
yayinlanabilir.

Tum arastirmacilar, makaleye dogrudan
akademik veya bilimsel olarak katkida
bulunmus olmalidir. Yazarlar, makalenin
planlanmasi, uygulanmasi, yazilmasi veya
gozden gecirilmesi asamalarindan birine
veya birkacina katkida bulunmus olmalidir.
TUm yazarlar nihai versiyonu onaylamalidir.

Bilimsel kriterlere uygun bir makale


http://www.gibtu.edu.tr/Medya/Birim/Do
http://www.gibtu.edu.tr/Medya/Birim/Do

responsibility to prepare a manuscript that
meets scientific criterias.

Statements or opinions expressed in the
of the
author(s) and not the opinions of the

manuscripts reflect the views

Medical Faculty of Gaziantep Islam Science

and Technology University, editors,
editorial board, and/or publisher; the
editors, editorial board, and publisher

disclaim any responsibility or liability for
such materials.

All manuscripts involving a research study
must be evaluated in terms of biostatistics
and it must be presented altogether with
appropriate study design, analysis and
results. p values must be given clearly in the
manuscripts. Other than research articles,
reviews, case reports, letters to the editor,
etc. should also be original and up to date,
and the

biostatistical

references and, if any, their
should be
understandable and satisfactory.

parts clear,
The publication language of the journal is
English. In addition, the abstract part of the
article must be uploaded in both Turkish
should be
evaluated by a linguist before being sent to

and English. Manuscripts
the journal.

All manuscripts and ecorrespondence with
the editorial board must be sent to the
editorial office, at

https://dergipark.org.tr/tr/pub/eams.

According to the Law on Intellectual and
Artistic Works, which was first published in
the Official Gazette with the law number
5846 on 13/12/1951, whose web address is
below, and on which subsequently various
changes have been made or novel parts
added in time, all kinds of publication rights
of the articles accepted for publication
belong to the institution that

Vi

hazirlamak yazarlarin sorumlulugundadir.
Dergide yayinlanan yazilarda ifade edilenler
veya gorisler, Gaziantep islam Bilim ve
Teknoloji ~ Universitesi  Tip  Fakiiltesi,
editorler, yayin kurulu ve/veya yayincinin
goruslerini degil, yazar(lar)in gorislerini
yansitir; editorler, yayin kurulu ve yayinci
bu bir

sorumluluk veya yukimlulik kabul etmez.

tir materyaller igin herhangi
Arastirma calismasi iceren tim vyazilar
biyoistatistiksel acidan degerlendirilmeli ve
uygun calisma diizeni, verilerin analizi ve
birlikte

degerleri yazilarda agik olarak verilmelidir.

sonuglari ile sunulmahdir. p
Arastirma makaleleri disinda derlemeler,
olgu sunumlari, editére mektuplar vb. de
orijinal/ozgin  ve  glincel olmali ve
kaynaklar ile eger varsa biyoistatistiksel
kisimlar acik, anlasilir ve tatminkar sekilde
actklanmis olmalidir.

ingilizce'dir.

Derginin yayin dili Ayrica

makalenin 6zet kismi hem Tirkce hem de

ingilizce olarak vyiklenmelidir. Yazlar
dergiye gonderilmeden once bir
dilbilimci/konunun  uzmani  tarafindan
degerlendirilmelidir.

Bltin c¢alismalar ve editor kurulu ile
yazismalar cevrimigi olarak,
https://dergipark.org.tr/tr/pub/eams
adresi Uzerinde yayin ofisine

gonderilmelidir.

internet adresi asagida belirtilmis olan, ilk
olarak 13/12/1951 tarih ve 5846 sayiliKanun
ile Resmi Gazete'de yayimlanan, sonralari
Uzerinde degisiklikler yapilmis veya yeni
kisimlar eklenmis olan Fikir ve Sanat Eserleri

Kanunu'na goére; vyayina kabul edilen
makalelerin her tirli yayin hakki dergiyi
yayinlayan kuruma aittir. Ancak

makalelerdeki dlisiince ve 6nerilertamamen
yazarlarin sorumlulugundadir.



published the journal. However, the
thoughts and suggestions in the articles are
entirely the responsibility of the authors.

https://www.gibtu.edu.tr/Medya/Birim/Do
sya/20210818145630 406d24df.pdf

Vil

https://www.gibtu.edu.tr/Medya/Birim/Do

sya/20210818145630 406d24df.pdf
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Author Guidelines

Submission of a paper will be taken into
consideration provided that it has not
previously been published and not being
considered at that moment for publication
elsewhere. Decision as to publication of
papers submitted to the Experimental and
Applied Medical Science will be based on
the opinion of the Editorial Board as to the
significance and originality of the work.
should be prepared
electronically by using “office word” or any

Manuscripts

other text-processing package compatible
with that, formatted for A4 size, double-
spaced throughout, and using a “Times
New Roman” 12-point font. Articles must be
written in English. Abstracts must be
written in both Turkish and English. Text
should flush left, and not be justified. Words
should not be hyphenated. Pagesshould be

numbered sequentially.

There should be a separate title page with:

a) Thetitle

b) The authors' names

c¢) The Ilaboratory of origin, with
complete address of each author

d) A running title

e) Corresponding author and e-mail

f) Conflict of interest

g) Acknowledgements

The main body of full-length paper should
be divided into:

Abstract

Introduction

Material and Methods
Results

vk whN e

Discussion

Vil

Yazim Kurallari

Bir ¢calismanin dergimize gonderilmesi bu
¢alismanin daha 6nce yayinlanmamis veya
baska bir
yayinlanmak

akademik dergide su anda
Uzere  degerlendirilmiyor
olmasi kosulu ile mimkindur.Experimental
and Applied Medical Science’a gonderilen
her tarld ¢alismanin yayinlanmasina iligskin
karar, Yayin Kurulu'nun ¢alismanin 6nemi ve
0zglnligu konusundaki gorlsiine
dayanacaktir.
Calismalar, ya “office word” programi ile ya
da bu program ile uyumlu uygun bir metin
isleme programi kullanilarak, A4 boyutunda
hazirlanmali, bastan sona ¢ift aralikh ve
“Times New Roman” tarzinda 12 punto yazi
tipi
yazilmaldir.

kullanilarak  elektronik  ortamda

Makaleler ingilizce
yazilmalidir. Ozetler hem Tirkge hem de
ingilizce olarak yazilmalidir. Metin iki yana
yaslandiriimamali, sadece sola
yaslanmamalidir. Kelimeler kisa ¢izgi ile
hecelenmemelidir.

Sayfalar sirayla

numaralandiriimahdir.

Asagidakileri iceren ayri bir baslik sayfasi
olmalidir:

a) Bashk

b) Yazarlarin isimleri

c) Her yazarin tam adresi ile birlikte

calistiklari laboratuarlar

d) Kisa bashk

e) iletisimdeki yazar ve iletisim bilgileri

f) Cikar catismasi beyani

g) Bilgilendirme

Tam uzunluktaki kagidin ana govdesi su
boélimlere ayrilmalidir:

1. Ozet
2. Girig



Conclusion
Conflict of interest
Acknowledgement

L XN oD

References

In general, there are noa maximum specific
word length laid down as a condition for any
manuscript. The general principle is that a
manuscript should be as long as necessary
to communicate the scientific message
clearly and effectively at the most, but
should be as short as possible to avoid
undue repetition or redundancy with a
complete presentation of the information.
In the Materials and Methods section, the
source of all compounds, equipment or
software should be identified by the full
name of the supplier, city, state/country.
The chemical names of any drug should
precede the trade name.

Papers describing animal experiments must
define species, strain, sex, age, supplier and
number of animals used. An ethical
statement concerning the use of animals,
or the details of ethical approvals, consent
and recruitment of human subjects should
be clearly stated. Results and Discussion can
be broken down into subsections for
the The

Results should not repeat methodological

improving comprehensibility.
details and should avoid the discussion of
the data.

The results of statistical tests should be
incorporated in the body of the text,
typically in the Results section, rather than
in figure legends. Adequate description of
statistical analysis should be provided.
Statistical measures of variation in the text,
tables, should be

illustrations and

identified.

Gereg ve Yontemler
Sonuclar

Tartisma

Baglam

Cikar ¢atismasi
Bilgilendirme

L N U Ww

Kaynaklar

Genel olarak, herhangi calisma igin sart
bir
uzunlugu yoktur. Genel ilke; bir makalenin

kosulan belirli kelime sayisi/metin
bilimsel mesaji acik ve etkili bir sekilde
iletmek icin gerektigi kadar uzunolabilecegi,
ancak gereksiz tekrar veya fazlalik olmadan
bilgilerin eksiksiz birsunumunu elde etmek
icin - mumkiin oldugunca kisa olmasi
gerektigidir.

Gerecgler ve Yéntemler boliminde, tim
bilesiklerin, malzemelerin veya yazilimlarin
adi,

eyalet/ulke ile tanimlanmalidir. Herhangi

kaynagi, tedarikginin tam sehir,
bir ilacin kimyasal isimleri ticari isminden
once gelmelidir.

Hayvan deneylerini agiklayan makaleler,tir,
soy, cinsiyet, yas, tedarikci ve kullanilan
tanimlamahdir.
etik
beyan veya insan deneklerin etik kurul

hayvan sayisini  acik¢a

Hayvanlarin kullanimina iliskin bir

onaylari, Dbilgilendirilmis onamlari  ve
calismaya dahil edilmelerine iliskin ayrintilar
acitkca belirtilmelidir. Sonuglar ve Tartisma
bollimleri, anlasilirhgr artirmak icin alt
bollimlere ayrilabilir. Sonuglar, metodolojik
ayrintilari  tekrarlamamali  ve verilerin
tartisiimasindan kagcinmalidir.

istatistiksel testlerin sonuglari, sekillerin
altindaki
metnin govdesine, tipik olarak Sonuglar
istatistiksel

aciklamasi

actklama kisimlarindan ziyade
edilmelidir.
bir
saglanmalidir. Metinde, resimlerde ve

bolimine dahil

analizin vyeterli sekilde



All dimensions and measurements must be
specified in the metric system.

All subscripts, superscripts, Greek letters
and unusual characters must be clearly
identified.

In the text, abbreviations should be used
consistently. Abbreviations should be
defined on first use.
should be

“Vancouver” style.

References designed in
While

references, “Times New Roman” 10 point

writing

font should be used. Multiple authors
should be separated by a comma. If there
are more than three authors, after the 3rd
author, "et al." should be inserted with a
and book
references. If reference is made from a

comma, for both article
chapter in a book and there are many
authors belonging only to this chapter, the
title and chapter of the book are indicated,
the first three of the chapter authors are
written, and "et al." statement is added for
subsequent authors.

Example:

1. Perell KL, Nelson A, Goldman RL, et al.
Fall risk assessment measures: an analytic
review. The journals of gerontology Series
A, Biological sciences and medical sciences.
2001;56(12):M761-6.

2. Ha H, Han C, Kim B. Can Obesity Cause
Depression? A Pseudo-panel Analysis.
Journal of preventive medicine and public
health =  Yebang Uihakhoe chi.
2017;50(4):262-7.

3. Cekmen MB, Turgut M, Tirkoz Y, etal.
Nitrik Oksit (NO) ve Nitrik Oksit Sentaz
(NOS)'inFizyolojik ve Patolojik Ozellikleri.
Turkiye Klinikleri Journal of Pediatrics.
2001;10(4):226-35.

4. Parlakpinar H, Oriim MH, Acet A. Kafeik

tablolarda istatistiksel varyasyon olgitleri
tanimlanmahdir.

Tim boyutlar ve 6lcller metrik sistemde
belirtilmelidir.

Tim alt simgeler, lst simgeler, Yunan
harfleri ve olagandisi karakterler agik¢a
tanimlanmahdir.

Metinde kisaltmalar tutarli bir sekilde
kullanilmalidir. Kisaltmalar ilk kullanimda
tanimlanmahdir.
Kaynaklar “Vancouver” tarzinda
yazilmahdir. Kaynaklar yazilirken, “Times
New Roman” 10 punto kullaniimahdir.
Birden ¢ok yazar virgiille ayriimalidir. Hem
makale hem de kitap referanslarinda, eger
Ugcten c¢ok yazar varsa, 3. Yazardan sonra
virgil ve “et al.” ifadesi kullaniimahdir.
Kitapta bir bolimden referans yapiliyorsa
ve sadece bu bolime ait cok sayida yazar
varsa, kitabin bashgl ve boélimu belirtilip,
bollim yazarlarinin ilk Ggl yazilip veardindan
sonraki yazarlar icin “et al.” ifadesi

eklenmelidir.

Ornek:

1. Perell KL, Nelson A, Goldman RL, et al.
Fall risk assessment measures: an analytic
review. The journals of gerontology Series
A, Biological sciences and medical sciences.
2001;56(12):M761-6.

2. Ha H, Han C, Kim B. Can Obesity Cause
Depression? A Pseudo-panel Analysis.
Journal of preventive medicine and public
health = Yebang Uihakhoe chi.
2017;50(4):262-7.

3. Cekmen MB, Turgut M, Tirkoz Y, etal.
Nitrik Oksit (NO) ve Nitrik Oksit Sentaz
(NOS)'inFizyolojik ve Patolojik Ozellikleri.
Turkiye Klinikleri Journal of Pediatrics.
2001;10(4):226-35.



asit fenetil ester (KAFE) ve miyokardiyal
iskemi reperfiizyon (Mi/R) hasari. inéni
Universitesi Saglik Bilimleri Dergisi 2012; 1:
10-5.

5.Yildirm AB. The effects of maternal
the
immunoreactivity of cytochrome p450

hypothyroidism on
aromatase in the postnatal rat testes. 2015;
Doctoral thesis.

6. https://hsgm.saglik.gov.tr/depo/birimler
/kanserdb/istatistik/Trkiye Kanser statisti

kleri_ 2016.pdf (Last access date:
21.09.2020).
7. Kuran o, istanbul, Filiz

Kitabevi. Sistematik Anatomi. 1983 p. 76-9.
8. Abbas AK, Andrew H Lichtman, Shiv
Pillai. Cellular and Molecular Immunology.
6th ed. Philadelphia: Saunders Elsevier;
2007 p. 121-56.

Submit illustrations as separate files, only
as TIFF or EPS files, with a minimum
resolution of 300dpi.

Tables of numerical data should each be
typed with double spacing on separate
pages numbered in sequence in numerals,
provided with a heading, and referred to in
the text, as Table 1, Table 2, etc. Each table
should have a brief but descriptive heading.
Explanatory matter should be included in
footnotes to the table.

We
material to support and enhance your

accept electronic supplementary

scientific research. Supplementary files
offer the author additional possibilities to
publish supporting applications, movies,
animation  sequences, high-resolution
images, background datasets, sound clips
and more.

Disclosure of conflict of interest and
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Other Mediators At Age-Related Macular Degeneration

Burak TURGUT?, Hakika ERDOGAN?, Nevin ILHAN?, Ismail ERSAN!
!Canakkale Onsekiz Mart University, Faculty of Medicine, Opthalmology Department,
2Firat University, Faculty of Medicine, Biochemistry Department

Abstract
Objective: In some patients, even if anti-VEGF therapy is repeatedly administered at certain
intervals, no response is obtained. Therefore, a search for new treatment methods has arisen.
The aim of this study was to investigate the relevance of mediators such as Erythropoietin,
Interleukin 17, and Angiotensin2, which are all involved in proliferation, apoptosis, oxidative

stress, and inflammation in age-related macular degeneration.

Metods: EPO, IL-17, and Angiotensin 2 levels were evaluated by examining the blood
samples of patients who did not have any systemic disease or chronic eye disease except Age-

related Macular Degeneration (AMD).

Results: The patients were divided into 3 groups. Groups 1,2, and 3 were determined as the
control group, dry type group, and neovascular type group respectively. For the purpose of
this study, erythropoietin, interleukin 17, angiotensin2 were examined in the blood samples of
patients. As a result of the analyses, a statistically significant difference was detected between

the groups in terms of EPO, IL-17, and Angiotensin 2.

Conclusion: If the relationship between many factors related to age-related macular
degeneration can be clearly defined, the perspective on treatment may change, especially in

treatment-resistant patients.

Keywords: Age-related Macular Degeneration, Erythropoietin, Interleukin 17,

Angiotensin 2
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Introduction

AMD accounts for 6-9% of legal
blindness (1). The disease is divided
into two types: Dry type (DT) and
neovascular type (NVT). In both the DT
and NVT, the main causes are the
deterioration  in  retinal  pigment
epithelium (RPE), which is triggered by
apoptosis, oxidative stress, carbonyl
stress, and inflammation. It is estimated
that approximately 288 million people
will have the disease by 2040, and 15
million of these patients will have the
NVT in 2050. Despite the high morbidity
of the disease, treatment options and
preventive factors are limited. (1-6) In
fact, although a complete cure cannot be
achieved, anti-inflammatory drug
treatment,  anti-vascular  endothelial
growth factor (anti-VEGF) intravitreal
injection, and nutritional therapy are
commonly used for treatment. (4, 5) In
the NVT, for which the prognosis is the
worst, anti-VEGF preparations are
administered intravitreally. Treatment is
scheduled monthly or includes regimens
that can be repeated as needed. Even with
such a strict treatment protocol, response
is observed only in one third of the
patients. (2)

The use of mediators that play an
important role in inflammation and
apoptosis in inflammatory diseases such
as AMD is a controversial issue.
Mediators such as EPO, IL-17, Ang-2
have been studied in many inflammatory
diseases and found to be relevant. (7-10)
If the relationship of these mediators with
AMD can be clearly identified, it can be
tested in patients unresponsive to anti-
VEGF therapy.

The aim of our study was to determine the
relationship between the AMD and
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consisting of Erythropoietin  (EPO),
Interleukin 17 (IL-17), Angiotensin2
(Ang-2), previously studied as regards
inflammatory diseases.

Subjects and Methods

Late-stage, symptomatic patients
diagnosed with AMD who applied to the
university retina outpatient clinic were
examined in this prospective study. (11)
The patients with systemic diseases
(diabetes, hypertension, thyroid,
rheumatological disorders and cancer,
etc.) and concomitant chronic eye
diseases  (uveitis, glaucoma, vaso-
occlusive disorders), and those who had
received intraocular injections, as well as
those with a BMI within the obesity range
were excluded from the study. Of all the
patients, 14 of them (Group 1) with DT
AMD and 18 (Group 2) of them with the
NVT AMD were included in the study.
For the control group, 14 participants
with the same inclusion criteria were
included in the study (Group 3).

Blood samples were collected from
patients and health checks doneto
measure the EPO, IL- 17, Ang-2levels at
9 am after overnight fasting in all
subjects.

All subjects rested for 15 min before the
blood collection process. The samples
were delivered to the laboratory within 20
min. and centrifuged in 2000 rpm for 10
min at 4°C. Thesera were stored at —80°C
until the bio-chemical assay was
performed. For serum Human Salusin-p,
EPO, IL-17, Ang-2 measurements, a
commercial kit (Sunred Bio, Baoshan,
Shanghai) was used. Serum salusin-f,
EPO, IL-17, Ang-2 levels were assayed
by enzyme- linked immunosorbent test
(ELISA), following the manufacturer’s
instructions. The minimum detectable
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level (sensitivity) was less than 0.157
ng/mL and the assay range for EPO, IL-
17, Ang-2 was 0.2-60 ng/mL. Intra- and
inter-assay CVs were less than 10% and
12%, respectively. All samples were
measured spectrophotometrically using
ELx-800TM  Absorbance  Microplate
Reader (BioTek Instruments, Inc.,
Winooski, VT, USA) at 450 nm. The
biochemist blindly assayed samples. The
results are presented as ng/ml.

The study was conducted in full
accordance with the Declaration of
Helsinki and approved by the Ethics
Committee of the university (Date:
30.03.2017, Number: 16). All the study
subjects were provided with an informed
consent.

The data obtained from the patients were
transferred to SPSS. “Shapiro-Wilk Test”
was used to detect whether the data
ofEPO, IL-17, Ang-2” (ng/ml) in the
control group, NVT and DT groups
separately showed a normal distribution.
Comparison analyses were calculated by
Kruskal-Wallis Test and correlation
analyses were calculated with Spearman-
Brown correlation coefficient.

Results

This study included a total of 46
participants, 14 of whom were healthy,
whereas32 of them had AMD. The age
range of the patients in the groups were
76.35 + 8.13 years, 77.32+7.15 years, and
77.27+7.80 years for the DT group, NVT
group and the  control  group,
respectively. There were 8 male and 6
female participants in the DT, 8 male and
10 female participants in the NVT, and 7
male and 7 female participants in the
control group. No statistically significant
difference was found between the groups
in terms of age and gender
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(p>0.05).However, there was a
statistically significant difference between
the groups in terms of the EPO, IL-17 and
Ang-2.The DT group had the highest
values of EPO and the control group had
the highest value of IL-17. The highest
Ang-2 value was found in the NVT
group. The mediators examined in the
patients are shown in Table 1.



Table 1. Molecular levels in blood
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Mediators Group N Value (ng/ml) P

EPO Control 14 234.57+57.98 0.0001
Dry type 14 1109.07+691.32
Neovascular type 18 689.09+730.97

IL-17 Control 14 304.56+278.77 0.0001
Dry type 14 89.71+£30.81
Neovascular type 18 80.1+18.97

Ang-2 Control 14 7272.62+1531.08 0.001
Dry type 14 10013.27+1842.66
Neovascular type 18 11634.31+£36667.86

N, number of the participants; Erythropoietin, EPO; Interleukin 17, IL-17; Angiotensin2, Ang-2

EPO is a glycoprotein hormone, which
plays a critical role as antiapoptotic,
antioxidant, angiogenic, anti-
inflammatory, neuroprotective and stem
cell protector in proliferation,
differentiation, and apoptosis
mechanisms. (12) Its main mechanism of
action is the hematopoietic system, but its
secretion is increased secondary to
hypoxia in many organs. In the eye, both
its receptor and EPO have been shown in
photoreceptor cells, ganglion cells, inner
nuclear layer, retinal pigment cells and
choroid.(13,14) EPO levels are higher in
the RPE than in plasma.(13)It is claimed
in some studies that an EPO level is
elevated in many eye diseases to the
extent that it creates a protective effect,
while some studies argue the opposite.(7)
One study, for example, showed that EPO
could affect the progression of diabetic
retinopathy positively, while another
reported that it negatively affected the
prognosis.(7, 15, 16) In fact, the stages of
diabetic retinopathy are different in each
study. While it was observed to be
protective in the early stage, it aggravated
the worsening in the late stage. Further
studies are needed to show whether EPO
levels change as to disease and its stages.
In the current study, the lowest EPO level
was found in the control group, while the

highest levelwas found in the DT AMD
group. Whether elevated EPO levels are a
protective mechanism from NVT AMD
should be investigated with new studies.

IL-17 is a cytokine, which is produced by
helper 17 cells. (17) It has been studied
in serum and cell cultures of patients with
the AMD. Three different values have
been observed: a value with no statistical
difference from to the control group, and
that of a greater level and a lower
level.IL-17 level was found to be lower
especially in treatment-resistant groups.
(18-23) In the current study, IL-17 levels
were the lowest in the group with the
NVT. It is quite interesting that IL-17
levels were variable. Observing low
levels in treatment-resistant patients is
especially a controversial issue. Whether
or not IL-17 levels show a genetic pattern
is one of the subjects to be investigated.
In such a case, the perspective on
treatment may change completely. For
this, it may be appropriate to compare the
results of a multicentre study.

Ang-2 is a hormone that is important for
blood pressure regulation. Ang-2 and
renin angiotensin system are known to
reside in the RPE.(24) Another widely-
known issue is that Ang-2 increases the
production of extracellular matrix while



Turgut et al.

disrupting the RPE barrier.(25- 27) In this
connection, some studies have shown the
relationship between angiotensin activity
and the choroidal neovascular
membrane.(28)Another study argued that
the activity of the angiotensin 1 receptor
is associated with the activation of VEGF,
which is a risk factor for AMD.(29)This
was supported by the current study, in
which the highest Ang-2 level was found
in NVT AMD.

AMD  degeneration formation and
treatment mechanisms have not been
fully elucidated. There is currently no
effective  treatment method. While
vitamin supplements are recommended
for patients with the DT, intravitreal
VEGEF is actively used for those with the
NVT. The response is good in some
patients, but the others turn out to be
resistant to treatment, leading to the
search for new treatment models. In the
current study, blood levels of various
agents  involved in  proliferation,
apoptosis, oxidative  stress, and
inflammation related to the eye were
examined. The levels of these agents had
been studied for different diseases before,
but the values were observed differently
in each study. No clear conclusions could
be drawn from the studies because of the
differences in  patients’  samples,
countries, diseases, stages of the diseases,
and ages. In many studies, as is the case
in the current study, the number of
participants seems to be small. This is the
most important limiting factor in the
current study and the others. However,
the common feature of the studies is that
these molecules affect the pathogenesis of
the disease in direct or indirect ways. In
order to determine the effects of these
molecules, future studies are needed
with  multifocal, similar, and larger
groups. It has not been clarified whether
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these molecules are protective or
aggravating. However, the increase in the
number of such studies may change the
perspective for AMD.

Conclusion

As a result, other mediators besides the
VEGF may play an active role in AMD.
Understanding the roles of the molecules
will make positive contributions to
treatment efficacy.
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Abstract

Introduction: This study describes the clinical course of a patient with type 2 diabetes mellitus
and obesity who was diagnosed with a rare emphysematous cystitis; early and effective
treatment prevented the development of sepsis and mortality.

Case Report: A 52-year-old female patient presented to the emergency department with
complaints of fever and pain in the inguinal region. The patient had known hypertension, DM,
and obesity. A physical examination revealed tenderness and defense in the right and left lower
quadrants of the abdomen. Other system examinations were normal. Laboratory analyses
revealed the following: CRP (C-reactive protein) 439 mg/dl, glucose 343 mg/dl, urea 95.9
mg/dl, creatinine 2.11 mg/dl; alanine aminotransferase and aspartate aminotransferase values
were within normal limits. In the abdominal tomography air density was observed in the
bladder lumen. She was admitted to the infectious diseases clinic with a preliminary diagnosis
of urinary system infection. Hydration therapy was started 1 hour after admission to emergency
department. Piperacillin tazobactam and ceftriaxone treatment was started. After 12 days of

hospitalization, the patient was discharged, whose symptoms regressed without complications.

Conclusion: When evaluating urinary system infections in diabetic patients, EC should be
included in the differential diagnosis. With hospitalization and effective treatment, the disease

can be treated before it progresses to sepsis.

Key words: Emphysematous cystitis, urinary system infection, diabetes mellitus
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Introduction

Emphysematous  cystitis  (EC) s
characterized by air accumulation in the
bladder wall or lumen; it can be seen after
urological interventional procedures and,
more frequently, in patients with
advanced age and diabetes mellitus (DM)
(1). Early treatment is necessary to
prevent the development of sepsis. This
study describes the clinical course of a
patient with type 2 DM and obesity who
was diagnosed with a rare EC; early and
effective  treatment  prevented the
development of sepsis and mortality.

Case Report

A 52-year-old female patient presented to
the  emergency  department  with
complaints of fever and pain in the
inguinal region. The patient had known
hypertension, DM, and obesity. She used
insulin for DM and beta-blockers for
hypertension. A physical examination
revealed tenderness and defense in the
right and left lower quadrants of the
abdomen. Other system examinations
were normal. The patient’s temperature
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Figure.1 Gas image in the bladder on CT

was 37°, her pulse was 85/min, her
respiratory rate was 17/min, and her Ta
was 140/80 mmHg. Laboratory analyses
revealed the following: hemoglobin 12.3
g/dl, hematocrit 37.1%, white blood cell
6.79 K/uL, CRP (C- reactive protein) 439
mg/dl, platelet 102 K/uL, glucose 343
mg/dl, urea 95.9 mg/dl, creatinine

2.11 mg/dl, sodium:130.3 mmol/L, and
potassium:  4.31 mmol/L; alanine
aminotransferase and aspartate
aminotransferase values were within
normal limits. In the patient with HbAlc
14, an examination of centrifuged urine at
40x objective magnification with full
urinalysis revealed that the number of
erythrocytes in each area was 2,120, and
the number of leukocytes was 443. A
contrast-enhanced abdominal CT was
requested due to the presence of defense
in the examination and the fact that the
patient was obese. Although
intraabdominal air or loculated or diffuse
free fluid collection was not observed in
the abdominal CT, air density was
observed in the bladder lumen (figure.1).




Intravenous fluid and insulin therapy
were started. 500 cc to 2000 cc isotonic
0.9% sodium chloride treatment was
given per hour. 300 U of insulin was
administered subcutaneously. She was
admitted to the infectious diseases clinic
with a preliminary diagnosis of urinary
system infection. Piperacillin tazobactam
treatment was started, and the patient
responded positively to the treatment with
a decrease in infection parameters.
Intravenous ceftriaxone 2x1 treatment
was started due to sensitive E. coli growth
in the patient’s urine and blood cultures.
The patient was discharged with
recommendations (The patient was
informed to apply in case of fever,
abdominal pain, nausea, vomiting, and
pain in the inguinal region.) on the 12th
day of hospitalization, with improvement
in the clinical findings, an absence of
fever, and a decrease in urea and
creatinine values. It was observed that the
patient did not have any active complaints
at the outpatient clinic appointment 1
month later for control purposes, and
there were no findings suggestive of
reinfection in the laboratory
examinations.

Discussion

Although emphysematous cystitis can be
seen with nonspecific symptoms such as
fever and myalgia, there may be hospital
admissions with symptoms such as pain
in the inguinal region and sepsis. When
kidney and perirenal necrosis develops, it
causes mortality over 20%. (2,3)
Escherichia coli (60%) and Klebsiella
pneumoniae (10-20%) are the most
common agents of emphysematous
cystitis, while Enterobacter aerogenes,
Proteus mirabilis and Streptococcus sp.
are among the rare agents. Pseudomonas
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aeruginosa, Candida albicans,
Clostridium perfringens, Enterococcus
faecalis, Staphylococcus aureus,

Clostridium welchii have been reported as
case reports (4,5). Although a case report
of EC due to Streptococcus salivarius has
been reported (6), E. coli is the most
common agent in urine culture in EC, and
E. coli was also found in our case,
confirming our preliminary diagnosis
(1,7).

In a retrospective study comparing EC
with acute cystitis, patients with diabetes,
chronic renal failure, and neurogenic
bladder were found to have a significantly
higher rate of EC diseases than acute
cystitis  diseases. HbAlc was also
observed to be significantly higher in EC.
The risk of developing sepsis and
mortality is also higher in EC than in
acute cystitis (2). In this case, our patient
had uncontrolled diabetes. There was no
history of urinary catheterization or any
interventional  procedure.  Computed
tomography was accepted as the most
appropriate diagnostic option. Unlike the
patients mentioned in previous studies,
our patient had significant obesity. We
think that obesity may cause difficulties
in the regulation of blood glucose, and
thus EC occurs. Ultrasonography was not
considered appropriate because of our
patient’s obesity. Although no bladder
catheter was applied during tomography
scan, the presence of air in the bladder
lumen was also a finding in favor of EC.
EC may also develop due to drugs used
by a patient. In a patient with grade 4

chronic renal failure, emphysematous
pyelonephritis  developed after the
administration of suspired, a

dopaminergic drug, more than the renal
dose (8). Although our patient did not use
any drug above the renal dose, we learned
that the patient was not compliant with
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her insulin therapy.

In addition, in a previous study by Obeidat
et al., EC was diagnosed with the presence
of gas in the inferior vena cava, and it was
reported that the coincidental gas shadows
on the great vessel wall should be
examined for possible infection (9). The
literature also reports a case of EC that
was  found incidentally in an
immunosuppressed patient with
pneumomediastinum (10).

Although EC is rare compared to acute
cystitis or other urinary infections, it is a
disease that requires early treatment.
Antibiotics and supportive therapy are
recommended for treatment. Gram
staining may affect the treatment process,
but  ceftraixone, carbapenem, and
aminoglycoside are preferred in the initial
treatment of complicated cystitis(5). We
know that EC can sometimes accompany
pyelonephritis  and may  progress
clinically to the point where a
nephrectomy is required (11). The
findings for our patient were compatible
with EC, and the diagnosis was confirmed
by performing a CT examination along
with other routine examinations. In our
patient, pyelonephritis was not considered
by the urology and infectious diseases
physicians. No pathology was detected in
either kidney with CT, and the patient
was discharged with hydration and
antibiotic therapy. Although
emphysematous cholecystitis is very rare,
it should be considered in the differential
diagnosis of diabetic patients who are
admitted to the hospital and we suspect
urinary tract infection, as there is a risk of
developing complications.

Conclusion

When evaluating urinary system infections
in diabetic patients, EC should be included
in the differential diagnosis. With
hospitalization and effective treatment, the
disease can be treated before it progresses
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to sepsis.
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Abstract

As with all infectious diseases, healthcare professionals should have sufficient knowledge to protect
themselves, their colleagues and patients, and to inform patients and their relatives correctly about
viral hepatitis. In this study, it was aimed to determine the level of knowledge about hepatitis A, B and
C transmission routes of healthcare workers who are at high risk compared to the rest of the
population. In this descriptive study, questionnaire was distributed to 600 people including employees
and intern students. The data obtained from the questionnaire made by face-to-face interviews with 420
people who volunteered to participate in the research were evaluated in the study. In the survey study,
the participants were asked a total of 66 questions, 22 in each area, to determine their level of
knowledge about Hepatitis A, B and C. Participants were asked to mark one of the true/false/unknown
option for the question specified in each item. Of the 420 people who participated in the survey, 345
(82.2%) were female and 75 (17.8%) were male, and the average age was found to be 30.05+10.51
years old. It was determined that the participants had an average of 5.44+5.65 years of work
experience. As a result of the ANOVA and Post Hoc Tukey test, it was determined that the hepatitis A,
hepatitis B and hepatitis C knowledge levels of the participants were statistically significantly different
from each other. (mean+SD, respectively; 53.44+16.05, 68.22+20.6, 64.65+25.36) (p<0.001). In
researches measuring the level of knowledge, deficiencies are determined and educational activities are
shaped to eliminate these deficiencies. In our study, it was determined that the level of knowledge of
HAV was especially lower in all participants compared to knowledge of HBV and HCV. For this
reason, it is necessary to give priority to HBV and HCV in educational activities of HAV, which causes
water and food-borne epidemics in cases such as earthquakes and disasters.
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Introduction

Viral hepatitis are preventable contagious
diseases that cause serious labor and
economic losses, and that concern the
whole society, not only the individual.
Despite the developments inscience and
technology, it continues to be a health
problem that maintains its importance all
over the world. Hepatitis A virus (HAV)
is transmitted from person to person by
direct contact, contaminated food or
water-borne  faecal-oral route  (1).
Hepatitis B virus (HBV) and Hepatitis C
virus (HCV) can be transmitted through
blood, sexual intercourse, during birth
from mother to baby, use of infected
blood or blood products, inadequate
sterilization of medical devices, sharing
of items such as syringes, razors,
toothbrushes, and during tattooing (2-5).
Viral hepatitis can start with acute
hepatitis and cause chronic hepatitis,
cirrhosis, liver failure, liver cancer and
death. In our country, it is reported that
HBV infection is responsible for 30- 40%
of cirrhosis cases, 40-50% of liver cancer,
and HCV infection is responsible for 25%
of cirrhosis cases and 25-30% of liver
cancer (6). Hepatocellular carcinoma
(HCC) is the fourth most common cause
of cancer-related death worldwide, with
more than 780,000 deaths in2018. With
a 5-year survival rate of 18%, HCC is the
second deadliest tumor after pancreatic
cancer (7).
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The risk of contracting diseases
transmitted in this way increases as
healthcare workers have more sharp-
object related and puncture wounds
which increases contact with blood and
body fluids (8,9). As with all infectious
diseases, healthcare professionals should
have sufficient knowledge to protect
themselves, their colleagues and patients,
and to inform patients and their relatives
correctly about viral hepatitis. In this
study, it was aimed to determine the level
of knowledge about hepatitis A, B and C
transmission routes of healthcare workers
who are at high risk compared to the rest
of the population.

Materials and Methods

In this descriptive study, questionnaire
was distributed to 600 people at Giresun
Prof. Dr. ilhan Ozdemir State Hospital
and Dr. Ali Menekse Chest Diseases
Hospital, including employees and intern
students. The data obtained from the
questionnaire made by face-to-face
interviews  with 420 people who
volunteered to participate in the research
were evaluated in the study. In the survey
study, the participants were asked a total
of 66 questions, 22 in each area, to
determine their level of knowledge about
Hepatitis A, B and C. Participants were
asked to mark one of the
true/false/unknown  option for the
question specified in each item. It was
accepted that the participants who
answered correctly to all the questions
asked got 100 points each for Hepatitis A,
B and C. Incorrect and ‘“unknown”
answers were given 0 points. (10).
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Using the Statistical Package for the
Social Sciences (SPSS) 20.0 (SPSS Inc.,
Chicago, IL, USA) statistical program of
the obtained data, numbers and
percentages for discrete variables, mean +
standard deviation values for continuous
variables were given. Pearson's Chi-
square, Mann Whitney U test, Kruskal
Wallis tests were used for statistical
analysis and P<0.05 was accepted for
statistical significance.

Results

Of the 420 people who participated in the
survey, 345 (82.2%) were female and 75
(17.8%) were male, and the average age
was found to be 30.05+£10.51 years old.
It was determined that the participants
had an average of 5.44+5.65 years of
work experience. Table 1 shows the
demographic  characteristics of the
participants in the study When the
awareness of the participants about
immunity against hepatitis A and
hepatitis B virus was evaluated; 9.5%
stated that they were naturally immune to
hepatitis A, 29.8% stated that they had no
immunity and did not get vaccinated,
20.2% were vaccinated, and 40.5% did
not know. Against hepatitis B, 12.2% of
the participants stated that they were
naturally — immune, 61.4%  were
vaccinated, and 26.4% did not know their
current immune status.

81% of the participants answered
correctly about hepatitis A transmission
that drinking infected water, 80.7% by
poorly washed vegetables, 68.3% by
shared kitchen utensils, 56% by sexual
intercourse, 52.9% by dental treatment,
36.4% by sharing the same social
environment. It is true that 94.5% of the
participants answered correctly about
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Hepatitis B transmission by infected by
needle sticking, 90.0% by sexual
intercourse, 83.6% by dental treatment,
83.6% by common nail clippers, 87.9%
by razor blades. The correct answer rate
for Hepatitis B can not be transmitted
were 51.4% via contacted infected blood
with intact skin, 86.2% via handshake,
50.2% via drinking infected water, 28.3%
via mosquito bite, 48% via eating
infected food. 87.4% knew correctly that
the hepatitis B vaccine was available and
72.8% correctly knew that the disease
could become chronic.



Table 1. Demographic characteristics of the participants
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n

%

Sex Female 345 82,2
Male 75 17,8
Occupation MYO student 40 9,5
midwifery student 121 28,8
Laboratory worker 17 4,0
Cleaning personnel 54 12,9
Nurse 178 42,4
Doctor 10 2,4
Education Level Primary and secondary 40 9,5
education
High School 148 35,2
University 232 55,3
Workplace State Hospital 230 54,8
Vocational Higher 40 9,5
Education School
Vocational High School 58 13,8
Diger 92 21,9
Marital Status Married 217 51,7
Single 203 48,3
Got Trained? Yes 234 55,7
No 186 443
Total 420 100,0

The ratio of participants which correctly
knew that hepatitis C can be transmitted
were 90% via needle sticks, 85% via
sexual intercourse, 81.9% via dental
treatment, 77.4% via common nail
clippers, 72.1% via nail file, 83.6% via
razor blade. The ratio of participants who
correctly answered that hepatitis C can
not be transmitted were 49.8% via the
contact of infected blood with intact skin,
78.6% via handshake, 27.9% via
mosquito bite, 51.9% via infected food.
51.1% knew correctly that there was no
hepatitis C vaccine and 68.7% of them
knew correctly that the disease could
become chronic. The knowledge levels of
the participants about the transmission
and immunization of hepatitis A, B, C are
given in Table 2.

379



Koculu et al.

Table 2. Knowledge levels about hepatitis transmission and immunization

HAV HBV HCV

Correct Correct Correct

n % n % n %
1-Contact of intact skin with infected blood 128 30,5 248 51,4 209 49,8
2-The patient's needle sticking 253 60,2 397 94,5 378 90
3-Sexual intercourse 235 56,0 378 90 357 85
4-During dental treatment 222 52,9 351 83,6 344 81,9
5-Handshake 108 25,7 362 86,2 330 78,6
6-Kissing on the cheek 107 25,5 348 82,9 323 76,9
7-Mosquito bite 171 40,7 119 28,3 117 27,9
8-Drinking infected water 340 81,0 211 50,2 223 53,1
9-Eating unwashed vegetables and fruits 339 80,7 201 47,9 218 51,9
10-Using common nail clippers 254 60,5 351 83,6 325 77,4
11-Using common toothbrush 298 71,0 358 85,2 338 80,5
12-Using common rasp 218 51,9 331 78,8 303 72,1
13-Shaving razor 247 58,8 369 87,9 351 83,6
14-From mother to baby during birth 213 50,7 340 81 300 71,4
15-Inhalation 251 59,8 301 71,7 292 69,5
16-Use of common items, such as plates, with the 287 68,3 198 47,1 188 44,8
sick person
17-Sharing the same social environment with the 153 36,4 282 67,1 283 67,4
patient
18-Living in the same house increases the risk of 326 77,6 270 64,3 252 60
transmission
19-May become chronic after acute infection 128 30,5 306 72,9 289 68,8
20-Vaccinated 349 83,1 367 87,4 215 51,2
21-Fecal transmission is extremely rare 136 32,4 234 55,7 198 47,1
22-1t is transmitted through breast milk 175 41,7 186 44,3 141 33,6

The questions asked to determine the
hepatitis A, B and C knowledge levels of
the participants were evaluated out of
100, and the adequacy of the participants'
knowledge level and the affecting factors
are given in Table 3.
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Tablo 3: Factors affecting the score of knowledge about hepatitis A, B and C viruses
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Hepatitis A

Knowledge Score

Hepatitis B

Knowledge Score

Hepatitis C

Knowledge Score

med+SD p med+SD p med+SD
p
Sex Male 55,65£18,10 0,192 63,01+19,83 0,016  59,09+23,80 0,037
Female 52,97£15,56 69,34+0,67 65,84+25,55
Occupation MYO student 45,00+13,17 <0,001 72,71+14,83 <0,001 66,25+21,74 <0,001
Midwife 55,06+14,17 72,66+20,98 72,73+£22,63
79,4149,25
Ladporatory worker 0/,11x15,U1 10,4 /£8,U0 59,68i21,68
Cleaning personnel 57,49+17,37 61,50+22,22 84,55+8,35
50,75+£27,28
Doctor 45,00+9,69 85,424+6,87
midwifery student 50,83+17,58 60,64+19,70
Education Primary and Secondary57,37+18,32 0,101 58,45+24,62 <0,001 57,25+£24,16 <0,001
Level School 51,56+16,72 62,08+18,94 53,81+£26,38
. 54,02+15,11 73,68+19,38 72,73£21,79
High School
University
Workplace State Hospital 56,50+£14,83  <0,001 70,71£21,65 0,002 70,854+23,13  <0,001
_ | 45,00+13,17 72,71+14,83 66,2521,74
Vocational Higher 4o ¢4114,77 64,44+20,31 57,52425,22
Education School 5 73415 84 62,45+19,02 52,96+27,29
Vocational High School
Other
Marital Married 55,57+15,19 0,005 70,12+22,08 0,051 70,28423,23  <0,001
status _ 51,16+16,65 66,19+18,83 58,64+26,19
Single
Got No 53,02+15,78 63,76+£22,38 57,32+28,33
Trained?
Yes 53.67+15.46 0092 71 1411957 0001 49131999 <0001
TOTAL 53,44+16,05 68,22+20,64 64,65+25,36
significance  for the hepatitis

When the knowledge level of hepatitis A,
B, C was evaluated with the post hoc
Tukey test according to the affecting
factors: According to the occupational
groups; The factor that provides
significance for hepatitis A knowledge
status is that vocational higher education
school students have lower scores than
nurses, laboratory workers and cleaning
personnel. The factor that provides
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knowledge status is that doctors and
nurses score higher than midwifery
students and cleaning staff. In addition,
laboratory workers score higher than
midwifery students. The factor that
provides significance for the hepatitis C
knowledge status is that doctors, nurses,
and laboratory workers score higher than
midwifery students and cleaning staff.
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According to educational status; The
factor that provides significance for the
hepatitis B and hepatitis C knowledge
status is that university graduates score
higher than high school, secondary and
primary school graduates. According to
the results of the institution being worked
for; The factor that provides significance
for the hepatitis A knowledge status is
that those working in the State Hospital
have higher scores thanthose working in
the Vocational Higher Education School
and Vocational High School. The factor

that provides significance for the hepatitis
B knowledge status is that the employees
of the State Hospital have higher scores
than the other group. The factor that
provides significance for the hepatitis C
knowledge status is that State Hospital
employees have higher scores than the
vocational high school and other groups.
A moderately positive and significant
correlation was found between hepatitis
A, B, C knowledge level and age (table
4)

Table 4. Correlation between hepatitis A, B, C knowledge level and age

Hepatitis A Hepatitis B Hepatitis C
r-p r-p r-p
Age 0,232-<0,001 0,106-0,030 0,265-<0,001
Hepatitis A 1 0,198-<0,001 0,177-<0,001
Hepatitis B 1 0,817-<0,001
Hepatitis C 1

As a result of the ANOVA and Post Hoc
Tukey test, it was determined that the
hepatitis A, hepatitis B and hepatitis C
knowledge levels of the participants were

statistically significantly different from
each other. (meantSD, respectively;
53.44+£16.05, 68.22+20.6, 64.65+£25.36)
(p<0.001) (Figure 1)

Figure 1 Comparison of hepatitis A, B, C knowledge levels
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Discussion

Viral hepatitis is the leading cause of
liver cancer and liver transplants. The
first step for the prevention and
protection of viral hepatitis is to have
sufficient awareness and knowledge
about the disease (6).

Turkey is located in the middle endemic
region for hepatitis A. Infection often
peaks in late childhood and adolescence.
Outbreaks caused by infected water and
food are common (11,12,13). In the study
conducted by Ash et al. (14), the rate of
hepatitis A seroprevalence was found to
be 50% between the ages of 0-30, and
89% in those over the age of 46. The
low rate of seropositivity in the younger
age group makes this group more risky
for HAV infection. Although the
childhood immunization strategy with
hepatitis A vaccine seems to be effective
in reducing the reported incidence of
hepatitis A in individuals younger than 19
years of age, it has been observed that
people over 20 years of age are the most
susceptible population (15). In our study,
the mean age of the participants was
30.05+10.51, and they are in the risky
group. 9.5% of the respondents in the
survey answered that they are naturally
immune to hepatitis A, 29.8% have never
been immune and have not been
vaccinated, 20.2% are vaccinated, and
40.5% do not know their status. Hepatitis
A preventive and control measures need
to focus on adults, in addition to the
current childhood hepatitis A vaccination
program.
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Goktalay et al. (16); in the study he
carried out to measure the knowledge
levels of hepatitis B knowledge among
392 faculty and college students, he
determined that 71.4% knew correctly
about blood route transmission, 57.0%
knew correctly the sexual transmission,
and 56% knew correctly about from
mother to baby transmission during birth.
37.4% of the participants answered
correctly that it could not be transmitted
via water and food. According to Ersoy
etal. (17), in another study in which 195
midwives participated, 99.5% answered
correctly that hepatitis B can be
transmitted by blood, 93.8% answered
correctly that it can be transmitted from
mother to baby during birth, and 97.4%
answered correctly that it can be
transmitted during tooth extraction. Only
27.8% of the participants correctly knew
that hepatitis B would not be transmitted
by using common plates and 39% knew
that it can not be transmitted by Kissing.
In our study; the correct answer rate for
knowing that it can be transmitted via
needle stick was 94.5%, via sexual
intercourse is 90.0%, via dental treatment
was 83.6%, via common nail clippers
usage was 83.6%, via razor blades was
87.9%. The correct answer rate for no
infection transmission via the following
ways were: infected blood with intact
skin  (51.4%), handshake (86.2%),
drinking  infected water  (50.2%),
mosquito bite (28.3%), eating infected
food(48%).



In a study measuring the level of
knowledge of the personnel providing
primary health care services, it was
reported that the transmission routes of
hepatitis B infection were answered
correctly by 73% (18). Ersoy et al. (17)
found the rate of those who knew all the
transmission routes correctly to be 45%,
and this rate was quite low and it was
interpreted that the study only included
midwives, which may have caused the
level of knowledge to appear low. In our
study, it was conducted for all healthcare
professionals and 50% correct answers
for all the questions were evaluated as
adequate knowledge level. When the
adequacy of knowledge levels were
evaluated, it was remarkable that HAV
knowledge levels were lower than HBV
and HCV (p<0.001). Compared to other
studies, the level of HBV knowledge was
not found to be high.

The CDC estimates that approximately
385,000 sharp objects related injuries
occur annually among healthcare workers
in hospitals (19). According to the data
obtained from the Exposure Prevention
Network (EPINet), when the rates
reported in 2018 and the rates in 2014 are
compared, the risk of sharp objects
injuries increased by 20% (20), and the
risk of contact with infected blood and
body fluids increased by 42% (21).

In our study, when hepatitis A, B, C
knowledge levels were compared in terms
of gender, no statistically significant
difference was found between men and
women.

In a study measuring the hepatitis B
knowledge levels of students in faculty of
health personnel and higher education
students, the average correct answers was
found to be higher in those whostated that
they had knowledge about the disease
compared to those who did not (16).
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Similarly, in our study, the level of
knowledge was found to be higher in
those who received previous education
about Hepatitis B and C (p<0.01). No
statistically significant difference was
found between those who received and
who did not receive education in hepatitis
A (p< 0.692).1n a study investigating the
knowledge levels of general practitioners
about hepatitis B and hepatitis C (22); it
has been determined that the level of
knowledge about HCV infections is lower
than the level of knowledge about HBV
infections. Similar results were found in
our study.

When the health workers and students
were compared, no difference was found
between the hepatitis A knowledge
levels, while the hepatitis B and
hepatitis C knowledge levels werefound
to be significantly higher in the health
care workers (p=0.35, p=0.05, p<0.01).
This situation has been associated with
the provision of compulsory in-service
training for sharp objects wounds and
infectious diseases to the hospital staff
and hence, the increase in awareness. In
our study, a moderately positive and
significant  relationship was  found
between hepatitis A, B, C knowledge
level and age. Since the average age of
health workers is higher than that of
students, this supports the fact that the
knowledge level increased with age. The
lowest correct answer was given to the
question that it won’t be transmitted via
infected blood contact with intact skin
and mosquito bite.
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Conclusion
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Abstract

The present study was conducted to determine how nursing and midwifery students' attitudes
toward information and communication technologies affected their readiness for mobile
learning. The population consisted of all the students studying in the Departments of
Midwifery and Nursing, Faculty of Health Sciences, Gaziantep Islam Science and Technology
University. A personal information form, which was prepared by the researchers upon the
literature review and includes questions about the socio-demographic data of the students as
well as the Information and Communication Technology Attitude Scale and the Mobile
Learning Readiness Scale were used to collect the data (N=292). 62.5% of the participants
were aged between 17-19 years. 83.7% of the participants were female and the remainder
were male (n=283). The results of this study revealed that the students were
partially/moderately ready for mobile learning. The students obtained a medium-high score
concerning attitudes toward information and communication technologies. Consequently,
based on findings of the present study and other studies, we think that online learning, e-
learning and mobile learning environments have become more common in today's higher
education system and it is necessary to assess experience, perception, attitude, skill, and
readiness for these environments and to improve them along with the advancements in
information and communication technologies.
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1. Introduction

Computers and mobile technologies are
time-saving, portable, and useful in many
ways, thus resulting in becoming an
essential part of people’s lives (1,2). In a
digitalizing world, people can quickly
satisfy their learning and information
needs by using computer and mobile
technologies (3-5).

Mobile technologies have started to take
their place in education systems because
information can be easily accessed
anytime and anywhere. Hence, students
can maintain their learning activities
through mobile learning even when face-
to-face teaching is not possible (6).
Mobile (or M-) learning refers to a form
of learning that provides access to
information through mobile technology
without being tied to any specific
location and is designed around the
education that individuals need (7).

Technological advancements will be
definitely more visible in the field of
health in days to come, as are today (7).
The use of mobile technology and
learning has become more common in
nursing and midwifery education, as in
other —areas (7, 8). Following
developments in information and
communication technologies (ICTs) and
adapting mobile learning to
nursing/midwifery education are
predicted to be beneficial for an effective
and rapid learning (3, 4, 9).

The recent increase in digitalization of
education has led students and instructors
to use mobile learning environments
(10).
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Meanwhile, as long as students have
exhibited positive attitudes toward
information and communication
technologies and have become ready for
mobile learning, they benefit from the
effectiveness of learning environments
more (3, 4, 9). This situation has required
nurses and midwife instructors to
conduct studies on information and
communication technologies and mobile
learning (7, 8).

Although students' attitudes toward
information and communication
technologies and their readiness for
mobile learning have been studied, there
is a limited number of studies on this
subject. In the literature, no study has
been found that included both nursing
and midwifery students and investigated
the effect of their attitudes toward
information and communication
technologies on their readiness for
mobile learning. Once this objective is
achieved, their competence in
information technology and mobile
learning and their attitudes towards them
as well as the relationship of their
competence and attitudes with socio-
demographic factors can be determined
and the related education plans can be
made. In this context, the present study
was conducted to determine how nursing
and midwifery students' attitudes toward
information and communication
technologies affected their readiness for
mobile learning.
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2. Material and Methods

2.1. Location: Gaziantep Islam
Science and Technology University,
Faculty of Health Sciences

2.2. Time: The study was conducted
between June 2021 and June 2022.
Population and sample: The
population consisted of all the students
studying in the Department of
Midwifery and Nursing, Faculty of
Health Sciences, Gaziantep Islam
Science and Technology University
(N=292). The sample consisted of the
students who agreed to participate in
the study (n=283).

2.3.

Inclusion criteria were determined as
follows;

e Being a student studying at Midwifery
or Nursing Department of Gaziantep

Islam Science and Technology
University,  Faculty of Health
Sciences.

e Agreeing to participate in the study.

Exclusion criterion was below;

e Students who requested to withdraw
from the study during the data
collection process were not included
in the study.

2.4. Design: This is a descriptive and cross-
sectional study.

2.5. Those contributing to the study: The
researchers took part in every stage of
the study.

2.6. Data collection tools: A
personal information form, which was
prepared by the researchers upon the
literature review and includes questions
about the socio-demographic
characteristics of the students as well
as the Information and Communication
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Technology Attitude Scale and the
Mobile Learning Readiness Scale were
used to collect the data (1, 10). Personal
Information Form; The form includes a
total of 11 questions about the students’
age, gender, family type, university
year, and status of using internet,
mobile device, and technology.
Information and  Communication
Technology Attitude Scale (ICTAS);
The scale was developed by Giinbatar.
This five-point Likert type scale has 23
items and five subscales (“general
tendency of ICT ", "access to information
in virtual environment”, "computer
hardware”, "use of software”, and
"communication in virtual environment")
(10).

Mobile Learning Readiness Scale
(MLRS); Lin et al., (2016) developed the
scale to determine the readiness of
nursing students for mobile learning and
Gokgearslan et al., (2017) adapted it to
Turkish and conducted its validity and
reliability study. While the original
version of the scale has 19 items, its
Turkish version has 17 items. The scale
items are grouped under three subscales;
“self-sufficiency (items 1-2-3-4-5-6),
optimism (items 7-8-9- 10-11-12-13), and
self-learning (items 14-15-16-17)”. The
Cronbach’s alpha coefficient of the scale
is 0.95. The items are rated in 7-point
Likert type scale, ranging between (1)
“strongly disagree” and (7) “strongly
agree”. The lowest and highest scores of
the scale are 17 and 119 points,
respectively (1).

2.7. Data Collection: The participants
gave their consent by marking the
statement “I agree to participate in the
study” on the form. The data were
collected by sending the data collection
tools to the students through Google
forms.
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2.8 Data analysis: Statistical analysis of the
data was performed using SPSS 22 software.
The data were assessed at the confidence
interval of 95% and significance level of
0.05. The distribution of the scale scores to
the normal distribution was examined by
Kolmogrov

Smirnov and Shapiro Wilks test, and their
distribution was found to be suitable for
normal distribution.

3.Findings

The results of the study indicated that 62.5%
of the participants were aged between 17-19
years. 83.7% of them were female and the
remainder were male. Table 1 shows socio-
demographic characteristics of the
participants.

Table 1. Some socio-demographic characteristics of the participants (N=283)

Socio-demographic Characteristics Number %
17-19 years 177 62.5
Age
20-25 years 106 375
Female 237 83.7
Gender
Male 46 16.3
I Nuclear Family 214 75.6
amily Type Extended Family 69 24.4
Midwifery 96 33.9
Department .
Nursing 187 66.1
Universit 1 142 50.2
niversity year
Yy 2 141 49.8
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Table 2 shows the participants’ status of
using the internet, mobile device, and
information and communication
technology. 20.8% of the participants
were connecting the internet or using
mobile devices or information and
communication technology for 6 or more
hours. When the participants’ reasons for
using mobile devices were examined,
48.1% of them stated that they were
using their mobile devices for
communication purposes.

Table 3 shows the data on the readiness
of the participants for mobile learning.
There was a significant difference
between their MLRS total scores in terms
of the reason for using mobile devices
and what devices they most used during
their courses (p<0.05). The results of the
TUKEY test applied to determine which
group caused the difference indicated
that the readiness level was significantly
higher in those who were able to use
mobile devices moderately than those
who had poor ability to use mobile
devices. Also, those who had good and
very good ability to use these devices
had a significantly higher level of
readiness when compared to their
counterparts with poor and very poor
ability.

The readiness level of those who used
most frequently smartphones, laptops,
and tablets during their distance
education courses was significantly
higher than that of those who used
desktop computers most frequently.
Table 3 shows the data on the readiness
of the participants for mobile learning.
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There was a significant difference
between their MLRS total scores in terms
of the reason for using mobile devices
and what devices they most used during
their courses (p<0.05). The results of the
TUKEY test applied to determine which
group caused the difference indicated
that the readiness level was significantly
higher in those who were able to use
mobile devices moderately than those
who had poor ability to use mobile
devices. Also, those who had good and
very good ability to use these devices had
a significantly higher level of readiness
when compared to their counterparts with
poor and very poor ability.
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Table 2. The Participants’ status of using Internet, Mobile Device, and Information and Communication
Technology (N=283)

Characteristics Number %
1 hour 11 3.9
2 hours 36 12.7
How much time did you spend in front of a screen every | 3 hours 55 194
day? 4 hours 63 22.3
5 hours 59 20.8
6 and longer 59 20.8
Very poor 1 04
Poor 10 3.5
Ability to use mobile devices Moderate 154 54.4
Good 96 339
Very good 22 7.8
Shopping 2 0.7
Training and research 99 35.0
Reason for using maobile devices
Amusement 46 16.3
Communication 136 48.1
Smartphone 249 88.0
What device did you use most during your distance Laptop computer 20 7.1
undergraduate courses? Desktop computer 3 1.1
Tablet computer 11 3.9
It's very difficult to
access the internet 31 11.0
I can't always access the
internet 87 307
How good is the internet access where you live?
I can often access the
internet 110 389
I can always access the
internet %5 194
Very slow 15 5.3
) ) ] ) Slow 115 40.6
How fast is the internet connection where you live?
Fast 147 51.9
Very fast 6 2.1

The readiness level of those who used
most frequently smartphones, laptops,
and tablets during their distance
education courses was significantly
higher than that of those who used
desktop computers most frequently.

392



Bulut et al.

Table 3. Distribution of data on the participants’ MLRS mean scores in terms of their socio-demographic

characteristics (N=283)

Total Readiness

Standard p
- Mean L
Characteristics Deviation
Age 17-19 66.25 25.60
0.319a
20-25 69.43 26.55
Gender Female 67.05 25.64
0.562a
Male 69.48 27.74
Family type Nuclear Family 68.89 26.59
Extended Famil 0.099a
xtende y 62.96 23.50
Department Midwifery 65.84 25.69
- 0.459a
Nursing 68.26 26.13
Grade 1 67.60 25.40
0.919a
2 67.28 26.60
How much time were you spending | 1 hour 67.45 25.66
per day in front of a screen? 2 hours 63.33 26.69
3 hours 64.29 25.55
0.378b
4 hours 72.67 24.32
5 hours 64.90 27.07
6 hours and longer 69.85 26.42
Ability to use mobile devices Very poor
Poor 46.50 17.71
Moderate 62.69 22.88 0.000b*
Good 74.25 26.76
Very good 81.00 32.84
Reason for using mobile devices Shopping 105.00 8.49
Training and research 67.81 28.91
0.109b
Amusement 62.48 25.38
Communication 68.30 23.58
What device did you most use in your | Smartphone 66.98 25.96
undergraduate classes during distance Laptop computer 73.05 2404
education? 0.013b*
Desktop computer 26.33 15.31
Tablet computer 78.64 20.23
How good is the internet access |It’s very difficult to access the 58.13 26.50
where you live? internet ' '
I can't always access the internet 66.85 25.65 0.101b
| can often access the internet 67.98 24.98
I can always access the internet 72.55 21.27
How fast is the internet connection | Very slow 64.33 22.16
where you live? Slow 65.12 25.00
0.517b
Fast 69.30 26.41
Very fast 74.17 41.39
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Table 4 shows the data related to the
ICTAS scores of the participants. There
was a significant difference between
their ICTAS scores in terms of the time
they spent in front of a screen every day,
the ability to use mobile devices, and the
status of accessing the internet where
they lived (p<0.05). The results of the
TUKEY test applied to determine which
group caused the difference indicated
that those who were spending 3, 4, and 6
or more hours in front of the screen every
day had a significantly higher ICTAS
total score compared to those who were
spending 2 hours.

The ICTAS mean score was significantly
higher in those who were able to use

Table 4. Distribution of data on the participants’ ICTAS mean scores in

characteristics (N=283)

Bulut et al.

mobile devices at moderate, good, and
very good levels than those who had poor
ability to do. Moreover, those with good
level of ability had a significantly higher
ICTAS mean score compared to their
counterparts with moderate level of
ability. The ICTAS mean score was
significantly higher in those who can't
always access the internet when
compared to those who had a hard time
accessing the Internet. Furthermore,
those who can always access the internet
had a significantly higher ICTAS mean
score than those who had a hard time
accessing the Internet and those who can
often access.

terms of their socio-demographic

Information
Communication
Technologies p
Standard
o Mean -
Characteristics Deviation
Age 17-19 71.09 19.42 0.191
.191a
20-25 74.22 19.42
Gender Female 72.33 18.82
0.895a
Male 71.91 22.60
Family type Nuclear Family 73.43 19.21
Extended Family 68.65 19.87 0.076a
Department Midwifery 72.31 19.99
- 0.975a
Nursing 72.24 19.21
Grade 1 71.15 19.06
0.334b
2 73.38 19.83
How much time were you spending per day |1 hour 76.00 17.62
in front of a screen? 2 hours 63.69 20.16
3 hours 72.71 19.52
t3
4 hours 7711 16.58 0.040b
5 hours 71.17 19.73
6 hour and longer 72.29 20.64
Ability to use mobile devices Poor 47.90 1356
Moderate 69.66 19.17 0.000b*
Good 78.28 16.87
Very good 75.59 22.87
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Reason for using maobile devices Shopping 95.00 8.49
Training and research 74.33 19.99
0.159b
Amusement 69.30 20.94
Communication 71.42 18.39
What device did you most use in your | Smartphone 7151 19.45
undergraduate  classes during distance Laptop computer 80.70 15.29
o 0.118b
education? Desktop computer 60.67 | 34.27
Tablet computer 77.00 19.35
How good is the internet access where you |It’s very difficult to access
live? the internet 6513 19.98
F can't always access the 73.43 19.30
Internet 0.011b*
! can often access the 70.29 19.21
internet
! can always access the 78.38 18.36
internet
How fast is the internet connection where | Very slow 71.00 21.79
you live? Slow 70.82 | 18.68
0.661b
Fast 73.29 19.62
Very fast 77.83 26.09

Correlation analysis was performed to
determine the correlation between the
MLRS and the ICTAS, and the Pearson’s
correlation coefficient was obtained
(Table 5). The overall MLRS had a
positive significant correlation with the
general tendency of ICT subscale by
57.4%, the access to information in
virtual environment subscale by 60.1%,
the computer hardware subscale by
13.5%, the use of software subscale by
49%, and the communication in virtual
environment subscale by 41.6%.

Self-sufficiency subscale of MLRS had a
positive significant correlation with the
general tendency of ICT subscale by
55%, the access to information in virtual
environment subscale by 54.1%, the
computer hardware subscale by 14.8%,
the use of software subscale by 48.4%,
and the communication in virtual
environment subscale by 38.7%.
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Its optimism subscale had a positive
significant correlation with the general
tendency of ICT subscale by 54.7%, the
access to information in virtual
environment subscale by 58.8%, the use
of software subscale by 45.7%, and the
communication in virtual environment
subscale by 38.1%.

Its self-learning subscale had a positive
significant correlation with the general
tendency of ICT subscale by 47.9%, the
access to information in virtual
environment subscale by 52.4%, the use
of software subscale by 40.6%, and the
communication in virtual environment
subscale by 38.9%.
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Table 5. Correlation between MLRS and ICTAS scores of the participants (N=283)

Access to L.
General ; . Communication
information | Computer | Use of | . .
tendency |. . in virtual
in virtual | hardware software .
of ICT . environment
environment
Overall MLRS r | 574" 601" 135" 490" 416"
p |.000 .000 .023 .000 .000
Self-sufficiency r|.550™ 541" 148" 484" 387"
p |.000 .000 012 .000 .000
Optimism r | 547 588" 113 457" 381"
p |.000 .000 .059 .000 .000
Self-learning r|.479™ 524 111 406™ .389™
p |.000 .000 .063 .000 .000
4.Discussion The results of the present study revealed

The results of this study were discussed
with the relevant literature. In the present
study, it was determined that most of the
students were female. The similar studies
reported that most of students were
female (2,3,11,12). It can be asserted that
this was associated with the fact that
midwifery and nursing departments in
Turkey are mostly preferred by female
individuals. In this study, it was found
that the students were
partially/moderately ready for mobile
learning. Among similar studies, the
students were partially ready for mobile
learning in the study by Yalginkaya, most
of the students were ready in the study by
Zayim and Deniz, and the students were
moderately ready in the study by
Swrakaya and  Alsancak  Sirakaya
(2,11,13). Different findings reported by
in similar studies may have been
associated  with  the course of
technological advancements over time.
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that the students obtained a medium-high
score from the ICTAS. In their study,
Gilindogdu et al, stated that nursing
students exhibited positive attitudes
toward ICTs. In the study by Sahin et al.,
students' attitudes toward ICTs were
highly  positive. In another study
conducted with nursing and midwifery
students, they obtained low- medium
scores from the ICTAS (2,4,14). In the
light of these findings, it can be asserted
that this result is associated with the fact
that in this era, information and
communication technologies are
developing rapidly and university
students show an intense interest in
technological developments.

In the present study, no significant
difference was found between the
students’ MLRS total and subscale scores
and the variable of university year.
Similar studies reported that there was a
correlation between the university year
and the scale scores (2,11,15).



Since the related university has recently
been established, only first and second-
year students have been studying. This is
thought to be the cause of the difference.

In this study, it was determined that there
was a significant difference between the
students’ MLRS total score and the most
frequently used device by them. In the
study by Yalginkaya, it was reported that
while there was no significant difference
between wusing smartphone and the
readiness scale total score, there was a
significant difference between using
laptop, desktop, and tablet computers and
the readiness scale total score (11). The
result might have been caused by the
limited battery life and small screen size
of smartphones.

In the present study, it was determined
that there was a significant difference
between the students’ MLRS total score
and their ability to use the mobile device.
The readiness level of the students who
were able to use mobile devices at very
good and good levels was higher. It is
suggested to organize trainings aiming to
improve students’ abilities to use mobile
devices and information and
communication technologies so that their
readiness level can be elevated. In this
study, it was determined that the total
score of the scale was significantly
higher in those who spent more times in
front of the screen and were able to use
mobile devices at very good and good
levels. Likewise, in their study, Sahin et
al., reported that when the students used
the computer for longer period of times,
their scale mean scores increased (4). It
is an expected result that an individual
who spends a great deal of time with
technological devices has a positive
tendency toward ICTs.
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It was determined that the participants’

levels in general tendency of ICT
subscale of the |ICTAS differed
significantly in terms of the most

frequently used device during distance
education. The level of general tendency
of ICT was significantly higher in those
who used most frequently smartphones,
laptop computers and tablet computers
during distance education than their
counterparts  who  used  desktop
computers most frequently. It was
thought that general tendency of ICT
increased since smartphones, tablets and
laptops are portable and provide the
opportunity to participate in educational
environments at anytime.

In this study, it was found that the overall
MLRS had a positive significant
correlation with the general tendency of
ICT subscale by 57.4%, the access to
information in virtual environment
subscale by 60.1%, the computer
hardware subscale by 13.5%, the use of
software subscale by 49%, and the
communication in virtual environment
subscale by 41.6%. Although there are
studies examining the ICT-related skills,
attitudes, and experiences of nursing and
midwifery students, no study has been
found that examines the correlation of
ICT with mobile learning readiness.
Therefore, the correlational analysis
between the scales was discussed with
the studies on different groups using
similar scales.

A study examining education faculty
students’  attitudes toward distance
education and readiness for e-learning in
students from education faculty reported
that there was a moderate correlation
between attitude toward distance
education and readiness for e-learning
(16).



Likewise, the correlational analysis of
the total and subscale scores of the scale
revealed a moderate correlation. In
Haznedar's study on university students,
it was found that while the first-level
variable  predicting the skills of
information and communication
technologies was the experience of using
computer, the first-level variable
predicting the attitude toward e- learning
was learning (17).

Consequently, based on findings of the
present study and other studies, we think
that online learning, e-learning and
mobile learning environments have
become more common in today's higher
education system and it is necessary to
assess experience, perception, attitude,
skill,, and readiness for these
environments and to improve them along
with the advancements in information
and communication technologies.
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Abstract

The most common diseases presenting to the internal medicine outpatient clinic are type 2
diabetes mellitus, hypertension, chronic kidney disease and gastroesophageal reflux disease.
Thyroid function tests, vitamin B12 and folic acid levels were compared in these diseases.
Within the scope of the study, 91 patients were included in the study. Cases with type 2 diabetes
mellitus, hypertension, chronic kidney disease and gastroesophageal reflux disease as chronic
diseases were examined in the study. In this context, besides demographic data and routine
biochemical data, TSH, fT3, fT4, vitamin B12 and folic acid levels were also scanned
retrospectively from patient files. The mean age of the 91 patients included in the study was
61.29 + 14.23 and was not statistically different between the groups. The FT3 level was found
to be the highest in the first group compared to the other groups, but it was not statistically
significant (p=0.863). The highest FT4 level was detected in group 4, but it was not statistically
significant (p=0.839). TSH value was found to be the highest in the gastroesophageal reflux
disease group and was not statistically significant when compared to other groups (p=0.898).
The comparison of folic acid and vitamin B12 levels between the groups was not statistically
significant (p=0.605). Spearmens’s correlation analysis revealed folic acid was significantly
positive correlated with folic acid (rho=0.797, p=0.001). TSH levels were not significantly
corelated with fT3, fT4, folic acid and vitamin B12 (rho=0.015, p=0.891; rho= -0.177,
p=0.093; rho=0.011, p=0.916; rho=0.153, p=0.147). This study demonstrated that serum TSH,
ft3, ft4, vitamin b12 and folic acid levels were found similar in all groups. On the other hand,
significant difference was not found between groups in term of TSH, fT3, fT4, vitamin B12 and
folic acid.

Keywords: Type 2 diabetes mellitus, hypertension, chronic renal diseas, gastroesophageal

reflux disease
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Introduction

Patients applying to the internal
medicine outpatient clinic are divided
into two groups as acute and chronic
diseases. Important chronic diseases in
the field of internal medicine are
diabetes mellitus, hypertension, chronic
kidney disease and gastroesophageal
reflux disease causing dyspepsia.

Type 2 diabetes mellitus accounts for
more than 90 percent of diabetes cases
in the United Statesand Europe. Type 1
diabetes has a share of 5-10%. Genetic
and environmental factors play a rolein
the pathogenesis of diabetes mellitus.
In addition, various phenotypic forms
of diabetes, defined as "atypical
diabetes”, which do not fully comply
with the definitions of type 1 and type2
and whose pathogenesis has not been
fully elucidated, are emerging. Weight
gain due to inactivity and obesity,
which are a worldwide problem, also
increase the incidence of type 2
diabetes. Type 2 diabetes is the
most common phenotypic form of
diabetes in adults, andhyperglycemia
is characterized by varying degrees of
insulin  resistance and deficiency.
Insulin  resistance and  insulin
deficiency may occur with genetic and
environmental effects, which may
impair beta cell function in every
patient and may make insulin
resistance known as glucotoxicity
more evident (1,2).

Hypertension has a high prevalence
worldwide, and hypertension
prescriptions among non- pregnant
adults in the United States are a major
cause of hospital visits and chronic
prescription drug use (3,4).
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In addition, blood pressure control is
not sufficient in approximately half of
the patients with  hypertension.
However, patients do not apply to
health professionals because they do
not have obvious symptoms. The
prevalence of hypertension in the
United States is higher in men, older
adults, black adults, and rural
individuals ~ (5,7). The  global
prevalence of hypertension is similar
to that in the United States, although it
varies by country (8). Pooled data using
the definition of hypertension as
taking antihypertensive medication or
having systolic

>140 mmHg or >90 mmHg diastolic
blood pressure show that in 1990
approximately 32 percent of the world's
adult population (aged 30 to 79 years)
had hypertension (9).

Chronic kidney disease is the name
given to irreversible deterioration of
kidney  function. Chronic Kidney
disease guidelines state the concept of
kidney disease, which requires the
attention of general internists, to
develop strategies for its early detection
and management. Chronic Kkidney
failure, regardless of the cause. It is
defined as the presence of Kkidney
damage or decreased kidney function
for one or more months (10). Damage
or diminished function must persist for
at least 3 months. Decreased Kidney
function usually refers to a decreased
glomerular filtration rate (GFR)
estimated using serum creatinine and
one of the existing equations (eGFR).



The passage of gastric contents through
the esophagus is a normal
physiological process.
Gastroesophageal reflux is defined as a
disease when it causes macroscopic
damage to the esophagus or causes
symptoms. Patients presenting to
general internal medicine outpatient
clinics describe symptoms that are
independent of each other. For this
reason, many diseases should be
considered in the differential diagnosis
and appropriate diagnostic tests should
be requested. Thyroid dysfunction, iron
deficiency anemia, vitamin B12
deficiency and folic acid deficiency
should also be considered in the
differential diagnosis of weakness and
fatigue, which are two important
complaints seen in internal medicine
outpatient clinics. In this study, the
frequency of possible accompanying
thyroid dysfunction and other causes
of anemia in patients diagnosed with
type 2 diabetesmellitus, hypertension,

chronic Kidney disease and
gastroesophageal reflux were
investigated.

Materials and methods

Study groups

315 patients who applied to the internal
medicine  outpatient  clinic  were

included in the study. Acute diseases
were not included in the evaluation.
The patients were evaluated in terms of
chronic disease. Among the chronic
diseases, hypertension was defined as
type 2 diabetesmellitus, chronic kidney
disease and gastroesophageal reflux. 91
patients with chronic disease were
included in the study. Exclusion criteria
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for the study were type 2 diabetes
mellitus, chronic Kkidney disease,
hypertension, and having a chronic
disease other than gastroesophageal
reflux. Demographic, clinical and
laboratory data of the patients were
collected retrospectively from patient
files. Glucose, urea, creatinine, uric
acid, albumin, globulin, total protein,
aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase,
gamma glutamyltransferase, lactate
used in the study. The standart
reference ranges were as follows: T4
0.61-1.45 ng/dL, fT3 2,5-3,9 ng/dL,
vitamin B12 180-914 ng/L, and folic
acid 5.9-24.8 ug/L. Dehydrogenase,
total bilirubin, calcium, phosphorus,
vitamin B12, folic acid, thyroid
stimulating hormone, free T3 and free
T4 levels were obtained
retrospectively. The diagnoses of the
patients were diagnosed using the
diagnostic criteria determined by the
international guidelines, or the patients
who were previously diagnosed and
using active treatment were considered
to have a previous diagnosis. The study
protocol was made with the permission
of Gaziantep  University ethics
committee.

Statistical analysis

In the present study, compliance of
variables with normal distribution have
been evaluated wusing histograms,
variation  coefficients,  skewness,
sharpness, detrended normality graph
and Kolmogorov-Smirnov test. Median
(minimum/maximum) has been used to
present  descriptive  statistics  of
variables without normal distribution.
Mean standard deviation (SD) values
ofvariables with normal distribution are



provided (mean + SD, 95% CI).
ANOVA test has been used to evaluate
differences between groups in terms of
fT3, fT4,TSH, vitamin B12, and folic
acid. When the ANOVA test was
applied, no statistically significant
difference could be detected between
the variances, so post hoc analysis was
not needed and was not used. The
Pearson correlation test has been used
for continuous variables that showed a
normal distribution. IBM SPSS version
24 (IBM Corp., Armonk NY, USA)
have been used for statistical analysis
and calculations. Statistical
significance level has been defined as P
<0.05.

Results

The mean age of the patients was 61.29
+14.23. 49.5% (n:45) of the patients
were female and 48.4% (n:46) were
male. Biochemical and hormonal
parameters of the entire study
population are given in the table. The
patients were divided into groups
according to the main diagnostic
groups. The first group consists of
hypertension, the second group consists
of type 2 diabetes mellitus, the third
group consists of chronic Kkidney
disease and the fourth group consists of
gastroesophageal reflux disease. The
first group consisted of 30 patients with
hypertension, the second group
consisted of 39 patients with type 2
diabetes mellitus, the third group
consisted of 20 patients with chronic
kidney disease, and the fourth group
consisted of 2 patients with
gastroesophageal reflux. According to
the groups, the wvalues of the
biochemical parameters of the patients
at the time of application are given in
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the table. Among the patients included
in the study, the rate of smokers in the
1st group was 18.5%, 15.7% in the 2nd
group, 14.8% in the 3rd group and
13.97% in the 4th group. There was no
statistically significant difference in
terms of body mass index (BMI) of the
patients (p=0.672). The FT3 level was
found to be the highest in the first
group compared to the other groups,
but it was not statistically significant
(p=0.863). The highest FT4 level was
detected in group 4, but it was not
statistically significant (p=0.839). TSH
value was found to be the highest in the
gastroesophageal reflux disease group
and was not statistically significant
when compared to other groups
(p=0.898). The comparison of folic
acid and vitamin B12 levels between

the groups was not statistically
significant (p=0.605).

It was  performed  Spearmen’s
correlation analysis to evaluate the
associations between serum TSH,
fT3,fT4, folic acid and Vitamin B12.
Spearmens’s  correlation  analysis

revealed folic acid was significantly
positive correlated with folic acid
(rho=0.797, p=0.001). TSH levels were
not significantly corelated with fT3,

fT4, folic acid and vitamin B12
(rho=0.015, p=0.891; rho= - 0.177,
p=0.093,; rho=0.011, p=0.916;
rho=0.153, p=0.147). FT3 was
positively correlated with TSH and
folic acid (rho=0.015, p=0.891,
rho=0.797, p=0.001) and negative

correlated with fT4 and vitamin B12
(rho= -0.040, p=0.709; rho= -0.109,

p=0.309). FT4 was positively
correlated with vitamin B12
(rho=0.022, p=0.837 and negative

correlated with TSH, fT3, vitamin B12



and folic acid (rho= -0.177, p=0.093;
rho= -0.040, p= -0.030; rho=0.776).
Vitamin B12 was positively correlated
with TSH, fT4 and folic acid
(rho=0.153, p=0.147; rho=0.022,
p=0.837; rho= 0.056, p=0.601) and
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negative correlated with fT3 (rho= -
0.109, p=0.309). Folic acid was
positively correlated with TSH, fT3
and vitamin B12 (rho=0.011,p=0.916;
rho=0.767,p=0.01, rho=0.056,
p=0.601).

Table 1. The clinical characteristics of all patients

Glucose (mg/dL)
Urea(mg/dL)

Uric acid(mg/dL)
Creatining(mg/dL)
Albumin (g/dL)
Globulin (g/dL)
Total protein (g/L)
AST (U/L)
ALT(UIL)
ALP(U/L)
GGT(U/L)

Total Bilirubin(mg/dL)
LDH (U/L)
Calcium(mg/dL)
Phosphorus(mg/dL)
Vitamin B12(pg/mL)
Folic acid(ng/mL)
TSH(mU/L)

fT3 (pg/mL)
fT4(pg/mL)

M eant Standart deviation
162.40 + 68.82
83.74 + 62.22
7.19+3.94
1.44 +£1.43
3.20 £1.90
3.04 +0.83
11.50 £52.11
197.02 +£487.10
108.97 +£285.18
179.08 + 182.94
136.60 +£195.23
1.24 +2.33
390.40 £165.87
8.44 +1.40
4.60 £1.96
575.97 £442.46
8.48 £7.43
2.67 £6.19
6.01 £23.04
1.22 +£0.64
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Table 2 The clinical characteristics of all patients separated by groups

Mean +Standart deviation 95% CI ( Lower-Upper) p
Free T3
1.Group 8.03 + 28.68 -2.88 - 18.93
2.Group 6.50 + 25.08 -1.74 - 14,74 0.863
3.Group 2.47+0.53 223 - 272
4.Group 2.36 £0.61 -3.10 - 7.82
Free T4
1.Group 1.24+0.811 094 - 154
2.Group 1.23+0.64 1.02 - 144
3.Group 1.12+0.28 0.99 - 1.25 0.839
4.Group 1.37+0.70 -498 - 7.72
TSH
1.Group 2.09+2.86 1.02 - 3.16
2.Group 3.30+8.78 045 - 6.15
3.Group 2.16+3.47 054 - 3.79 0.898
4.Group 3.79+4.89 -40.23 - 47.80
Folic acid
1.Group 8.85+8.34 152 - 574
2.Group 8.8148.18 1.31 - 6.16
3.Group 7.48+4.47 0.99 - 5.39 0.882
4.Group 6.36+0.29 3.69 - 9.03
Vitamin B12
1.Group 602.00+469.14 426.82 - 777.18
2.Group 524.85+417.54 389,50 - 660.19
3.Group 659.60+469.92 439.67 - 879.53 0.605
4.Group 346.00+£219.20 -1623.46 - 2315.46

Table 3 Perason’s correlation analysis between laboratory variables and clinical features for patients

TSH fT3 T4 Vitamin B12 Folic acid
TSH
rho 1 0.015 -0.177 0.153 0.011
p 0.891 0.093 0.147 0.916
fT3
rho 0.015 1 -0.040 -0.109 0.797
p 0.891 0.709 0.309 0.001
fT4
rho -0.177 -0.040 1 0.022 -0.030
p 0.093 0.709 0.837 0.776
Vitamin B12
rho 0.153 -0.109 0.022 1 0.056
p 0.147 0.309 0.837 0.601
Folic acid
rho 0.011 0.767 -0.030 0.056 1
p 0.916 0.001 0.776 0.601
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Discussion

In the present study, it is found that the
serum levels of vitamin B12, folic acid,
TSH, free T3 and free T4 were not
statistically different between patients
groups but the levels of these parameters
were found insignificantly different in
terms of groups. The highest TSH value,
the lowest folic acid and vitamin B12
levels were found in the gastroesophageal
reflux disease group. This indicates that
patients with gastroesophageal reflux
disease should use acid-suppressing
therapy, which is an important goal of
treatment. It is known that the
bioavailability of levothyroxine
preparations used in the treatment of
hypothyroidism is also low due to drug
interactions, and it shows that acid
suppressive treatments cause an increase in
TSH level for this reason. These results are
important evidence that the treatment of
patients with gastroesophageal reflux
disease differs in some hormone and
vitamin parameters, which are the basic
needs of the body.

The prevalence of gastroesophageal reflux
disease is increasing worldwide and causes
deterioration in quality of life (11,12).
Dyspepsia is a disease characterized by
abdominal  pain, retrosternal  pain,
belching, bloating, and nausea, usually
originating from the upper gastrointestinal
tract. Reflux symptoms such as heartburn
and regurgitation are considered typical
symptoms of gastroesophageal reflux
disease.  However, other  dyspeptic
complaints may be seen in patients with
non-erosive  gastroesophageal  reflux
disease (13,14).
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In the pathogenesis of dyspeptic patients,
increased gastric acidity is treated by
suppressing it with acid-suppressing drugs.

In these patients, different clinical
symptoms may accompany due to
multiple  pathogenesis of endocrine

disorders. Hormonal interactions between
systems are not clearly known.
Gastrointestinal symptoms or signs may
also cause thyroid disease symptoms to
occur and, if ignored, may lead to
misdiagnosis or delay in diagnosis (15).

Acid-suppressing treatments used in the
treatment of reflux are proton pump
inhibitors and histamine 2 receptor
antagonists. These drugs are defined as
acid-suppressing therapies (ALA) and are
commonly used drugs for the
gastrointestinal tract. Although the use of
ALA is generally considered a safe
therapeutic agent, long-term use of ALA
raises concerns about vitamin B12
deficiency. The hypothesis of this situation
can be explained by understanding how
vitamin B12 is obtained in the human
body. Diet is the only source of vitamin
B12 for humans. Vitamin B12 is naturally
protein bound. The human body uses
stomach acid and pepsin to convert the
vitamin to free vitamin B12, which then
binds to the R-protein in the stomach.
Once it reaches the less acidic duodenum,
vitamin B12 is released from the R-
proteins by pancreatic enzymes and binds
to intrinsic factor. Vitamin B12 bound to
intrinsic factor is then absorbed into the
body via terminal ileum cubilin receptors
(16,17). There are 2 reasons why chronic
ALA use can cause vitamin B12
deficiency.



First, it inhibits the absorption of vitamin
B12 by lowering stomach acidity. Vitamin
B12 cannot be separated from dietary
protein. Secondly, a higher pH value in
the intestine may cause malabsorption by
causing bacterial growth (18,19).

Levothyroxine, which is used in the
treatment of thyroid, changes its
absorption in case of increased gastric
acidity (20). Various studies have
confirmed that patients with impaired
gastric acid secretion due to disease or
using proton pump inhibitors may require
higher doses of levothyroxine to achieve
targeted TSH(21,22). This effect proves
clinically important in patients with
chronic  ALA  administration  (23).
Although the proton pump inhibitors
pantoprazole and esomeprazole do not
seem to change the pharmacokinetic
parameters of levothyroxine, the data are
insufficient to prove their safety (23,24).
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Neuropathy in Diabetic Patients?
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Abstract

It is known that there are immunological inflammatory mechanisms that play a role in the
pathogenesis of type 2 diabetes mellitus (DM), which is a common metabolic disease in adults.
Chronic inflammation plays a role in the development of chronic microvascular complications.
Neutrophil-lymphocyte ratio (NLR) is a new marker of inflammation that is inexpensive and
easy to administer. NLR is accepted as a marker of systemic inflammation and is used as a
prognostic marker in patients with heart diseases and malignancies. The aim of this study is to
examine whether there is a relationship between NLR and neuropathy, one of the microvascular
complications, in patients with type 2 diabetes mellitus in adults. One hundred and nine diabetic
patients (40 without microvascular complications and 69 with microvascular complications)
were included in the study. Microvascular complications from DM were evaluated with NLR
and compared with different inflammatory markers. NLR was higher in patients with diabetic
complications compared to the group without (20.40+14.79 vs 5.56+3.46, respectively;
p<0.001). Spearmens's correlation analysis revealed NLR was significantly positively
correlated with ESR (r:0.633, p:<0.001) and CRP (r: 0.387, p:<0.001). Increased NLR levels
may be associated with neuropathy in type 2 diabetic patients.

Keywords: Type 2 diabetes mellitus, neutrophil lymphocyte ratio, neuropathy, microvascular

complication
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Introduction

Type 2 diabetes mellitus (T2DM) is a
common metabolic disease in adults. It
is estimated that diabetes mellitus
affects 537 million adults worldwide
(1). In an analysis of data from the
National Health Interview Survey
(2016 and 2017), the prevalence of
diagnosed type 2 diabetes among adults
in the United States was 8.5 percent
(2). The main reasons for the increase
in  prevalence are hypercaloric
nutrition, obesity, decreased physical
activity and secondary causes (3). DM
is a chronic and metabolic disease
characterized by high blood sugarlevels
that can lead to the development of
acute, chronic microvascular and
macrovascular complications. T2DM
usually occurs due to insulin resistance
and impaired insulin secretion. In 90%
of T2DM npatients, there is insufficient
insulin secretion from pancreatic beta
cells, insulin resistance in tissues, and
insufficient  compensatory  insulin
secretion response (4-5). Uncontrolled
disease causes hyperglycemia, and the
insulin  secreted cannot maintain
glucose homeostasis. Patients with
T2DM are mostly obese or have
increased adipose tissue predominantly
in the abdomen. In this reduction,
adipose tissue supports the
development of insulin resistance
through various inflammatory
mechanisms, including increased free
fatty acid (FFA) secretion and
adipokine  degranulation. In the
development of T2DM, pancreas (alpha
and beta cells), liver, skeletal muscles,
kidneys, brain, small intestines and
adipose tissue are affected together (6).

Data obtained from studies show that
adipokine tissue dysregulation,
inflammation, abnormalities in
intestinal microbiota, and immune
dysregulation are important factors that
play a role in the pathogenesis of the
disease (7).

In the case of physical inactivity, which
IS an important cause of diabetes,
glucose uptake into tissues and insulin
sensitivity are reduced. Furthermore
sedentary life causes inflammation and
oxidative stress at the tissue level, which
are predisposing factors for T2DM (8).
Oxidative stress plays a role in the
pathogenesis of many rheumatic
diseases besides diabetes mellitus (9-
13). Many studies support that chronic
moderate  inflammation may be
associated with insulin resistance and
the development of complications (14-
16). Studies correlate leukocyte count
(WBC) and C-reactive protein (CRP)
with diabetes-related microvascular and
macrovascular complications (17-18).
Blood neutrophil lymphocyte ratio
(NLR) is a new marker that shows the
body's total inflammation level because
it is an inexpensive, easy, and effective
marker of subclinical inflammation.
NLR has been shown to be an indicator
of inflammation and prognostic
features in many diseases (19-20). In
fact, it is stated that NLR is a better
predictor marker than leukocyte count
in some diseases (21-22). The aim of
the current study is to determine the
relationship between the level of NLR,
a practical marker ofinflammation, and
neuropathy in patients with T2DM.
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Materials and Methods

Patients who were referred to the clinic
of Deparment of Internal Medicine,
Division of General Medicine at
Gaziantep University Hospital were
included in this cross-sectional study.

All patients were questioned for history
of DM (known diabetes treated with
diet or drugs or both or either newly
diagnosed according to the American
Diabetes Association criteria (23).

The first indicator of diabetic
nephropathy is  microalbuminuria,
which is defined as a 24-hour urine
albumin level of 30-300 mg in the
absence of urinary tract infection and/or
uncontrolled hypertension (24). The
diagnosis of diabetic neuropathy was
defined according to the deterioration
in nerve conduction work in patients
with sensory impairment/motor
weakness or polyradiculopathy (25).
The diagnosis of retinopathy was

defined as having at least
microaneurysm and/or retinal
hemorrhage and/or  other retinal
damage findings (26-27).

Laboratory data were obtained
retrospectively from patient files.

Complete blood count, fasting plasma
glucose, uric acid, creatinine, albumin,
globulin, total protein, aspartate amino
transferase, alanine aminotransferase,
total  bilirubin, gamma glutamyl
transferase,  alkaline  phosphatase,
lactate dehydrogenase and hemoglobin
Alc levels were measured with a
hospital autoanalyzer. Complete blood
count analysis was measured by
Beckman Coulter (High Wycombe,
UK) Gen-S automated analyzer. NLR
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was calculated from differential count
by dividing the absolute neutrophil

count by the absolute lymphocyte
count.

End-stage renal disease, malignant
disease, advanced liver disease,

presence of active infection and active
smokers were excluded from the study.
WBC counts more than 11.0 (x103
cellssmm3) and less than 4.0 (x103
cells/mm3) were exclusion criteria for
the study.

Informes consent has been obtained,
and procedures followed were in
acccordance with the institutional
ethical standars of the responsible
commitee on human experimentation.
The study protocol was approved by
the  Gaziantep  University  Local
Research Ethics Committee.

Patients who were referred to the clinic
of Deparment of Internal Medicine,
Division of General Medicine at
Gaziantep University Hospital were
included in this cross-sectional study.

All patientes were questioned for
history of DM (known diabetes treated
with diet or drugs or both or either
newly diagnosed according to the
American Diabetes Association
criteria(23).

Statistical Analysis

For the statistical analysis of the data,
SPSS (Statistical Package for Social
Sciences) 22.0 version statistical
program was used. All data were
entered into a database and were
verified by a second independent
person. The Shapiro-Wilk test was used
to test whether the numerical variables
were consistent with the normal
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distribution. Paremeters with normal
distribution have been evaluated using
histograms,  variation  coefficients,
skewness, sharpness, detrended
normality graph and Kolmogorov—
Smirnov test. Mean standard deviation
(SD) values of variables with normal
distribution are provided (mean + SD).
Categorical variables are shown as
frequencies. Independent samples t-test
was used to compare normally
distributed variables in two groups.
Correlation between ESR, CRP, and
NLR was performed with Spearmen’s
correlation test. Statistical significance
level has been defined as P < 0.05.

Table 1. Demographic properties and laboratory parameters of the study populations.

Results

The mean age of 109 patients with type
2 diabetes mellitus included in the study
was 61.20+

13.87 years. The mean age of male
patients was 61.25+14.50 and the
mean age of femalepatients was

61.13+13.10. Demographic properties
and laboratory parameters of the study
are presented in Table 1. There was no
significant difference between the
diabetic patients withand without
microvascular complications regarding
of ESR and CRP.

Parameters DM patients without DM patients

complications (n:40)

complications (n: 69)

with p

Gender (n,%)

Male 24 (%60) 39 (%56.5)
Female 16 (%40) 30 (%43.5)
Age (yr) 59.5+11.29 62.0+£5.23 0.019
NLR 5.56+3.46 10.40+4.79 <0,001
Neutrophil (/mm?3) 6170+482 120104930 0,019
Lymphocyte (/mm?3) 12754123 730+66,5 0,002
Glucose (mg/dI) 124.5+62.83 147.10+£72.1 0,208
Uric asid (mg/dl) 6.55+3.94 6.10+£3.87 0.504
Creatinine (mg/dl) 0.88+1.11 0.80+1.55 0.253
Albumin (g/dI) 2.55+0.52 2.90+£2.15 0.273
Globuline (g/dl) 3.03+0.90 3.00+0.79 0.242
Total Protein (g/dl) 6.05+1.09 6.10+£5.98 0.149
AST (U/l) 35+5.24 47+£54 0.966
ALT (U/l) 22+3.22 29432 0.978
ALP (U/) 114£18.4 27+17.1 0.667
GGT (U/l) 56.5+2.29 65+18.4 0.472
Total bilirubin(mg/dl) 0.60+2.29 0.60+1.62 0.087
LDH (U/l) 297+16.8 368+160.4 0.723
WBC (/mm3) 8470648 9060+1017 0.123
Hgb (g/dl) 12.78+2.47 12.90+2.34 0.909
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PIt (/mm?) 152500+14850 216000+15166 0.986
Duration of DM 8.37+3.75 6,15%3,18 0.089
HbAIc (%) 6.96+0.44 8,80+1,44 <0,001

DM: diabetes mellitus; NLR: neutrophil/lymphocyte ratio; AST: aspartate aminotransferase; ALT: alanine

aminotransferase; ALP: alkaline phosphatase; GGT: gama glutamile transferase; LDH: lactat dehydrogenase;
HGB: hemoglobin; WBC: White blood cell; PIt: platelet; HbAlc: glycated hemoglobin

All patients (n:69) with microvascular
complications had neuropathy. Of the 69
patients with neuropathy, 21 also had
nephropathy and 18 had retinopathy.
There were 69 patients with defined
microvascular complications. The mean
of NLR of patients with microvascular
complication was significantly higher
than  diabetic  patients  without
complications (10.40+4.79 and
5.56+3.46 ,respectively). The NLR of
patients id shown in figure 1. NLR was

diabetic with

higher in patients

nephropathy, neuropathy and
retinopathy than in diabetic patients
without any of these complications

(p:0.021 , p:0.042, and p:0.007,
respectively).
There was statistically  significant

positive correlation between NLR and
ESR levels (r: 0.633, p:<0.001). In
addition NLR was also positively
correlated with CRP levels (r: 0.387,
p:<0.001). Correlation analysis results
between inflammatory indices are shown
in Table 3.

Table 2. NLR of diabetic patients with microvascular complications.

Mean + SD P

Microvascular complications (n:69) (+) 20.41 +£14.79 <0.001
) 5.57 346

Nephropathy (n:21) ) 14.05 +£14.29 0.267
) 15.89 £13.60

Neuropathy (n:69) (+) 20.40 £14.79 <0.01
) 5.57 £3.46

Retinopathy (n: 18) ) 15.02+14.34 0.802
@) 14.90+13.61

NLR: Neutrophil/lymphocyte ratio

Table 3. Correlation analysis results of inflammatory indices.

Parameters

NLR-ESR p: <0.001 r: 0.633
NLR-CRP p:<0.001 r: 0.387
ESR-CRP P:<0.001 r: 0.590

NLR: neutrophil/lymphocyte ratio; CRP: C-reactive

protein, ESR: erythrocyte sedimentation rate
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Figure 1- Relationship between neutrophil lymphocyte ratio and diabetic neuropathy
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Discussion

The present study aimed to investigate the
relationship of NLR, an innovative
marker of inflammation, in the presence
of microvascular complications in
patients with type 2 diabetes mellitus. It
was aimed to detect a noninvasive marker
of neuropathy, one of the microvascular
complications. Study data revealed that
diabetic patients with neuropathy from
microvascular complications had higher
NLR

neuropathy. In addition, NLR levels were

levels than individuals without

found to be higher in patients with other
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Yes

microvascular complications than in
patients with type 2 diabetes mellitus

without complications.

Increased free oxygen radicals and

decreased antioxidant substances are
blamed for the development of

macrovascular and microvascular
complications related to type 1 and 2
diabetes mellitus (28). It is not known
exactly which oxidative stress mechanism
causes the development of diabetic
complications. Diabetes damage can be
thought of as the oxidative damage effects

of chronic hyperglycemia in tissues.
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Increased intracellular glucose causes the
formation of higher oxidative stress
molecules than antioxidant systems can
buffer. These oxidative molecules cause
the activation of protein kinase C (PKC),
oxidative stress molecules induced by
hyperglycemia, increased hexosamine
pathway flux, increased AGEs and
increased polyol pathway flux. In
particular, activation of the AGEs pathway
can damage cells that regulate gene
transcription and proteins between the

matrix and other tissues.

An important detoxification system of the
body, which plays a critical role in
defending thiol/disulfide homeostasis, the
importance of which has been better
understood in recent years, covers all
groups in the acute and chronic
inflammatory filters (29)). The thiol (-SH)
is composed of hydrogen and sulfur
atoms containing a sulphidhydryl group.
Thiols can bind to oxidative molecules
due to the presence of -SH groups that are
sensitive to oxidation. Disulfides (-S-S-)

are an important class of redox-reactive

molecules occurring  between thiol
groups. Dynamic thiol-disulfide
homeostasis is the reversal of the

oxidative effect of proteins in our body

caused by thiols. It is an important

parameter  associated  with  many
biochemical Processes, including
regulation of protein function,
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stabilization ~ of  protein  structure,
protection of proteins against irreversible
oxidation of cysteine residues, chaperone
function, regulation of enzyme functions,
(30).

oxidative stress as a result of zinc

and  transcription Increased
deficiency has been associated with
inflammatory diseases (31-32). Zinc in the
islet cells of thepancreas is important for
the synthesis, storage and secretion of
insulin. It is known that large amounts of
zinc are excreted from the body in
diabetic conditions. Zinc deficiency and
increased oxidative stress have an
important effect on the pathogenesis of

diabetic complications (33).

Studies in the literature show that chronic

inflammation plays a role in the
pathogenesis of diabetes mellitus (34). In
patients with T2DM, inflammatory

markers can cause hyperglycemia with

insulin  resistance and beta cell

dysfunction (35). Inflammation alters

endothelial function and causes a
decrease in nitric oxide and prostacyclin
production in the vascular endothelium
(36). Widespread endothelial damage and
overexpression of some mediators may
lead to the development of diabetic
complications. CRP, interleukin 6, and
increased WBC

associated with T2DM in some studies. In

levels have been

a meta-analysis, it was revealed that the
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risk of diabetes is higher in patients with
high CRp levels (37). In addition, it has
been shown that there is a positive
relationship between interleukin 6 level
and new-onset diabetes mellitus due to
obesity and insulin resistance (38).

Blood NLR is a simple, inexpensive,

easy-to-access, low-cost, and non-
invasive marker of systemic inflammation
that can be obtained from complete blood
count. This marker is used to determine
prognosis in cardiovascular diseases,
malignancies and inflammatory diseases.
High NLR

prognosis in esophageal, hepatocellular,

is associated with poor

epithelial ovarian, and nasopharyngeal

cancers (39). Recent studies show that it
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iIs a strong indicator for predicting
cardiovascular outcomes in patients with

coronary artery disease (40-41).

The data of this study underline that NLR
may indicate a systemic inflammatory
mellitus-related
the data

state in diabetes

complications. In addition,
obtained within the scope of the study
suggest that NLR can be used as an easy
and inexpensive test for the early
diagnosis of diabetic neuropathy and
other  microvascular ~ complications.
Comprehensive studies with prospective,
repetitive NLR measurements will be
useful in elucidating the pathogenesis of
neuropathy, a microvascular complication

in patients with T2DM.
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Healthcare Workers: Assessment of the Effectiveness of
CoronaVac
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Abstract

Although several vaccines against severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) have been efficient against clinically significant coronavirus disease 2019 (COVID-
19), breakthrough infections are being reported for several months. Here we conducted a
prospective cohort study to assess the effectiveness of an inactive vaccine (CoronaVac;
Sinovac, China) against SARS-CoV-2 by following cases of COVID-19 among vaccinated
health care workers. Between March and September 2021, 1012 vaccinated and 211
unvaccinated healthcare workers from a tertiary care university hospital were followed for
PCR-confirmed SARS-CoV-2 infections. COVID-19 active surveillance of the healthcare
workers was carried out by the Infection Prevention and Control Unit of the institution. Anti-
spike antibody values before and after COVID-19 were recorded. During a six-month follow-
up program, in 35 out of 1012 (3.5%) fully vaccinated and in 16 out of 211 (7.6%) unvaccinated
healthcare workers SARS-CoV-2 infections were documented. There was a statistically
significant difference between vaccinated vs. unvaccinated workers regarding SARS-CoV-2
infections (P=0.003). Although all unvaccinated healthcare workers experienced symptomatic
COVID-19, the vaccinated group suffered less from symptoms (100% vs. 77.1%, respectively;
P=0.045). CoronaVac was 64.5% and 88.4% effective in preventing symptomatic and severe
disease, respectively, and had an efficacy of 100% in preventing death among healthcare
workers. In accordance with our findings, it was seen that CoronaVac could not prevent
breakthrough infections, but was highly effective in preventing severe disease and death in
healthcare workers for a period of six months after two consecutive doses.
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Introduction

As of December 2019, COVID-19
disease caused by Severe Acute
Respiratory SyndromeCoronavirus-2
(SARS-CoV-2) spread rapidly all over
the world and was declared a pandemic
by the World Health Organization
(WHO) in March 2020 (1). In
November 2021, it wasreported that
there were more than 240 million cases
of COVID-19 worldwide with more
thanfive million deaths (2). Efforts
towards the prevention of the
pandemic have led to thedevelopment
of several vaccines including
inactivated vaccines, live virus
vaccines,recombinant protein vaccines,
vectored vaccines, and DNA or RNA
vaccines (3, 4) Healthcare workers are
in the high-risk group due to frequent
exposure to SARS-CoV-2compared to
other individuals during the pandemic.
Emergency use approval was given for
aninactivated COVID-19 vaccine
(CoronaVac; Sinovac, China) as of
January 2021 in Turkey andthe vaccine
was administered as two doses 28 days
apart, primarily to healthcare workers
(5).CoronaVac induced %99.6 humoral
immunity in healthcare workers 21 days
after the seconddose, however data on
the effectiveness of this vaccine for the
prevention from COVID-19 arelimited
(6).

In this study, the efficacy of CoronaVac
was monitored over a six-month period
in healthcare workers who received full-
dose vaccination at a tertiary-care
university hospital. During the same
period of time, COVID-19 cases in
healthcare workers who refused the
vaccine were followed up. Symptomatic
and asymptomatic SARS-CoV-2
infections confirmed via polymerase
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chain reaction (PCR) were evaluated in
both wvaccinated and unvaccinated
healthcare workers.

Materials and Methods
Study Design
This was a prospective observational

cohort study designed to estimate the
association betweenvaccination with the
CoronaVac vaccine and SARS-CoV-2
infections among health care workers.
The study was carried out for a period of
six months (24 weeks) between 15
March 2021, and 15 September 2021, at
Sanko University Hospital, which is a
tertiary-care teaching hospital, located in
Gaziantep, southeastern part of Turkey
staffed by about 1300 healthcare
workers. Ethics approval was obtained
from Institutional Clinical Research
Ethics Committee (Date: 04.02.2021
Decision no: 01).

Participants

Healthcare workers who received two
vaccine doses between January 14,
2021, and February 21, 2021, were
assigned to the vaccinated group. The
unvaccinated group was composed of
health care workers who did not receive
any doses of vaccine during this period.
Study was started three weeks after all
staff members had received a second
dose of the vaccine. Participants in both
groups were healthcare staff such as
doctors, nurses, caregivers, medical
technicians, laboratory staff, cleaning
staff, students of medicine, academic
and administrative staff. All participants
were included in the study after
completing the informed consent form.
Demographic information and presence
of chronic disease of the participants
were recorded.

COVID-19 active surveillance of the
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healthcare workers was carried out by
the Infection Prevention and Control
Unit of the institution. Routine controls
of healthcare workers were managed by
filling out the COVID-19 contact/case
follow-up  form and  monitoring
symptoms

such as fever, cough, cold, body aches,
and fatigue weekly. Testing for the
presence of SARS- CoV-2 by means of
PCR assay remained readily available for
fully vaccinated and unvaccinated staff
who were symptomatic or had been
exposed to an infected person, regardless
of symptoms.

Vaccination Protocol

CoronaVac is an inactivated virus
vaccine developed against SARS-CoV-2
infection (3). It is manufactured by
Sinovac Life Sciences (Beijing, China)
and is produced from a novel
coronavirus (strain CZ02) grown in the
kidney cell cultures (Vero Cell) of the
African green monkey. The vaccine
contains inactivated SARS-CoV-2 virus,
aluminum hydroxide, disodiumhydrogen
phosphate, sodium dihydrogen
phosphate, and sodium chloride.
Vaccinations of participants were
performed intramuscularly to deltoid
with the recommended dose of 0.5 mL
containing 600 SU of SARS-CoV-2
virus antigen with interval of 28 days
between the first and second doses.
Status of vaccination of the healthcare
workers was ascertained from the
employee  health  database.  Full
vaccination was defined as more than 21
days after receipt of the second dose.

Antibody Detection
To record the vaccine-induced antibody
response to SARS-CoV-2, serum

421

samples wereobtained three weeks after
the second dose of CoronaVac in
vaccinated group. Anti-spike antibody
values were determined using the SARS-
CoV-2 IGG Quant (Abbott, Ireland) kit
in an immunoassay device (Abbott
Architect i2000SR, USA) operating with
the chemiluminescence method at the
microbiology laboratory. In accordance
with the recommendations of the
manufacturer,  the  results  were
considered positive if they were greater
than or equal to 50.0 AU/mL, and
negative if they were below this value.
Samples with values above
40,000AU/ml were analyzed after being
diluted 1:2.

Diagnosis of COVID-19

The follow-up period for SARS-CoV-2
infection in both study groups was six
months (24 weeks). In case of a
symptomatic or asymptomatic suspected
infection, the filiation process was
initiated by the nurse of the Hospital’s
Infection Prevention and Control Unit.
The diagnosis of COVID-19 was
performed from nasopharyngeal and
oropharyngeal swab samples via
Coronagen RT-gPCR SARS-CoV-2
Variants Detection Kit (Gensutek,
Turkey). Samples witha cycle threshold
(Ct) value of <38 and sigmoidal curves
were considered positive in line withthe
manufacturer's recommendation. PCR
tests of the cases with negative results
and continuing clinical suspicion were
repeated with a new sample 24 hours
later.

Participants infected with SARS-CoV-2
were defined as symptomatic if they had
any of the following complaints:
temperature > 37.2°C,  flu-like
symptoms such as headache, sore throat,
cough, dyspnea, rhinorrhea, myalgia,
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joint pain, malaise, and loss of sense of
taste or smell.

Statistical Analysis

Mean and standard deviation or median
and minimum-maximum values were
given for the continuous variables as
descriptive statistics, and frequency and
percentage values were given for
categorical variables. Chi-square test
was used for group comparisons of
categorical variables. P < 0.05 was
considered statistically significant in all
evaluations.

Results

The study group consisted of 1223
healthcare workers, out of which 1012
(82.7%) (age range, 18-69; mean [SD]
age, 33.1 [10.8] years; 521 [51.5%]
women) received two doses of
vaccination with CoronaVac. The
unvaccinated group consisted of 211
(17.3%) (mean [SD] age, 30.3 [6.9]
years; 146 [69.2%] women) healthcare
workers who refused vaccination
throughout the study period.

Among 1012 fully vaccinated healthcare
workers enrolled in the COVID-19
follow-up program, 35 (3.5%) SARS-
CoV-2 infections were documented
within six months. In this cohort (age
range, 21-56; mean [SD] age, 34.8
[10.4] years; 22 [62.9%] women)
COVID-19 cases occurred more
frequently in females (62.9% vs 37.1%).
Staff members, such as nursing staff and
administration or maintenance workers
were more frequently infected compared
with academic staff (82.9% vs 17.1%).
Demographic ~ properties  of  the
participants in both study groups were
given in Table 1.

Twenty-seven (77.1%) of COVID-19
positive participants were diagnosed in

422

the first 3-month period, and 8 (22.9%)
in the second 3-month period. Though
34 (97.1%) of 35 healthcare workers
diagnosed with COVID-19 had no
previous history of COVID-19, one
(2.9%) nurse working at the emergency
unit had reinfection. She  was
asymptomatic when she was diagnosed
for the second time.

During the 6-month follow-up of 211
unvaccinated participants, 16 (7.6%)
(age range, 22-51; mean [SD] age, 30.3
[6.9] years; 9 [56.3%] men) became
infected with SARS-CoV-2 confirmedby
PCR. As expected, COVID-19 cases
were more frequently seen in
unvaccinated group compared to
vaccinated group (7.6% vs 3.3%,
respectively; P=0.003).

Eight (22.9%) of the vaccinated
healthcare workers with COVID-19
were asymptomatic. Theyhad to perform
PCR test because they were in close
contact with people who had COVID-
19, as per the contact/case follow-up
guide rules. Out of 35 vaccinated
healthcare workers who were SARS-
CoV-2 PCR positive 27 (77.1%) had at
least one symptom at the time of
diagnosis. Most common symptoms
were flu-like symptoms such as runny
nose, joint pain, fatigue, and headache.
Out of 35 healthcare workers with
COVID-19, 6 (17.1%) had coexisting
illnesses;  diabetes  mellitus  (n=4
[11.4%]), hypertension (n=3 [8.6%]),
hyperlipidemia and sleep apnea (n=1
[2.9%] each). Four (11.4%) of them
were followed up in hospital due to their
existing diseases, one of who (2.9%)
developed COVID-19 pneumonia and
was discharged with recovery within
two weeks.

All unvaccinated participants who
became SARS-CoV-2 PCR positive
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during the study period admitted with
several symptoms to the hospital prior to
their diagnosis. The most common
symptoms were fever, malaise, cough,
and joint pain. Four (25%) of 16 were
hospitalized with the diagnosis of
pneumonia due to COVID-19. One
(6.3%) of those with pneumonia, a 46-
year-old male radiology technician, died
due to respiratory failure. Although all
unvaccinated healthcare workers
experienced symptomatic COVID-19,
the vaccinated group suffered less from
symptoms (100% VS 77.1%,
respectively; P=0.045).

The incidence rate of symptomatic
SARS-CoV-2 infection was 1.8 vs 4.4
per 10000 person- days in the
vaccinated and unvaccinated cohorts,
respectively, corresponding with an
unadjusted IRR of 0.41 (95% CI, 0.23-
0.74). Unvaccinated healthcare workers
were 2.4 times more at risk of
contracting COVID-19 than those of
vaccinated. CoronaVac was 64.5% and
88.4%  effective  in  preventing
symptomatic and severe disease,
respectively, and had an efficacy of

100% in preventing death among
healthcare workers.
Anti-spike  antibody evaluation of

vaccinated healthcare workers (n=1012)
showed that 99.6% had antibody results
greater than 50.0 AU/mL (mean level,
1022.4 AU/mL) three weeks after the
second dose of CoronaVac. All
vaccinated participants with COVID-19
(n=35) had positive antibody levels
before infection, and their mean
antibody titer was higher than the mean
antibody titer of all healthcare workers
(1022.4 vs 1406.8 AU/mL) (Figure 1).

The humoral immune response before
and after SARS-CoV-2 infection was
analyzed in 23 of 35 vaccine
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breakthrough cases. The antibody results
revealed that the median value of anti-
spike antibodies (919.2; 351.1-1939.2
AU/mL) detected after two doses of
vaccination in this group was extremely
lower than the median value of
antibodies (13743; 983.9- 32148.2
AU/mL) detected after the diagnosis of
COVID-19 (Figure 2).
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Table 1. Demographic properties of healthcare workers with COVID-19

Properties n (%)
Gender
Female 22 (62.9%)
Male 13 (37.1%)
Age (yrs)
18-34 18 (51.4%)
35-59 17 (48.6%)
Units
Academic Staff 6 (17.1%)
Hospital Staff 29 (82.9%)
Consultant 4 (11.4%)
Doctor 1 (2.9%)
Physiotherapist 2 (5.7%)
Nurse 9 (25.7%)
Administrative Staff 4 (11.4%)
Medical Student 1(2:95%)
Auxiliary Staff 8 (22.95%)
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Figure 1. Anti-spike antibody levels of vaccinated healthcare workers before COVID-19.
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Discussion

The effects of COVID-19 pandemic are
seen more commonly in healthcare
workers than in other occupational
groups as they are at significant risk
from prolonged direct exposure to the
virus via patients with COVID-19. For
this reason, priority was given to
healthcare workers andolder adults when
vaccination programs were initiated (6).
Although they have completed the full-
dose vaccination program, the rate of
COVID-19 in the first six months after
CoronaVac was determined as 3.5% in
healthcare workers of our hospital. About
four-fifths (77%) of COVID-19 cases
occurred within the first three months
following vaccination, which made us
think that the decrease in the number of
cases in the second 3- month period may
be due to the initiation of the vaccination
program in the general population. It was
seen that a widespread and effective
vaccination program was one of the
most effectivemethods of preventing the
spread of the virus (7). Especially for
RNA viruses, the higher the spread of
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the virus among humans, the higher the
likelihood of mutations. While some
mutations may make the virus more
advantageous in terms of infectivity, in
some mutations, the virus may cause
more severe disease (8).

The Center for Disease Control and
Prevention (CDC) has determined
various classifications for variants (9).
Concern variants (Variant of Concern,
VOC) of SARS-CoV-2 are variants that
have increased infectivity by reducing
the efficacy of vaccines or drugs. The
Alpha (B.1.1.7) variant, which was the
first identified variant in the VOC
group, was seen first in the United
Kingdom in September 2020 and has
spread rapidly globally (10). While the
Alpha (B.1.1.7) variant was dominant at
a rate of 85% in April in our country,
the Delta (B.1.617.2) variant became
more dominant as of July through
August 2021 as in many other countries
worldwide. The increase of COVID-19
cases in healthcare workers, especially in
April 2021, made us thinkthat the Alpha
(B.1.1.7) variant may have effect in the
spread of the virus within the first 3-
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month period of the follow-up.

With the emergence of highly infectious
variants, there was a need to evaluate
cases of reinfection to demonstrate the
protective effect of vaccines against new
mutations. The fact that

a fully vaccinated nurse working in
emergency unit had COVID-19
confirmed by PCR after eight months
for a second time, suggested that she
was infected with a different variant of
the virus. Among vaccinated healthcare
workers, COVID-19 was mostly seen in
nurses with a rate of 22.9%. In various
studies, it has been reported that nurses
have a higher incidence of disease
compared to  other  healthcare
professionals, and it is thought that this
situation may be caused by a longer time
of direct contact of nurses with the
patients (11, 12).

In our study all (100%) unvaccinated
healthcare workers with COVID-19
(n=16) admitted withseveral symptoms.
Four (25%) of them developed COVID-
19 pneumonia and one (6.3%) died due
to respiratory failure caused by SARS-
CoV-2. In vaccinated group however,
symptomatic disease was seen in 77.1%
of cases and only one (2.9%) out of 35
healthcare workers with COVID-19
developed pneumonia. This observation
confirmed that CoronaVac prevented
moderate and severe disease in
vaccinated individuals (13).
Breakthrough infections after
BNT162b2 messenger RNA vaccine
have been reported in various studies.
The incidence of COVID-19 was
reported 2.6% (n=35) among 1497
vaccinated healthcare workers during 4-
month period in Israel (14). Regev-
Yochay et al. reported 1.8% COVID-19
in  full-dose vaccinated healthcare
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workers, while this rate was 5.2% in
unvaccinated staff. They reported that
the incidence of symptomatic cases was
significantly  lower among  fully
vaccinated vs unvaccinated workers
(15).

In Chile in a period of six months 45
(2%) breakthrough cases among 2263
volunteers were reported with SARS-
CoV-2 infection over 14 days after the
second dose of CoronaVac (16). Inthe
present study, 3.5% SARS-CoV-2
infections were documented within the
first six months following vaccination
with CoronaVac. Both of the above
studies were conducted at the same time
period and in people vaccinated with the
same vaccine which makes it easier to
compare their results. We suggest that
the volunteers being composed of
healthcare workers may have increased
the rate of contracting COVID-19 in our
study.

Palacios et al. (17) found the efficacy of
CoronaVac as 50.7% in volunteers
between 18-59 ages. They reported that
vaccination protected individuals 100%
from very severe and moderately severe
disease. Tanriover et al. (18) reported
83.5% efficacy of CoronaVac in
preventing symptomatic SARS-CoV-2
infection in a phase 3, placebo-
controlled randomized clinical trial with
10214 participants between ages of 18-
59. In a study conducted in Brazil the
efficacy of CoronaVac was found as
77.6% in symptomatic cases and as
83.9% against hospitalization and death
(19).

In our study, the incidence of COVID-
19 among vaccinated vs. unvaccinated
healthcare workers during a six-month
follow up was 3.5 vs 7.6%, respectively,
and the difference was statistically
significant (P=0.003). The efficacy of
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CoronaVac was 64.5% in preventing
symptomatic COVID-19, 88.4% in
preventing severe disease, and 100% in
preventing death among healthcare
workers. It was thought that the
differences in vaccine efficacy between
studies were due to the different number
of volunteers and the diversity of
COVID-19 case definitions.

All healthcare workers with COVID-19
had antibody titers above the threshold
value (> 50.0 AU/mL) after the second
dose of CoronaVac. This finding
suggested that, at least in some cases of
our study, the effect of vaccine-induced
humoral immunity was limited and
protected against symptomatic disease
but not against infection. Immunity
induced with BNT162b2 vaccine has
been shown to be greatly protective
against clinical disease but somewnhat
less protective against both infection and
infectivity also (15). The degree of
protection may depend more on the
initial immune response than on the
decay of antibody levels since memory
cells are expected to respond to future
exposures (14).

This study has some limitations; first,
the cohort represented mostly young and
healthy individuals, thus we could not
guess protection from infection in
vulnerable or older populations with
coexisting diseases. Second, since we
did not analyze the cycle threshold (Ct)
values in COVID-19 cases, we could not
make any comment regarding the viral
load and infectivity of cases.

As a result of long-term exposure to
SARS-CoV-2, mask and distance
measures become ineffective from the
protection of infection and more reliable
results are obtained with vaccination. It
is seen that the increase in the number of
cases due to the increase of the variantsin
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the circulation affects the protection of
the inactivated vaccine. In accordance
with our findings, it was concluded that
CoronaVac was highly effective in
preventing severe disease and death in
healthcare workers for a period of six
months after two consecutive doses.
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Abstract

Leptin is a metabolic hormone secreted from adipose tissue, also called satiety
hormone. This hormone plays an important role in the regulation of body weight and
energy homeostasis. Studies have shown that deficiency or excess of this hormone
causes many metabolic changes in our body (such as obesity, type 2 diabetes,
cardiovascular diseases, cancer). In this review, the general properties of leptin and
its effect on these metabolic diseases were examined.
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Introduction

Leptin is a protein-structured
hormone consisting of 167 amino
acids released from adipose tissue. It
is encoded by the ob/ob gene in
humans (1). This hormone has
important effects on energy balance
and food intake (2). It has been shown
that leptin, which is synthesized
mainly from adipose tissue in the
body, is secreted to some extent by

the placenta, gastric epithelium,
skeletal ~muscle, pituitary and
mammary gland (3).

Leptin, mainly synthesized and

secreted by adipose tissue, shows
function as a kind of antiobesity
factor by regulating the balance
between energy intake and energy
expenditure by acting on its specific
receptors in the hypothalamus. It has
been demonstrated that leptin have
many functions such as reproduction,

hematopoiesis, regulation of
gastrointestinal functions,
angiogenesis, regulation of
sympathetic nervous system
activation, determination of bone

The Tertiary Structure of Leptin. (6).
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density, thermogenesis and brain
development (3).

Structure of Leptin

Leptin has a quadruple helix structure
and it structurally resembles members
of the type 1 helical family (4).

All receptor types of leptin are
encoded by the Lepr gene, but they
exist in 6 forms, namely OBRa,
OBRb, OBRc, OBRd, OBRe and
OBRf, depending on cytoplasmic
domains of different lengths as a
result of alternative mRNAs used in
translation and proteolytic processes.
These receptors are members of the
class 1 cytokine receptor family (5).
Leptin receptors are expressed in
brain and peripheral tissues. Binding
of leptin to its receptors leads to
stimulation of receptors associated
with the Janus kinase 2 pathway,
resulting in phosphorylation of two
tyrosine residues. Expression of leptin
receptors such as ObRa and ObRD is
seen in all tissues in mammals, but
ObRDb is only highly expressed in the
hypothalamus (4).
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Secretion of Leptin

Leptin secretion is regulated by a
several hormones, including insulin,
glucocorticoids, and leptin itself. As
lipid stores in the body increase,
leptin secretion

in adipocytes increases accordingly.
Therefore, changes in adipose tissue
directly affect the change in leptin
level in the blood (7). The secreted
leptin is removed from the system via
the kidneys and liver. The amount of
circulating leptin is primarily energy
stores in adipose tissue, but also
varies according to hormonal balance,
body fat ratio, skin thickness and
gender (5).

Leptin is a besides secreted at low
levels in other tissues such as bone
marrow, ovary, placenta, stomach,
and lymphoid tissue. Short isoforms
of leptin, ObRa and ObRc, are
thought to have effects on the
transport of leptin across the blood-
brain barrier. ObRb, the long isoform
of leptin, is present everywhere in the
central nervous system and plays a
primary role in leptin signaling. The
ODbRDb receptor is incredibly important
in the hypothalamus as it regulates
energy balance and neuroendocrine
functions. In humans, the release of
leptin into the circulation is pulsatile.
Leptin  concentrations follow a
circadian rhythm and are affected by
sleep patterns. It has been shown that
the highest leptin levels are between
midnight and early morning, and the
lowest leptin levels are between
morning and afternoon. (8).

The secretion of leptin hormone from
the adipose tissue is determined by
the level of the hormone in the
circulation. This hormone primarily
decreases food intake through its
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hypothalamic receptors and increases
metabolic rate. Leptin is found in the
circulation both free and bound to
leptin-binding proteins. The free/total
leptin ratio is independent of
physiological states such as hunger
and satiety. However, there is
probably a dynamic balance between
binding proteins and free leptin,
which can be affected by metabolic
events. It has been reported that most
of the leptin is found in bound form in
thin people and in free form in obese

people (9).

Metabolic and Physiopathological
Effects of Leptin

Leptin exerts its metabolic effects by
interacting with receptors in the
central nervous system and peripheral
tissues (lung, Kidney, liver, heart,
endocrine part of the pancreas,
adrenal glands, uterus, ovary, testis,
hematopoietic cells, skeletal muscle,
etc.). Leptin receptors, whose main
area of action is the hypothalamus; it
is located within the hypothalamic
area, which is related with the control
of appetite, reproduction and growth
(10).

After the leptin gene was
discovered, it was understood that
leptin inhibits the synthesis and
release of neuropeptide Y (NPY) in
the arcuate nucleus (ARC). With this
effect, it has been understood that
leptin regulates appetite and
metabolism (11). While leptin
increases glucose uptake and
expenditure in brown adipose tissue,
it decreases glucose uptake by
suppressing glucose transporters in
white adipose tissue. It stimulates
glycogen synthesis by reducing
insulin resistance in liver tissues,



while muscle increases fatty acid
oxidation by decreasing glycogen
synthesis. Leptin increases fatty acid
uptake and oxidation by inhibiting
the activities of regulatory enzymes
involved in fatty acid synthesis. In
general, it increases the use of oxygen
in the tissues and induces the use of
fats as an energy source. In addition,
it provides lipid balance in the body
by reducing the intracellular lipid
level in skeletal muscle, liver and
pancreas (5).

Leptin and Obesity

Obesity is described as an excessive
increase in body fat mass relative to
fat-free mass. Obesity is a serious
public health problem as it is
associated with insulin resistance,
diabetes, atherosclerosis,
hypertension, chronic kidney disease,
and increased cardiovascular
morbidity and mortality (12).

The hormone leptin  plays an
substantial role in producing energy
and regulating  food intake.
Deficiency of this hormone or
formation of leptin resistance causes
obesity in humans (13).

Many studies have found a strong
positive relationship between serum
leptin levels and body fat percentage.
As the amount of adipose tissue
increases, leptin levels in the body
increase rapidly, and by binding to its

receptor in the hypothalamus, it
reduces appetite, but does not
completely stop eating. Leptin

stimulates lipolysis in adipose tissue
and inhibits insulin release from beta
cells in the pancreas (13).

Leptin levels decrease in situations
that cause a decrease in fat mass, such
as calorie restriction, hunger, and
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illness. As a result, the sympathetic
nervous system response is reduced,
the hypothalamus is stimulated, and
signals that inhibit appetite are
reduced. In obesity, leptin resistance
occurs, which is characterized by the
inability to detect the amount of leptin
in the body by the brain, and the lack
of feeling of satiety and the inability
to suppress the feeling of hunger.
Although circulating leptin is high,
the brain cannot receive satiety
signals and this causes hyperphagia
(14).

With the decrease in fat stores, leptin
decreases, increasing appetite and
food intake. In other words, with a
decrease in leptin level, food intake
increases while energy expenditure
decreases. The increase in fat stores
reduces appetite by increasing leptin,
and in this way, food intake is
reduced (10).

Leptin secretion increases in obesity
and leptin resistance develops due to
inflammation. Insulin and leptin
signaling pathways are the main
pathways that regulate the nutrient
and energy balance in the body.
Leptin exerts insulin-like effects on
glucose metabolism. Basically, it
provides body weight control by
showing an appetite suppressant
effect. Some studies have shown that
acute injection of leptin into mice
improves glucose metabolism and
insulin sensitivity (15).

In the study conducted by Yigitbast T
et al, it was determined that the leptin
level in overweight and obese patients
was higher than in  normal
individuals. In the same study, the
relationship between leptin level and
insulin resistance seen in obesity was
also investigated. The leptin levels in



the insulin resistance positive obese
group and the insulin resistance
negative obese group were compared
and no statistically significant
difference was observed between
them. As a result of this study, it has
been demonstrated that leptin is
associated with body mass index (16).

Leptin and Diabetes Mellitus
Diabetes mellitus (DM) is a metabolic
disorder that usually occurs as a result
of a combination of hereditary and
environmental factors and results in
an excessively high blood glucose
level (hyperglycemia). The regulation
of Dblood sugar in the body is
achieved as a result of the complex
interaction of many chemicals and
hormones. The most important
hormone that plays a role in the
regulation of sugar metabolism is
insulin, which is secreted from the
beta (B) cells of the pancreas. DM
may occur as a result of either a
deficiency in insulin secretion or a
defect in the action of insulin. In
summary, DM is a complex disease
characterized by defect in
carbohydrate, fat and  protein
metabolism, various microvascular
and macrovascular complications
occurring simultaneously, and an
increase in glucose changes in the
blood. All subtypes of DM result
from inadequate insulin
supplementation or from a lack of
tissue response due to the insulin
being unable to exert its effect.
Diabetes is generally divided into two
types as type | diabetes and type Il
diabetes. Type | diabetes results from
the destruction of B-cells involved in
insulin production in pancreatic is lets
by autoimmune pathway. Type Il
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diabetes, on the other hand, is a
progressive disease that results from
the combination of insulin resistance
and B-cell system dysfunction (17).
Studies in recent years have shown
that leptin has effects such as
regulating blood glucose levels and
increasing insulin sensitivity (9). In a
study conducted with type 2 DM
patients, insulin was given to the
patient and it was revealed that the
leptin level increased after a long
time, although not acutely. It is
thought that the reason for this is the
increase in the synthesis of leptin, a
stimulating factor in adipocytes, by
feeding the adipose tissue with insulin
taken from the outside. In another
study, it was demonstrated that leptin
levels in type 2 DM patients with the
same body mass index and non-
diabetic  individuals  were  not
statistically different (5).

Leptin and Coronary Heart Diseases
Coronary artery disease (CAD) is the
main cause of death in our country as
well as in industrial western societies.
Obesity is one of the most important
risk factors for hypertension and
atherosclerosis. It is stated that
adipokines secreted from adipose
tissue are very important for the
development  of  obesity-related
diseases such as CAD, diabetes and
cancer (18).

In a prospective study examining the
relationship between leptin and CAD,
it was suggested that leptin may be an
independent risk factor for CAD.
These data suggest that leptin may
affect the vascular structure. In vitro
and in vivo studies have shown that
leptin has an angiogenic effect and
contributes to arterial thrombosis



through platelet leptin receptors (18).

Studies have reported that individuals
with coronary heart disease have
higher leptin levels than controls.
However, contrary to these studies,
there are also studies supporting that
there is no relationship between leptin
and CAD (19).

Leptin and Cancer

Cancer is a serious health problem
that ranks second among the causes
of death in the world, has a high
mortality and morbidity rate, causes
anxiety about the future and
uncertainty, and threatens life (20).
Studies have shown that obesity
increases the risk of cancer formation.
Leptin is thought to regulate the
expression of genes associated with
cancer progression. This suggests that
it directly supports the growth of
adipocytes in the tumor
microenvironment. Leptin receptors
are highly abundant in many tumors
compared to

normal tissues, such as leptin-
responsive mammary carcinoma and
gastrointestinal malignancies. With
this feature, leptin signal creates
synergy  with  many different
oncogenes, cytokines and growth
factors that affect the same signaling
pathways (21). Leptin may affect the
risk of breast cancer by increasing
estrogen synthesis or decreasing
follicular estradiol synthesis. Leptin
shows its effect by increasing cell
survival and proliferation together
with  estrogen  receptor-a.  This
explains the positive relationship
between estrogen and leptin systems
in human breast cancer development.
It has been reported that circulating
adiponectin levels are lower in
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overweight and obese adults, while
leptin levels are higher than in thin
individuals. Low adiponectin and
increased leptin levels were related
with an increase in breast cancer.
Studies have shown that an increase
in the ratio of adiponectin to leptin
reduces the proliferation of breast
cancer cells; no such effect was
observed when the ratio of leptin to
adiponectin was increased. Therefore,
it is thought that the ratio between
leptin and adiponectin is more
important in the regulation of breast
cancer development rather than the
effect of a single adipokine (22).
Adipose tissue dysfunction caused by
obesity plays an important role in
carcinogenesis by affecting the
production of various adipokines.
Among these adipokines, leptin has
been shown to play an important role
in the progression and recurrence of
cancer in epidemiological,
pathophysiological and mechanistic
studies (22).

Conclusion

Leptin is closely related to many
metabolic diseases and it is an
important adipokine that affects the
entire metabolism. Leptin is not only
a hormone that controls body weight
and energy homeostasis, but also
plays an important role in blood
glucose regulation, inflammation, and
cancer formation. It is important to
elucidate leptin signal molecules and
their mechanisms of action, as well as
to investigate the diseases they cause.
More studies are needed to
understand the molecular and
physiological mechanisms of the
effect of leptin on these diseases.
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