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TURK HIJYEN VE DENEYSEL BiYOLOJi DERGISi YAYIN ILKELERI VE YAZIM KURALLARI

1) AMAC ve KAPSAM

Turk Hijyen ve Deneysel Biyoloji Dergisi (THDBD), T.C. Saglik Bakanligi, Halk
Sagligi Genel Miidurligi’niin yayin orgam olan bilimsel bir dergidir. Dergi li¢
(3) ayda bir (Mart, Haziran, Eyldl, Aralik) yayimlanir ve dort (4) sayida bir cilt
tamamlanir. Talep olmasi durumunda Ek Say1 ¢ikartilir.

Dergimizin amaci tip alaninda asagidaki konularda yapilan, bilimsel agidan
nitelikli ve literatiire katki saglayacak klinik ve deneysel arastirma yazilarim
yayimlamaktir.

Dergide biyoloji, mikrobiyoloji, enfeksiyon hastaliklari, farmakoloji,
toksikoloji, imminoloji, parazitoloji, entomoloji, kimya, biyokimya, gida,
beslenme, cevre, halk sagligi, epidemiyoloji, patoloji, fizyopatoloji, molekiiler
biyoloji, genetik ve biyoteknoloji ile ilgili alanlardaki 6zgiin arastirma, olgu
sunumu, derleme, editore mektup ve teknik rapor tiiriindeki yazilar yayimlanir.

I1) YAYIN iLKELERI

Dergiye, daha once baska yerde yayimlanmamis ve yayimlanmak iizere baska
bir dergide inceleme asamasinda olmayan yazilar kabul edilir.

Dergi Yayin Kurulu tarafindan uygun goriilen yazilar, konu ile ilgili en az iki
Bilimsel Damisma Kurulu Uyesi’nden (Hakem’den) olumlu gériis alindiginda
yayimlanmaya hak kazanir. Hakemlerin ve yazarlarin isimleri gizli tutulur.
Hakemler degerlendirme siireclerini en gec Ulc ay icinde tamamlar. Bu
kurullarin, yazimn igerigini degistirmeyen her tirlii dizeltme ve kisaltmalar
yapma yetkileri vardir.

Yazilarin bilimsel ve hukuki sorumlulugu yazarlara aittir.
Yazarlar arastirma ve yayin etigine tam olarak uyum gostermelidir.
I1l) TELIF ve LISANS

Makalelerin tibbi ve etik sorumlulugu yazarlara aittir. Makalelerin ve kaynaklarin
iceriginden, yayimlanan makalelerdeki veriler, fikirler ve ifadelerden yazarlar
sorumludur; editorler, yayin kurulu ve T.C. Saglik Bakanligi Halk Saglig1 Genel
Miidurlugt bu konularda herhangi bir sorumluluk kabul etmemektedir. Yazarlara
telif licreti 6denmez.

Yazarlar, makalenin yayina kabul edilmesi halinde telif haklarin1 Tiirk Hijyen ve
Deneysel Biyoloji Dergisi’ne devretmeyi kabul ederler. Ancak yazarlar asagidaki
haklara sahiptir:

-Telif haklarimin disinda kalan patent vb. tescil edilmis haklar,

-Dergi ve kitap yayim disinda tim egitim faaliyetlerinde Ulcret 6demeden
kullanilabilme hakki,

-Ticari olmamak kosulu ile makaleyi ¢cogaltabilme hakki.

Yazarlar, Telif Hakki Devir Sozlesmesini imzalayarak, makalenin Tirk Hijyen
ve Deneysel Biyoloji Dergisi tarafindan yayimlanmak Ulizere kabul edilmesi
durumunda Creative Commons Alint1 GayriTicari-Tiretilemez 4.0 Uluslararas
(CC BY-NC-ND 4.0) kapsaminda lisanslanacagini kabul ederler.

Tirk Hijyen ve Deneysel Biyoloji Dergisi tarafindan yayimlanan tim makaleler,
Creative Commons Alint1 GayriTicari-Tiretilemez 4.0 Uluslararasi (CC BY-NC-
ND 4.0) lisansina tabidir. Bu Lisans, makalenin uygun sekilde belirtilmesi,
kullanimin ticari olmamasi ve herhangi bir degisiklik veya uyarlama yapilmamasi
kosuluyla, herhangi bir ortamda kullanima, dagitilmasina ve cogaltilmasina izin
verir. Lisansin kosullar hakkinda daha fazla bilgi icin litfen bakimz: https://
creativecommons.org/licenses/by-nc-nd/4.0/. Bu lisans altinda yayimlanan
materyalin ticari amagli kullanim (satis vb.) durumunda telif hakki sahibi ve
yazar haklarimin korunmast icin izin gereklidir. icerik bilimsel yayinlarda ve
sunumlarda referans olarak kullanilabilir. Bu kosullar disinda, makalelerin
yeniden kullammina iliskin izinler THDBD Edit6rlugii’nden alinmalidir.

IV) ACIK ERISIM POLITIKASI

Tirk Hijyen ve Deneysel Biyoloji Dergisi acik erisim politikasin1 benimsemistir.
Acik erisim politikasi Budapeste A¢ik Erisim Girisimi (BOAI) kurallan esas alinarak
uygulanmaktadir. BOAI’'ye gore Acik Erisim, “Hakem degerlendirmesinden
gecmis bilimsel makalelerin, internet araciligiyla; finansal, yasal ve teknik
engeller olmaksizin, serbestce erisilebilir, okunabilir, indirilebilir, kopyalanabilir,
dagitilabilir, basilabilir, taranabilir, tam metinlere baglant1 verilebilir,
dizinlenebilir, yazilima veri olarak aktarilabilir ve her tirlii yasal amag icin
kullamlabilir olmasi”dir.  https://www.budapestopenaccessinitiative.org/
boai-10-translations/turkish-translation

Dergide yayinlanan bilimsel yazilara, Creative Commons Alinti-GayriTicari-
Tiiretilemez 4.0 Uluslararas1 Lisansi cercevesinde Ucretsiz erisilebilir.
Dergimiz, hakem degerlendirmesinden gecmis bilimsel literatiiriin, herkese

serbestce ulasilabilir kilinmasi, daha genis bir kiresel bilgi alisverisini
desteklemesi ilkesine dayanarak icerigine aninda acik erisim saglar. Tiirk
Hijyen ve Deneysel Biyoloji Dergisi’nde yayimlanan tiim makaleler Acik Erisim
talimatlarina uygundur.

Tirk Hijyen ve Deneysel Biyoloji Dergisi yayimladigi makaleleri tiim diinyada
serbestce cevrimici erisilebilir kilmak icin makalelere aninda acik erisim
saglamaktadir. Makalelere erisim icin abone olunmasinda gerek yoktur. Dergi
kullanicist olmadan da sistemdeki tim makaleler ulasiip okunabilmektedir.
Makale gonderme, degerlendirme ve yayimlama Ucreti ainmamaktadir.

V) UCRET POLITIKASI
Makale gonderilmesi, degerlendirilmesi ve yayimlanmasi icin licret alinmaz.
VI) ETiK KURALLAR

Arastirma ve yayin etigi kurallarina uymak yazarlarin sorumlulugundadir.
Yazarlar Helsinki Bildirgesi’nde ana hatlar ¢izilen ilkeleri izlemelidir. Yazarlar,
bu tur bir calisma s6z konusu oldugunda, uluslararasi alanda kabul edilen
kilavuzlara ve yiirirlikte olan tiim mevzuatta belirtilen hiikiimlere uymalidir.

Etik kurul izni gerektiren tiim arastirmalar icin Etik Kurul Onay1 alinmis olmali,
belgelendirilmeli; kurul adi, tarih ve sayisi “Gere¢ ve Yontem” boliminde
belirtilmelidir.

Klinik arastirmalarda, calismaya katilanlardan bilgilendirilmis olur alindiginin
gerec ve yontem boliminde belirtilmesi gerekmektedir. Gonilli ya da
hastalara uygulanacak prosedirlerin 6zelligi tiimiiyle anlatildiktan sonra
kendilerinin bilgilendirilip onaylarinin alindigim1 gosterir beyan “Gere¢ ve
Yontem” kisminda bulunmalidir. Olgu sunumlarinda ve arastirma makalelerinde
hasta kimligini iceren herhangi bir dokiiman kullanilmamalidir. Hasta kimligini
ortaya ¢ikaracak bilgiler (fotograf vs.) kullamldiginda hastanin yazili onay:
gonderilmelidir.

Hayvanlar iizerinde yapilan calismalar icin de gereken izinler alinmali; yazida
deneklere agri, aci ve rahatsizlik verilmemesi icin neler yapildigi acik bir sekilde
belirtilmelidir. Hayvan deneylerinde, calisma “Laboratuar Hayvanlarinin Bakim
ve Kullanimi Kilavuzunda” (www.nap.edu/catalog/5140.html) belirtilen etik
diizenlemelere gore yapilmalidir ve yazarlar etik kurul onayr alindigini ve
etik kurul tarih ve sayisim “Gerec ve Yontem” kisminda beyan etmelidirler.
Deneysel ve klinik ilag ¢alismalarinda Tirkiye Cumhuriyeti Saglik Bakanligi
diizenlemelerine uygun olarak yapildigi ve etik kurul onay1 alindigi metin icinde
belirtilmelidir.

Makalenin formati ICMJE (International Committee of Medical Journal Editors)

ve COPE (Committee on Publication Ethics) rehberlerine uygun olmalidir.

VIl) YAZI DiLI

Dergimizin yazi dilleri Tiirkce ve ingilizcedir. Dili Tiirkce olan yazlar ingilizce

“abstract” ile, dili ingilizce olan yazilar da Tiirkce &zetleri ile yer alirlar.

Ozet ve “Abstract” béliimleri bire bir cevirileri seklinde yer almalidir. Yazinin

hazirlanmas sirasinda, Tiirkce kelimeler igin Tirk Dil Kurumundan (www.tdk.

gov.tr), teknik terimler icin Tiirk Tip Terminolojisinden (www.tipterimleri.com)

yararlamlmasi énerilir. Dili ingilizce olan yazilarin mutlaka yazim ve dilbilgisi

acisindan yeterliliklerinin kontrol edilmis olmasi gereklidir. Dil agisindan

yetersiz goriilen yazilar degerlendirmeye alinmazlar..

VIIl) YAZIM KURALLARI

Dergide yayimlanmak lizere gonderilen yazilar, Tiirk Hijyen ve Deneysel Biyoloji

Dergisi yazim kurallarina gére hazirlanmalidir.

Basvurular www.turkhijyen.org adresinden “Cevrimici Makale Gonder, Takip

Et, Degerlendir” programi araciligiyla on line olarak yapilmaktadir.
Yayimlanmak lizere gonderilecek yazilar;

* Bilimsel diizeyi yuksek, orijinal ve kaynak gosterilebilecek 6zellikte olmalidir.

* Bilgiler ve kaynaklar son 5 (bes) yila ait giincel verileri icermelidir.

1. “Telif Hakki Devir Formu” tim yazarlarca imzalanarak onaylandiktan sonra

dergimizin makale kabul sistemine yiiklenmelidir.

2. Makale bashigi, Ingilizce baslik, kisa baslik, yazar ad(lar), yazar(lar)in
calistigi kurum(lar) ve birim(ler), yazisma isini Ustlenen yazarin acik adresi,
telefon numaralar (sabit ve cep), elektronik posta adresi belirtilmelidir.

a. Yazinin basligi kisa olmali ve kiiciik harfle yazilmalidir.
b. Sayfa baslarina konan kisa baslik 40 karakteri gegmemelidir.

c. Calisma bilimsel bir kurulus ve/veya fon ile desteklenmisse dipnot veya
tesekkir bolimiinde mutlaka yazilmalidir. Herhangi bir ticari Uriin ve/veya

Tirk Hijyen ve Deneysel Biyoloji Dergisi

Halk Sagligi Genel Mudurligiu

Tel : (0312) 565 5579 Faks : (0312) 565 55 91

e-posta : hsgm.thdbd@saglik.gov.tr
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sirketle bir iliski yoksa, basvuru yazisinda belirtilmelidir.

d. Makale, kongre/sempozyumda sunulmussa sunum tiirii ile birlikte dipnot
seklinde mutlaka belirtilmelidir.

3. Yazilardaki terimler mimkiin oldugunca Tirkce ve Latince olmali, dilimize
yerlesmis kelimelere yer verilmeli ve Tiirk Dil Kurumu’nun giincel sozliigi
kullamlmalidir. Yazilarin dili agik ve anlasilir olmali, imla ve yazim hatalan
olmamasina 6zen gosterilmelidir.

4. Metin icinde gecen mikroorganizma isimleri ilk kullamldiginda tam
ve acik yazilmali, daha sonraki kullanimlarda kisaltilarak verilmelidir.
Mikroorganizmalarin orijinal Latince isimleri italik yazilmalidir: Ornegin;
Pseudomonas aeruginosa, P. Aeruginosa gibi. Yazida sadece cins adi gecen
ciimlelerde stafilokok, streptokok gibi dilimize yerlesmis cins adlan Tirkge
olarak yazilabilir. Antibiyotik isimleri dil bitiinligii agisindan okundugu gibi
yazilmali; uluslararasi standartlara uygun olarak kisaltilmalidir.

5. Metin icerisinde bahsedilen birimlerin sembolleri Uluslararasi Birimler

Sistemi (SI)’ne gore verilmelidir.
6. Yazilar bir zorunluluk olmadikca “gecmis zaman edilgen” kip ile yazilmalidir.

7. Metnin tamami 12 punto Times New Roman karakteri ile ¢ift aralikla yazilmali
ve sayfa kenarlarindan 2.5 cm bosluk birakilmalidir.

8. Arastirma yazilar;

Tiirkce Ozet, ingilizce Ozet, Giris, Gerec ve Yontem, Bulgular, Tartisma,
Tesekkiir (varsa) ve Kaynaklar bolimlerinden olusmalidir. Bu bolim basliklar
sola yaslanacak sekilde biiyiik harflerle kalin yazilmalidir. ingilizce makalelerde
de Tirkce baslik, kisa baslik ve 6zet bulunmalidir.

Dergimizin ve makalenizin olabildigince fazla atif alabilmesi icin 6zetler son
derece kapsamli hazirlanmali; gramer, imla ve yazim hatalar barindirmamalidir.

a) Tirkce Ozet: Amac, Yontem, Bulgular ve Sonug, alt basliklarindan
olusmalidir (yapilandinlmis 6zet) ve en az 250, en fazla 400 sozciik
icermelidir.

b) ingilizce Ozet (Abstract): Tiirkce Ozet bolimiinde belirtilenleri birebir
karsilayacak sekilde “Objective, Method, Results, Conclusion” olarak
yapilandirilmalidir.

c) Anahtar Sozciikler: 3-8 arasinda olmali ve Index Medicus Medical Subject
Headings - (MeSH)’de yer alan sozcikler kullamlmalidir. Tirkce anahtar
sozcilklerinizi olusturmak icin http://www.bilimterimleri.com/ adresini
kullammz.

d) Girig: Arastirmanin amaci ve gerekcesi giincel literatiir bilgisi ile
desteklenerek iki sayfayr asmayacak sekilde sunulmalidir.

e) Gere¢ ve Yontem: Arastirmanin gerceklestirildigi kurum/kurulus ve
tarih belirtilmeli, arastirmada kullanilan arag, gerec ve yontem sunulmali;
istatistiksel yontemler agikca belirtilmelidir.

f) Bulgular: Sadece arastirmada elde edilen bulgular belirtilmelidir.

g) Tartisma: Arastirmanin sonunda elde edilen bulgular, diger arastiricilarin
bulgulanyla karsilastirilmalidir. Arastirici, kendi yorumlarim bu bolimde
aktarmalidir.

h) Tesekkiir: Ana metnin sonunda kaynaklardan hemen once yer almalidir.
Tesekkiir bolimiinde calismaya destek veren kisi, kurum/kuruluslar yer
almalidir.

i) Kaynaklar: Yazarlar kaynaklarin eksiksiz ve dogru yazilmasindan sorumludur.
Kaynaklar, metnin icinde gegis sirasina gore numaralandiriimalidir. Numaralar,
parantez icinde cimle sonlarinda verilmelidir. Kaynaklarin yaziimi ile ilgili
asagida ornekler verilmistir. Daha detayli bilgi icin “Uniform Requirements for
Manuscripts submitted to Biomedical Journals” (J Am Med Assoc 1997; 277:
927-934) (http://www.nejm.org/) bakilmalidir.

Makalenizin Kaynaklar boliimiinde Turk Hijyen ve Deneysel Biyoloji Dergisinde
yayimlanmis makalelere atif yapilmasina 6zen gosterilmelidir.

- Siireli yayin: Yazar(lar)in Soyadi Adinin bas harf(ler)i (alt1 veya daha az yazar
varsa hepsi yazilmalidir; yazar sayisi yedi veya daha ¢oksa yalmz ilk altisim
yazip “et al.” veya “ve ark.” eklenmelidir). Makalenin basligi, Derginin Index
Medicus’a uygun kisaltilmis ismi, Yil; Cilt (Say): ilk ve son sayfa numarasi.

- Standart dergi makalesi icin ornek: Demirci M, Unlii M, Sahin U. A case
of hydatid lung cyst diagnosed by kinyoun staining of bronco-alveolar fluid.
Turkiye Parazitol Derg, 2001; 25 (3): 234-5.

- Yazan verilmemis makale igin ornek: Anonymous. Coffee drinking and
cancer of the panceras (Editorial). Br Med J, 1981; 283:628.

- Dergi eki icin ornek: Frumin AM, Nussbaum J, Esposito M. Functinal
asplenia: Demonstration of splenic activity by bone marrow scan (Abstract).
Blood, 1979; 54 (Suppl 1): 26a.

- Kitap: Yazar(lar)in soyadi adimin bas harf(ler)i. Kitabin adi. Kacinci baski
oldugu. Basim yeri: Yayinevi, Basim yili.

- Ornek: Eisen HN. Immunology: an Introduction to Molecular and Cellular
Principles of the Immun Response. 5th ed. New York: Harper and Row, 1974.

- Kitap boliimii: Boliim yazar(lar)in soyadi adimin basharf(ler)i. Bolum basligi.
In: Editor(ler)in soyadi adinin basharf(ler)i ed/eds. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Yayinevi, Basim yili: Boliimiin ilk ve son sayfa numarasi.

- Ornek: Weinstein L. Swarts MN. Pathogenic properties of invading
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic Physiol ogy:
Mechanism of Disease. Phidelphia. WB Saunders, 1974:457-72.

- Web adresi: Eger dogrudan “web” adresi referans olarak kullanilacaksa
adres ile birlikte parantez icinde bilgiye ulasilan tarih de belirtilmelidir. Web
erisimli makalelerin referans olarak metin icinde verilmesi gerektiginde DOI
(Digital Object Identifier) numarasi verilmesi sarttir.

- Kongre bildirisi: Entrala E, Mascaro C. New stuructural findings in
Cryptosporidium parvum oocysts. Eighth International Congress of Parasitology
(ICOPA VIII). October,10-14, Izmir-Turkey. 1994.

- Tez: Bilhan O. Labirent savaklarin hidrolik karakteristiklerinin deneysel olarak
incelenmesi. Yiiksek Lisans Tezi, Firat Universitesi Fen Bilimleri Enstitiisii, 2005.

GenBank/DNA dizi analizi: Gen kalitim numaralar ve DNA dizileri makale icinde
kaynak olarak gosterilmelidir. Konuyla ilgili ayrintili bilgi i¢in “National Library
of Medicine” adresinde “National Center for Biotechnical Information (NCBI)”
béliimiine bakimz.

- Sekil ve Tablolar: Her tablo veya sekil ayr bir sayfaya basilmali, alt ve
st cizgiler ve gerektiginde ara siitun cizgileri icermelidir. Tablolar, “Tablo
1.” seklinde numaralandintmali ve tablo bashigi tablo st cizgisinin Ustiine
yazilmalidir. Aciklayici bilgiye baslikta degil dipnotta yer verilmeli, uygun
simgeler (*,+,++, v.b.) kullamlmalidir. Fotograflar “jpeg” formatinda ve en az
300 dpi olmalidir. Baski kalitesinin artirilmasi icin gerekli oldugu durumlarda
fotograflarin orijinal halleri talep edilebilir.

9. Arastirma Makalesi tiirli yazilar icin kaynak sayisi en fazla 40 olmalidir.

10. Derleme tiirli yazilarda tercihen yazar sayisi ikiden fazla olmamalidir.
Yazar(lar) daha once bu konuda c¢alisma ve yayin yapmis olmali;; bu
deneyimlerini derleme yazisinda tartismali ve kaynak olarak gostermelidir.
Derlemelerde Tiirkce ve ingilizce olarak baslik, 6zet (en az 250, en fazla 400
sozciik icermelidir) ve anahtar sozcikler bulunmalidir. Derleme tiirii yazilar
icin kaynak sayis1 en fazla 60 olmalidir.

11. Olgu sunumlarinda metin yedi sayfay1 asmamalidir. Tiirkce ve ingilizce
olarak baslik, 6zet ve anahtar sozciikler ayrica giris, olgu ve tartisma bolimleri
bulunmalidir. Olgu sunumu tiirii yazilar icin kaynak sayis1 en fazla 20 olmalidir.

12. Editore Mektup: Daha 6nce yayimlanmis yazilara elestiri getirmek, katkida
bulunmak ya da bilim haberi niteligi tasiyacak bilgilerin iletilmesi amaciyla
yazilan yazilar, Yayin Kurulu’nun inceleme ve degerlendirmesinin ardindan
yayinlanir. Editére Mektup bir sayfayr asmamali ve kaynak sayisi en fazla 10
olmalidir.

13. Teknik Rapor tiirii yazilar ilgili alanda onemli katkisi olabilecek bilgileri
icermelidir. Teknik raporlarda Tiirkce ve ingilizce baslik, tek paragraf olacak
sekilde Tiirkce ve ingilizce &zet, Tiirkce ve Ingilizce olmak lizere anahtar
kelimeler yer almalidir. Kaynak sayisi en fazla 10 olmalidir.

14. Bu kurallara uygun olmayan metinler kabul edilmez.

15. Yazarlar teslim ettikleri yazinin bir kopyasini saklamalidir.
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TURKISH BULLETIN OF HYGIENE AND EXPERIMENTAL BIOLOGY PUBLISHING POLICIES AND WRITING RULES

1) AIM and SCOPE

The Turkish Bulletin of Hygiene and Experimental Biology (TBHEB) is a
publication of the “Republic of Turkey, Ministry of Health, General Directorate
of Public Health “. The Journal is published every three months (March, June,
September, December) and one volume consists of four (4) issues.

Goal of the our journal is to publish clinical and experimental research articles
which are scientifically qualified and will provide a new contribution to the
literature.

The journal publishes biology, microbiology, infectious diseases, pharmacology,
toxicology, immunology, parasitology, entomology, chemistry, biochemistry,
food safety, environmental, health, public health, epidemiology, pathology,
pathophysiology, molecular biology, genetics, biotechnology in the field of
original research, case report, reviews, letters to the editor and technical
reports.

1I) PUBLISHING POLICY

Articles which are not previously published in another journal or not currently
under evaluation elsewhere can be accepted for the journal.

Articles approved by the Scientific Committee and Editorial Board are eligible
to be released after receiving at least two positive opinions from the Scientific
Committee members. The names of the reviewers and authors are kept
confidential. Reviewers complete the evaluation processes within three months
at the latest.Those committees have the authority to make all corrections and
abbreviations but not to change the content of the article.

The authors have the all the scientific and legal responsibilities of the articles.
The authors must fully obey the ethics of research and publication.
1I1) COPYRIGHT and LICENSING

The authors are responsible for the scientific and ethical liability of the
manuscripts. Authors are responsible for the contents of the manuscript and
the references. The data, opinions and statements of published articles are
authors’ responsibility, and the Editors, Editorial Board and Republic of Turkey
Ministry of Health General Directorate of Public Health deny any responsibility
on these subjects. Copyright fee is not paid to the authors.

The authors agree to transfer the copyright to The Turkish Bulletin of Hygiene
and Experimental Biology if the article is accepted for publication. However,
the authors retain the following rights:

-Registered rights rather than copyrights such as patent etc.

-The right to use it no charge in all educational activities except for publication
in journals or books.

-The right to multiply manuscript provided that it is not commercial.

By signing the Copyright Transfer Form, authors agree that the article, if
accepted for publication by The Turkish Bulletin of Hygiene and Experimental
Biology, will be licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0).

All articles published by The Turkish Bulletin of Hygiene and Experimental
Biology are subject to the Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License (CC BY-NC-ND 4.0). This License
permits use, distribution, and reproduction in any platform, provided that the
article is properly cited, the usage is noncommercial, and no modifications
or adaptations are made. For more information on the conditions of the
license please look at: https://creativecommons.org/licenses/by-nc-nd/4.0/
Permission is required for the protection of copyright holder and author rights
in the case of commercial use (sales etc.) of material published under this
license. The content can be used as a reference in scientific publications and
presentations. Except these conditions, permissions for re-use of manuscripts
should be obtained from TBHEB editorial office.

1V) OPEN ACCESS POLICY

The Turkish Bulletin of Hygiene and Experimental Biology has adopted
open access policy. Open Access Policy is based on rules of Budapest Open
Access Initiative (BOAI). According to BOAI, Open Access states, “Scientific
articles that have been evaluated by the referee, via the Internet; be
freely accessible, readable, downloadable, copied, distributed, printed,
scanned, linked to full texts, indexed, transmitted as data and used for any
legal purpose, without financial, legal and technical barriers. https://www.
budapestopenaccessinitiative.org/read

Scientific articles published in the journal are freely available under the
Creative Commons 4.0 International License (CC BY-NC-ND 4.0). Our Journal,
provides immediate open access to its peer-reviewed scientific literature on

the principle of making it freely available to the everyone and supporting
a greater global exchange of knowledge. Published articles in The Turkish
Bulletin of Hygiene and Experimental Biology are fully comply with Open
Access instructions.

The Turkish Bulletin of Hygiene and Experimental Biology instant open access
to the articles is provided to make the articles published in journals freely
available online all over the world. There is no need to subscribe to access
articles. All articles in the system can be accessed and read without being a
journal user. There is no fee for article submission, evaluation and publishing.

V) PRICE POLICY
Article submission, evaluation and publication are free.
VI) ETHICAL RULES

The Turkish Bulletin of Hygiene and Experimental Biology expects the authors
to comply with the ethics of research and publication. In case the authors do
not have a local ethics committee, the principles outlined in the “Declaration
of Helsinki” should have been followed. Authors must comply with the
internationally accepted guidelines and provisions set out in all applicable
legislation when it comes to this type of work.

Ethics Committee Approval must be obtained and documented for all
researches requiring ethics committee approval; The name, date and number
of the committee should be stated in the method section of the article.

In human research, a statement of the informed consent of those who
participated in the study is needed in the section of the “Materials and
Methods”. In case of procedures that will apply to volunteers or patients, it
should be stated that the study objects have been informed and given their
approval before the study started. In case reports, information about the
signed informed patient consent form should be included in the article. In
case patient information (photograph, etc.) is used which shows patient ID, a
written informed consent of the patient must be submitted.

In case animal studies, approval also is needed; it should be stated clearly
that the subjects will be prevented as much as possible from pain, suffering
and inconvenience. In animal experiments, the study should be conducted in
accordance with the ethical regulations specified in the “Guide to the Care
and Use of Laboratory Animals” (www.nap.edu/catalog/5140.html) and the
authors should declare that the ethics committee approval was obtained and
the date and number of the ethics committee in the “Materials and Methods”
section. Experimental and clinical drug studies performed in accordance with
the Republic of Turkey Ministry of Health regulations and ethics committee
approval must be stated in the article.

The format of the article should be in accordance with ICMJE (International
Committee of Medical Journal Editors) and COPE (Committee on Publication
Ethics) guidelines.

VII) LANGUAGE of the JOURNAL

The official languages of the our Journal are Turkish and English. The
manuscripts written in Turkish have also abstracts in English, and the articles in
English have also abstracts in Turkish. The Turkish and English abstracts should
be literal translations of each other. When preparing manuscripts, the Turkish
Language Institution (www.tdk.gov.tr) is advised for consulting Turkish words
and Turkish Medical Terminology (www.tipterimleri.com) for technical terms.
Manuscripts in English must absolutely be checked for spelling and grammar.
Manuscripts considered insufficient in language will not be considered for
evaluation.

VIIl) WRITING RULES

Manuscripts submitted for publication in the journal should be prepared
according to the writing rules of the Turkish Journal of Hygiene and
Experimental Biology.

Applications are made online at www.turkhijyen.org via the “Online Manuscript
Submit, Track, Evaluate Program”.

Articles to be submitted for publication;

* Should have a high scientific level, be original and suitable for reference.

* Information and references should contain up-to-date data for the last 5
(five) years.

1. The “Copyright Transfer Form” (Copyright Release Form) after being signed
by all authors should be uploaded using the article accepting system of the
journal.

2. The title of article, Turkish title, short title, author name(s), names
of institutions and the departments of the author(s), full address of the
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corresponding author, telephone numbers (landline and mobile), e-mail
address should be given.

a. The title should be short and written in lower case.
b. The short title should not exceed 40 characters.

c. The study supported by a fund or scientific organisation must be
mentioned in a footnote or in the acknowledgements.

d. The study presented in a conference/symposium must be mentioned with
the type of presentation in footnotes or in the acknowledgements.

3. For Turkish studies; Terms used in articles should be in Turkish and Latin as
much as possible, according to the latest dictionary of the “Turkish Language
Institution”. The language of the articles should be clear, and care should be
taken to avoid spelling and writing mistakes.

4. Latin names of microorganisms used for the first time in the text have to
be written in full. If these names are used later, they should be abbreviated in
accordance to international rules. The original Latin names of microorganisms
should be written in Italic: for example, Pseudomonas aeruginosa, P.aeruginosa.
Names of antibiotics should be abbreviated in accordance with international
standards.

5. Symbols of the units mentioned in the text should be according to “The
Systeme International (SI).

6. Articles should be written in one of the “past perfect, present perfect and
past” tenses and in the passive mode.

7.0nly one side of A4 paper should be used and should have a 2.5 cm margin on
each side. 12 pt, Times New Roman font and double line space should be used.

8. Research Articles;

Research papers should consist of Turkish abstract, English abstract,
Introduction, Materials and Methods, Results, Discussion, Acknowledgements
(if any), and References sections. These sections should be written in bold
capital letters and aligned left. English articles should have a Turkish abstract
and title in Turkish. (If the all of the authors from abroad the manuscript and
abstract can be write English language).

Abstracts should be prepared in an extremely comprehensive way; it should not
contain grammatical, spelling and writing errors.

a) Turkish Abstract should consist of the subheadings of Objective, Methods,
Results and Conclusion (Structured Abstract). It should be between 250 and
400 words.

b) English Abstract: The abstract should be structured like the Turkish abstract
(Objective, Methods, Results, and Conclusion). It should be between 250 and
400 words.

c) Key words The number of keywords should be between 3-8 and the
terminology of the Medical Subjects Headings (Index Medicus Medical Subject
Headings-MeSH) should be used.

d) Introduction: The aim of the study, and references given to similar studies
should be presented briefly and should not exceed more than two pages.

e) Materials and Methods: The date of the study, institution that performed
the study, and materials and methods should be clearly presented. Statistical
methods should be clearly stated.

f) Results: The results should be stated clearly and only include the current
research.

g) Conclusions: In this section, the study findings should be compared with
the findings of other researchers. Authors should mention their comments in
this section.

h) Acknowledgements should be placed at the end of the main text and before
the references. In this section, the institutions/departments which supported
the research should be stated.

i) References: Authors are responsible for supply complete and correct
references. References should be numbered according to the order used
in the text. Numbers should be given in brackets and placed at the end of
the sentence. Examples are given below on the use of references. Detailed
information can be found in “Uniform Requirements for Manuscripts Submitted
to Biomedical Journals” (J Am Med Assoc 1997 277: 927-934) and at http://
www.nejm.org/general/text/requirements/1.htm.

- Periodicals: Author(s) Last Name initial(s) name of author(s) (if there are six

or fewer authors, all authors should be written; if the number of authors are
seven or more, only the first six of the authors should be written and the rest as
“et al”). The title of the article, the abbreviated name of the journal according
to the Index Medicus, Year; Volume (Issue): The first and last page numbers.

- Example of standard journal article: Demirci M, Unli M, Sahin U. A case
of hydatid cyst diagnosed by kinyoun staining of lung bronco-alveolar fluid.
Tirkiye Parazitol Derg, 2001; 25 (3): 234-5.

- Example of an article with authors unknown: Anonymous. Coffee drinking
and cancer of the pancreas (Editorial). Br Med J, 1981; 283:628.

- Example of journal supplement: Frumin AM, Nussbaum J, Esposito M.
Functional asplenia: Demonstration of splenic activity by bone marrow scan
(Abstract). Blood, 1979; 54 (Suppl 1): 26a.

- Books: Surname of the author(s) initial name(s) of author(s). The name of the
book. The edition number. Place of publication: Publisher, Publication year. -
Example: Eisen HN. Immunology: an Introduction to the Principles of Molecular
and Cellular Immune Response. 5th ed. New York: Harper and Row, 1974.

- Book chapters: The author(s) surname of the chapter initial(s) letter of the
name. Section title. In: Surname of editor(s) initial (s) letter of first name(s) ed
/ eds. The name of the book. Edition number. Place of publication: Publisher,
year of publication: The first and last page numbers of the chapter.

- Example: Weinstein L. Swarts MN. Pathogenic properties of invading
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic Physiology:
Mechanism of Disease. Phidelphia. WB Saunders, 1974:457-72.

- Web address: If a “web” address is used as the reference address, the web
address date should be given in brackets with the address. The DOI (Digital
Object Identifier) number must be provided, when a web access article used
in the text as a reference.

- Congress papers: Entrala E, Mascaro C. New structural findings in
Cryptosporidium parvum oocysts. Eighth International Congress of Parasitology
(ICOPAVIII). October, 10-14, Izmir-Turkey. 1994.

- Thesis: Bilhan O. Experimental investigation of the hydraulic characteristics
of labyrinth weir. Master Thesis, Science Institute of Firat University, 2005.

- GenBank / DNA sequence analysis: DNA sequences of genes and heredity
numbers should be given as references in the article. For more information,
check “National Library of Medicine” and “National Center for Biotechnical
Information (NCBI)”.

- Figure and Tables: Each table or figure should be printed on a separate
sheet, the top and bottom lines and if necessary column lines must be included.
Tables should be numbered like “Table 1.” and the table title should be written
above the top line of the table. Explanatory information should be given in
footnotes, not in the title and appropriate icons (*,+,++, etc.) should be used.
Photos should be in “jpeg” format. In case the quality of the photos is not good
for publication, the originals can be requested.

9. Research articles should have up to 40 references.

10. In reviews, it is preferred to have not more than two authors. Author(s)
must have done research and published articles previously on this subject; they
should discuss their experience and use as reference in the review. Reviews
should have Turkish and English titles, abstracts (it should contain minimum
250, maximum 400 words) and key words. Reference numbers for the review
should be maximum 60.

11. Case reports should have a maximum of seven pages of text. Case
report should have a Turkish and English title, abstract, keywords and also
introduction, case description and discussion sections should be given. Number
of references should be maximum 20.

12. Letters to Editor: Written to make criticisms, additions to previously
published articles or scientific updates are published after review and
assessment of the Editorial Board. Letters should not exceed one page of text
and must be supported with up to 10 references.

13. Technical report should contain information that may contribute
significantly to the relevant field. Technical reports should include Turkish and
English titles, Turkish and English abstracts in a single paragraph, keywords in
Turkish and English. The number of references should be maximum 10.

14. The articles which do not comply with the journal rules are not accepted.
15. Authors should keep a copy of the article that they submit.
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ETiK iLKELER VE YAYIN POLITiKASI

ETiK iLKELER

Tiirk Hijyen ve Deneysel Biyoloji Dergisi Editor ve Hakemleri, Uluslararas
Tip Dergisi Editorleri Komitesi (ICMJE), Yayin Etigi Komitesi (COPE), Diinya Tip
Editorleri Birligi (WAME), Bilim Editorleri Konseyi (CSE), Avrupa Bilim Editorleri
Birligi (EASE), ABD Ulusal Tip Kiitiphanesi (NLM), Dinya Tip Birligi (WMA) ve
Ulusal Bilgi Standartlan Orgiitii (NISO) rehber kurallarina uymaktadir.

Yazarlara yonelik; dergi politikasi geregince, uluslararasi anlasmalara uygun
bir etik kurul tarafindan arastirma protokollerinin onaylanmasi gereklidir.
[WMA Helsinki Deklarasyonu - insan Denekleri iceren Tibbi Arastirmalar icin
Etik ilkeler (son giincelleme: Ekim 2013, Fortaleza, Brezilya)”, “Tiim arastirma
calismalan icin laboratuvar hayvanlarinin bakim ve kullanimi kilavuzu (8.
baski, 2011) “ve / veya” Hayvanlar iceren Biyomedikal Arastirmalara Yonelik
Uluslararast Rehber ilkeler (2012)]. Gonderilen makale, etik kurul onayi
icermemesi durumunda degerlendirme icin isleme alinmaz.

GIKAR GATISMASI POLITIKASI

Tirk Hijyen ve Deneysel Biyoloji Dergisi’nin editor incelemesi, uluslararas:
editor organizasyonlarnn (ICMJE, EASE, WAME, COPE, CSE,..) tarafindan
belirlenen iyi Editérlik Uygulamalarina uygundur. WAME, yayin siirecinde
(makalenin gonderilmesi, hakem incelemesi, editor kararlan ve vyazarlar,
hakemler ve editorler arasindaki iletisim) yazar, hakem veya editorlerin,
stirecteki sorumluluklarini (akademik diristliik, calismanin ylritilmesinde
ve raporlanmasinda yaniltma olmamasi, karar ve hiikiimlerin uygunlugunu)
etkileyebilecek herhangi bir rekabetci catisma varsa ¢ikar catismasinin mevcut
oldugunu belirtmektedir.

Tirk Hijyen ve Deneysel Biyoloji Dergisi, tiim yazarlarin, hakemlerin ve
editorlerin, WAME tarafindan yukarida belirtilen herhangi bir rekabet ¢ikarinin
yani sira, ailevi, kisisel, finansal, politik veya dini konularla ilgili herhangi bir
cikar catismasini editore bildirmesini istemektedir. Herhangi ¢ikar catismasi ve
finansal destegin olup olmadigi, makalelerin sonunda beyan edilmelidir.

Yazarlar inceleme siirecinde bolim editorlerinden hicbiri ile iletisime
gecmemelidir. Makalelerin siireci ile ilgili tim gerekli bilgiler dergi
sekreterliginden edinilebilir. Editor ve hakemlerin isimleri yazarlara verilmez.
Tirk Hijyen ve Deneysel Biyoloji Dergisi’nin cift kor gozden gecirme ilkeleri
nedeniyle, yazarlarin ve hakemlerin isimleri diger kisilerce bilinmemektedir.
YAYIN POLITIKASI ve HAKEM DEGERLENDIRME SURECI

Tirk Hijyen ve Deneysel Biyoloji Dergisi (THDBD), ¢ift kor hakem
degerlendirmesi ile Tiirkce ve Ingilizce dillerinde T.C. Saglik Bakanlig1 Halk
Saglig1 Genel Mudiirligu tarafindan yayimlanmaktadir. THDBD yayin ilkelerinde
belirtilen konularda yazilan makaleleri kapsamaktadir. Sadece cevrimici
(online) basvurular kabul edilmektedir. Dergiye kabul edilme sirecindeki
degerlendirilmelerde aranan temel ozellikler 6zgunlik ve bilim literatiiriine
katkidir.

Makaleler gonderildikten sonra oncelikle editorler tarafindan
degerlendirilmektedir.  Editorler  hakem  degerlendirme  sirecinden
once makalelerin THDBD yazim kurallarina uygun yazilip yazilmadigim
degerlendirmektedirler.  Bu  kurallara gore yazilmayan makaleler
degerlendirilmeye alinmamaktadir.

Sonrasinda, makalenin degerlendirilmesi icin iki hakem atamir. Hakemler aym
alanda yayinlan olan uzmanlar arasindan secilir. Makaleler ihtiyac halinde
istatistik editérii tarafindan da kontrol edilebilir. Tim makaleler ingilizce
dil editori tarafindan da incelenir. Hakemlere degerlendirme igin 20 giin
stire verilmektedir ve eger herhangi bir diizeltme istenirse yazarlarin gerekli
diizeltmeleri yapmak icin 30 giin siresi vardir. Editor, editor yardimcilan,
istatistik editorii ve ingilizce dil editorii kabul edilen makalenin asil anlamini
degistirmeyen kiicik diizeltmeler yapabilirler.

ETHICAL PRINCIPLES AND PUBLICATION POLICY

ETHICAL PRINCIPLES

The Editorial Board and Reviewers of the Turkish Bulletin of Hygiene
and Experimental Biology adhere to the guidelines of the International
Committee of Medical Journal Editors (ICMJE), Committee on Publication
Ethics (COPE), World Association of Medical Editors (WAME), Council of Science
Editors (CSE), European Association of Science Editors (EASE), the US National
Library of Medicine (NLM), the World Medical Association (WMA), and National
Information Standards Organization (NISO).

For Authors; as journal’s policy, an approval of research protocols by an ethics
committee in accordance with international agreements “WMA Declaration
of Helsinki - Ethical Principles for Medical Research Involving Human Subjects
(last updated: October 2013, Fortaleza, Brazil)” ,“Guide for the care and
use of laboratory animals (8th edition, 2011)” and/or “International Guiding
Principles for Biomedical Research Involving Animals (2012)” is required for
all research studies. If the submitted manuscript does not include ethics
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Editdre Mektup/Letter to the Editor
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Turk Hijyen ve Deneysel Biyoloji Dergisi

The threat in our endotracheal tubes: Phthalates

Semsi Mustafa AKSOY'

, Ezgi ERKILIC?

, Ebru AYOZTURK?

Polyvinyl Chloride (PVC) is a substance often
found in medical devices and supplies. With the
addition of di ethyl hexyl phthalates (DEHP), the
PVC products become softer, more flexible and
more transparent (1). DEHP is used in a variety of
products, including but not limited to the bags
containing blood, total parenteral nutrition, plasma
fluids,
umbilical

or intravenous nasogastric and enteral
nutrition tubes, catheters,
masks, endotracheal tubes (ETT) and medical exam

respiratory

gloves. Though their long history of use in medical
care, their exact impact on human health is yet to
be elucidated. Furthermore, the evidence from in
vitro and in vivo studies demonstrate the detrimental
effects of the DEHP exposure of healthcare origin to
human health. In fact, DEHP is classified as a CMR1b
product, meaning that it is carcinogenic, mutagenic
and toxic (2). The chemical bond between DEHP and
PVC is weak, therefore, liberation of DEHP by direct
contact to substances with higher temperature, such
as through heated medical devices, or contact with
medications, blood, or bodily fluids, is possible (3).
Mutagenic effects of DEHP are reported on liver,

genital organs, kidneys, lungs and heart in animal
studies (2). There are publications in the literature
that DEHP is an allergen in humans (4,5). ETTs are
life-saving instruments for both adults and children,
and are usually produced from PVC material. The
studies regarding ETT and phthalates are mostly in
the neonates (6,7). Ours is a rare case of an adult
experiencing allergenic reaction to such materials.

Our subject, an 80-year-old man, who had
undergone a hip fracture operation, and had been
hospitalized for 2 months due to post-operative
complications, was intubated in the ICU due to
respiratory insufficiency and later developed
generalized rashes which was investigated. All
the possible etiology (infection, dermatological,
hematological, ...) had been considered, and despite
all the interventions, the rashes did not recede. The
instrumentation used was evaluated, and phthalates
have been spotted in the ETTs. After the switch to
a new brand of ETTs without phthalates, the rashes
receded dramatically.

There are studies suggesting that there is a higher

amount of phthalate release from the instruments with
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prolonged use (8,9). Though the levels of phthalates
liberated intraoperatively tend to be lower, longer
stays especially in intensive care unit (ICU) settings
pose a higher risk for exposure. Latini et al. claimed
that there has been a change in color in the ETT in the
case of a high-risk neonate (10). Furthermore, Morton
et al. demonstrated phthalate release from the ETT
to water in a laboratory study (8). In another study,
a meaningful correlation between DEHP metabolites
in the blood and ventilation devices including non-
invasive ventilation (11).
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The effectiveness of COVID-19 vaccine in healthcare workers:
Does gender matter?
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Ganime SEVINC!

, Fatma Aybala ALTAY'
, Asiye TEKIN'

, Fafiime CALLAK OKU!'
, Can Hiiseyin HEKIMOGLU?
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ABSTRACT

Objective: Immunization by vaccination has a crucial
role in controlling COVID-19 pandemic. Determination of
the factors affecting the effectiveness of the vaccine
can increase the success rates. We aimed to investigate
the effectiveness of CoronaVac and factors affecting its

effectiveness in healthcare workers.

Methods: This included

healthcare personnel (n=2666) working at a training

retrospective study

and research hospital. Logistic regression analysis
was used for analyzing the effects of all variables
including vaccination status on the development of
COVID-19. Adjusted odds ratios calculated by logistic
regression analysis were used to determine the vaccine
effectiveness. Stratified analyses wre performed for the
determination of the interaction/effect modification

regarding the vaccine effectiveness.

Results: Mean age of the 2.666 healthcare workers
included in this study was 37,3+10,2 and 55,8% (n=1488)
were females and %44,2 (n=1178) were males. In this
study gender and history of COVID-19 infection was found
to be an effect modifier for the vaccine effectiveness
by the stratified analysis. The effectiveness of the

CoronaVac vaccine in preventing development of

OZET

Amac: COVID-19 asilartile bagisiklanma, pandemiden
cikis stratejisi olarak tum diinyada genis capta kabul
edilmistir. Asinin etkililigi ve bunu etkileyen faktorlerin
tespit edilmesi, as1 basarisin1 arttirarak pandeminin
COVID-19

mortalitesinde; diizensiz immiunizasyon ve coklu organ

kontrolunu saglayabilir. hastalarinin
yetmezligi gibi nedenler gosterilse de bunlarin cinsiyet
ile olan iliskisi aydinlatilmamistir. Bu calismada; saglik
calisanlarinda CoronaVac asi etkililigini belirlemek ve

etkileyen faktorleri incelemek amaclanmistir.

Yontem: Bu retrospektif calismaya Egitim ve Arastirma
Hastanesi’nde calisan 2.666 saglik personeli dahil edilmistir.
COVID-19  gelisimidir.
Bagimsiz degiskenler; yas, cinsiyet, meslek grubu (doktor/

Calismamin  bagimli  degiskeni
hemsire/diger saglik calisanlar), calisilan klinik tipi (YBU/
YBU dist), COVID-19 kliniginde calisma durumu (COVID-19
klinigi/diger klinikler), COVID-19 gecirme Oykisi (var/
yok), asidan sonra COVID-19 tam suresi (glin) ve asilanma
durumu (asili/asisiz)’dur. COVID-19 tamsi alan tiim saglik
calisanlarimin klinik takibi Enfeksiyon Hastaliklarn ve Klinik
Mikrobiyoloji Personel Sagligi Poliklinigi’nde yapilmistir.
Ayrica klinik sorumlulan ile haftalik olarak telefonla

gorusilerek veya klinik ziyaretleri yapilarak, COVID-19
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COVID-19 diagnosed by real-time polymerase chain
reaction (RT-PCR) in healthcare workers was 84,5%
(95%Cl: 73,3-91) in women and 47% (95%Cl: 1,7-71,4)
in men. Being a medical doctor or a registered nurse,
working in ICU or a COVID-19 clinic, a positive history
of COVID-19 and COVID-19 vaccination were other
protective factors against COVID-19 infection.

Conclusion: Determination of the factors affecting
the effectiveness of the vaccine can increase the success
rates. Vaccination programs may need to be modified if
there is a COVID-19 history or gender-related difference

in vaccine effectiveness.

Key Words: COVID-19, vaccine, coronavac, gender,

effectiveness
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gelisimi  yoniinden tim saglik calisanlart izlenmistir.
Asilama durumu dahil tiim degiskenlerin COVID-19 gelisimi
tzerindeki etkilerini analiz etmek icin lojistik regresyon
analizi kullanmilmistir. As1 etkililigine iliskin etkilesim/etki
degisiminin belirlenmesi icin tabakali analizler yapilmistir.
Veriler SPSS versiyon 20.0 paket program kullanilarak
analiz edilmistir. Tum istatistiksel testler icin onemlilik

sinirn 0.05 olarak alinmistir.

Bulgular: Calismaya alinan toplam 2666 saglik
calisaninin yas ortalamasi 37,3+10,2 (n=2556) ve %55,8
(n=1488)’i kadin, %44,2 (n=1178)’si erkektir. CoronaVac
asisinin saglik calisanlarindaki RT-PCR pozitifligi ile tam
konulan COVID-19’u 6nlemede etkililigi kadinlarda (%84,5
(%95GA: %73,3-91,0)), erkeklerden (%47,0 (%95GA: %1,7-
71,4)) daha yuksek bulunmustur. Meslek gruplar, klinik
tipi, COVID-19 kliniginde ¢alisma durumu asi etkililigini
etkilememektedir. Cok degiskenli lojistik regresyon
analizinde doktor/hemsire olmak, YBU’de calismak,
COVID-19 kliniginde calismak, COVID-19 gecirmis olmak
ve asili olmak koruyucu faktor olarak saptanmustir.
Degiskenler arasinda %96,5 ile en yiiksek koruyuculuk

diizeyi COVID-19 gecirme oykiisiiniin olmasidir.

Sonug: Cinsiyete gore COVID-19 as1 etkililiginde
farklilik,

gerektirebilir. Erkekler ve kadinlar icin farkli prime-boost

asilama programlarinin revize edilmesini
araliklan, ozel asi platformlar, farkli dozaj seviyeleri
ile sonuclanan stratejiler COVID-19 eliminasyonu icin
kullanilabilir. COVID-19 asis1 olan saglik calisanlarinin
belirli araliklarla, yaklasik 1 wil izlenmesi; cesitli
gruplarda as1 etkililigindeki farkliliklarin belirlenmesi;
asilama programlari, sirveyans ve klinik takip gibi
noktalarda onceliklendirme yapma, rapel doz asilama,
agir hastalik gecirme riski olan calisanlari koruma,
hizmet planlama ve asi secimi gibi pek cok konuda buyiik
fayda saglayabilir. COVID-19 pandemisinin kontrol altina
alinabilmesi icin as1 ile immunizasyon anahtar roldedir
ve asi etkililigini etkileyen faktorleri tespit etmek

hedefe giden yolda basaryr arttirabilir.

Anahtar Kelimeler: COVID-19, asi1, coronavac,

cinsiyet, etkililik



INTRODUCTION

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infected millions of people and led to
hundreds of thousands of deaths since its emergence
2019 (1).
including wearing masks, compliance with hygiene
procedures,
control the pandemic, they were not enough to stop

in December Although precautions

and social isolation were taken to

the pandemic. Immunization by vaccination has been
accepted as the solution strategy for returning to pre-
pandemic work, school, and social life worldwide.
Vaccination is the most important and effective means
of protecting child and adult health and preventing
disease transmission since the 20th century (2). The
main target of immunization services is the reduction
of infectious disease-related morbidity and mortality
(3). Therefore, the permanent prevention of COVID-19
(i.e., Coronavirus disease-2019) spread can only be
possible by vaccinating most of the world population
with an effective and safe vaccine. Surprisingly, since
the end of 2019, approximately 200 vaccines were
tested in phase 1 and phase 2 trials (i.e., preclinical
trials), and some inactivated vaccines, nucleic acid-
based vaccines, and vector vaccines were tested in
clinical trials (4).

Inactivated vaccines are prepared by chemical
(i.e., formaldehyde) or physical (i.e., ultraviolet or
heat) methods using killed pathogenic strains. Until
today, purified inactivated viruses were usually used
for preparing vaccines, and these vaccines were
reported to be safe and effective against influenza
and poliovirus (5). The candidate vaccine CoronaVac
produced by the Chinese company Sinovac was tested
in a clinical trial including 743 healthy volunteers
aged between 18 and 59, and neutralizing antibodies
were detected 14 days after vaccination (6). The
phase 3 trial of this candidate vaccine was initiated
at the end of July 2020 in Brasil, and it was approved
for clinical use in Turkey in September 2020 (7). Thus,
the first COVID-19 vaccine introduced to clinical
use in Turkey is Coronavac. Since they were at high

risk due to close contact with patients, healthcare
workers were in the first vaccination group (8).

On the other hand, people who were vaccinated
by CoronaVac draw attention regarding serum
antibody levels, effectiveness of the vaccine in
protection against COVID-19, and factors affecting
its effectiveness. The answers to these questions
are critical in preventing the spread of COVID-19
and controlling the pandemic. Therefore, in this
study, we aimed to investigate the effectiveness of
CoronaVac and the factors affecting its effectiveness
in healthcare workers.

MATERIAL and METHOD

Study group

This retrospective study included medical doctors,
nurses, and allied health personnel (n=3.550) working
at a training and research hospital. The hospital
had 770 beds, 90 of which were located at adult
intensive care units, and the bed occupancy rate was
93% during the study period. The minimum sample
size was calculated as 2097 (1.677 vaccinated, 420
unvaccinated) with a 95% confidence interval and 0.9
power. The vaccine effectiveness, vaccination rate,
and the risk of acquiring COVID-19 in unvaccinated
were presumed as 0.5, 0.75, and 0.1. The Epi Info
(Centers for Disease Control and Prevention, Atlanta,
USA) software was used for this analysis. No participant
selection was carried out, and all the healthcare
worker population (n=2.666) was included in the
study. The study was initiated on the 1st of March,
2021, which corresponds to the earliest time after
completing a 14-day interval following administration
of the 2nd Coronovac dose to all healthcare workers.
In addition, the study period corresponds to the
third and the most severe wave of the countrywide
epidemic of COVID-19 (Figure 1).

The study was approved by the University of
Health Sciences, Diskap1 Yildirnm Beyazit Training and
Research Hospital Clinic Research Ethics Committee
(Date: 31.05.2021 and Number: 112/07).
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Figure 1. Distribution of daily diagnosed COVID-19 case numbers in Turkey, 01.01.2021 - 15.06.2021 (9).

Variables

The dependent variable was the development
of COVID-19.
performed using nasopharyngeal and oropharyngeal

Microbiological confirmation was
sampling according to World Health Organization
(WHO) guidelines (1).
isolated from the samples using Bio-Speedy VNAT
viral nucleic acid buffer (Bio-Rad CFX Connect Real-
Time PCR Detection System, USA). The COVID-19 RT
PCR kit (DS CORONEX COVID-19 Multiplex Real-Time
qPCR, GENSUTEK Ltd., Ankara, Turkey) used in this
study was designed to detect SARS-CoV-2 causing
COVID-19. The COVID-19 diagnosis was made by
COVID-19 RT-PCR test positivity during the three
months between 1st of March and 31st of May, 2021.
All healthcare workers diagnosed with were followed

Viral nucleic acids were

by the occupational health clinic of the Department
of Infectious Diseases and Clinical Microbiology. In
addition, all participants were either examined or
called by phone on a weekly basis for follow-up.

Turk Hij Den Biyol Derg

The independent variables were age, gender,
occupation (medical doctor/nurse/assistant health
personnel), department type (ICU/other), working
environment (COVID-19 clinic/other),
COVID-19 the
between vaccination and diagnosis of COVID-19 (days),

history of

(present/absent), time interval
and vaccination status (vaccinated/unvaccinated).
In addition, data of the patients regarding the
period between 01.03.2021 and 31.05.2021 were
retrospectively reviewed between 01.06.2021 and

15.06.2021.
COVID-19 vaccination

In Turkey, mass immunization was targeted by
four-staged COVID-19 vaccination based on the
Turkish COVID-19 National
People were categorized into groups based on the

Vaccination Strategy.

risk of exposure, severe disease, and transmitting
the virus. These groups were vaccinated in an order.
In this categorization, healthcare workers were

included in the first group (i.e., Group A) (8, 9). The



first shipment of the CoronaVac vaccine has arrived
in Turkey on 30.12.2020. The CoronaVac vaccine
(Sinovac Life Sciences, Peking, China) includes 3
pg/0.5 mL (600 SU per dose) inactivated SARS-CoV-2
and aluminum hydroxide as an adjuvant. It should
be transported in cold boxes at 2-8 “C (36-46 °F)
and is administered intramuscularly. It was given
emergency use approval by the Turkish Medicines
and Medical Devices Agency, and the healthcare
workers were started to be vaccinated in 14.01.2021,
and vaccinations of the healthcare workers of our
hospital were completed in 15.02.2021. A two-dose
vaccination schedule was completed in 28 days on a
voluntary basis.

Antibody testing

Anti-SARS-CoV-2 nucleocapsid (i.e., Anti-N) protein
immunoglobulin (Ig) M and 1gG total antibody (Anti N)
tests were performed in the adult vaccination clinic to
the healthcare workers who received the 2nd dose of
the vaccination at least 14 days ago and unvaccinated
healthcare workers. Anti-N antibodies were detected
by the Elecsys® Anti-SARS-Cov-2 (Roche Diagnostics,
ABD) and electrochemiluminescence immunoassay
(ECLIA) method. The test was performed in the Roche
Cobas E601
analyzer. The results were given qualitatively as non-

(Roche Diagnostics, ABD) automated

reactive or reactive based on the cut-off index (COIl)
values (i.e., COI<1,0 non-reactive, COI>1.0 reactive).
In this study only Anti-N antibody was evaluated and
healthcare workers were categorized into two groups
as positive and negative as per antibody testing
results.

Statistical analysis

Categorical variables were given as numbers or
percentages with a 95% confidence interval, and the
Chi-square test was used for comparisons. The age
variable was given as means, standard deviations,
minimums, and maximums, and the Student’s t-test
was used to compare the independent groups.

Odds ratios (OR) were calculated with 95%
confidence intervals during the analysis of the

COVID-19 risk factors. The vaccine protection rate
was calculated by the formula: (1-OR) x100. The
protection rate shows the effectiveness of the
vaccine (10). Logistic regression analysis was used
for analyzing the effects of all variables, including
vaccination status, on the development of COVID-19.
Adjusted odds ratios calculated by logistic regression
analysis were used to determine the vaccine’s
protection rate and effectiveness.

Layered analyses were performed to determine
the “effect
regarding the effectiveness of the vaccine. First, the

“interactions” or modifications”
homogeneity of the odds ratios between different
layers was analyzed by the Breslow-Day test. Next,
the term “interaction” was added to the logistic
regression model if odds ratios were found to be
heterogeneous between the layers and interactions/
effect modifications were analyzed. Finally, adjusted
vaccine effectiveness was calculated separately
in different layers of the variables, which were
determined as effect modifiers by logistic regression
analysis (11-13).

The Statistical Package for Social Sciences (SPSS
v20.0, SPSS Inc., USA) software was used for statistical
analysis. The p value was considered significant if it
was lower than 0.05.

RESULTS

Mean age of the 2.666 healthcare workers included
in this study was 37.3+10.2. Among these patients,
55.8% (n=1488) were females and %44.2 (n=1178)
were males. While 20.1% (n=536) of the participants
were medical doctors, 31.4% (n=836) were registered
nurses and 48.5% (n=1294)
personnel. The rates of the participants working in
ICU and COVID-19 clinics were 16.5% (n=439) and
20.4% (n=545). In total, 836 (31.4%) patients had
history of COVID-19. Among these patients, 36 (1.4%)
were hospitalized and 12 (0.05%) were admitted to

were allied health

ICU. While vaccination data were unavailable in 30
(1.1%) cases, 2035 (77.2%) study participants were
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vaccinated and 601 (22.8%) were unvaccinated
(Figure 2). The Anti-N antibody levels were analyzed
in 68.9% (n=1381) of the vaccinated. Among those
who were unvaccinated, 68.1% (n=409) underwent
Anti-N antibody testing. In total, 69% (n=1.813) of the
study participants were tested for Anti-N antibodies
and 72.2% (n=1.301) of the subjects had a positive

result. Among the participants who underwent Anti-N

Data available (n=2666,% 100)

Vaccinated

§ (n=2035, %76,3) occupation, clinic etc.)
n
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i
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antibody testing, 74.9% (n=1.034) of the vaccinated
and 62.1% (n=254) of the unvaccinated were positive
(p<0.001). Vaccination data of thirteen (0.1%) subjects
with a positive antibody result were unavailable.
(n=536) of the
vaccinated participants had a history of COVID-19 and

Before vaccinated; while 26.3%

47.8% (n=287) of the unvaccinated participants had
past medical history of COVID-19 (p<0.001).

COVID-19 cases
(n=76, %2,8)

Confounders (age, gender,

Healthy participants
(n=1959, %73,5)

3-month follow-up
(March- May 2021)

COVID-19 cases
(n=48, %1,8)

Healthy participants
(n=553, %20,7)

Figure 2. The distribution of participants in terms of vaccination status

During the study period, 124 (4.7%) patients were
diagnosed with COVID-19. While most (70.2%) of
these cases were diagnosed in April, 9.2% and 20.2%
were diagnosed in March and June, respectively
(Figure 3). Our review revealed that 61.3% (n=76)
of the participants with a history of COVID-19 and
78% (n=1.959) of those without a history of COVID-19
were vaccinated (p<0.001). Healthcare workers with
anti-N antibodies (n=61) were evaluated and while
41% (n=25) of the subjects who were diagnosed with
COVID-19 had a positive antibody result, this figure
was 72.8% (n=1276) in the other group (p<0.001).

Turk Hij Den Biyol Derg

None of these cases were hospitalized or admitted
to ICU.

A mutant variant of coronavirus was detected in
25 (20.2%) cases. Among these cases, 14 (11.2%) had
the English variant, while 11 (8.9%) were detected
to have the South African/Brazilian variant. Three
cases had a second episode of COVID-19 infection.
In these subjects, the re-infection was diagnosed
126, 147, and 230 days after the first infection. All
of these three cases were unvaccinated, and they did
not undergo Anti-N testing.
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Figure 3. Distribution of cases as per PCR testing dates

Univariate analysis revealed working in ICU, a
positive history of COVID-19, COVID-19 vaccination,
and a positive antibody test result as protective
factors while age, gender, occupation, and working
environment (COVID-19 clinic/other) did not have a
significant effect. Effectiveness of the vaccine was
calculated as 55.3% (95% Cl: 34.7-69.2%). Among
those who were vaccinated, a positive Anti-N
antibody result was found to be more protective than
a negative result (Table 1).

Multivariate logistic regression analysis showed
that being a medical doctor or a registered nurse,
working in ICU or a COVID-19 clinic, a positive history
of COVID-19 and COVID-19 vaccination were protective

1-May-2021 1-Jun-2021

factors against COVID-19 infection. Age and gender
were not included in this model. Effectiveness of
the vaccine was determined as 72.5% (95% Cl: 59.2-
81.2%). Among all variables, the strongest protective
factor was a history of COVID-19 infection (Table 2).
In the gender layer of the layered analyses, the
rough (i.e., unadjusted) and adjusted (i.e., Mantel-
Haenszel) odds ratios regarding the effect of the
vaccination status on the development of COVID-19
were found to be similar (Unadjusted OR: 0.447;
95% Cl1:0.308-0.649 and adjusted OR: 0.443; 95% Cl:
0.305-0.644). While the OR was calculated as 0.264
(95% Cl:0.157- 0.441) for women, it was determined
as 0.837 (95% Cl:0.466-1.569) for men. These odds
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Table 1. Univariate analysis results regarding COVID-19 risk

. CASES CONTROLS OR Protection
Variable Category (n=124) (n=2542) (0dds Ratio) %95 ClI p value rate (%)* %95 ClI
Age (year). mean+SD 36.7+11.1 37.4+10.1 - 0.507
Male 61(49.2) 1117(43.9)
Gender 1.235 0.861-1.772 | 0.250
Female 63(50.8) 1425(56.1)
Other 54(43.5) 1240(48.8) Reference
Occupation | Medical doctor 25(20.2) 511(20.1) 1.123 0.682-1.814 0.433
Nurse 45(36.3) 791(31.1) 1.306 0.673-1.960
ICU 10 (8.1) 429(16.9)
i L LA 0.432 0.213-0.803 | 0.010 56.8 19.7-78.7
type Non-ICU 114(91.9) 2113(83.1)
) Other clinics 94(75.8) 2027(79.7)
UL COVID-19 0.796 0.522-1.214 | 0.289 -20.4 -21.4-47.8
iaLChlu s 30(24.2) 515(20.3)
Clinic : :
: Present 3(2.4) 833(32.8)
'é‘;f;’lrny 1°9f 0.051 0.016-0.160 | <0.001 94.9 0.84 - 98.4
- Absent 121(97.6) 1709(67.2)
oo Vaccinated 76(61.3) 1959(78.0)
Vac‘é";atm“ 0.447 0.308-0.653 | <0.002 55.3 34.7 - 69.2
SIatls Unvaccinated 48(38.7) 553(22.0)
Anti-N Positive 25(41.0) 1276(72.8)
e 0.259 0.152-0.436 | <0.001 74.1 56.4 - 84.8
Elnalzerely Negative 36(59.0) 476(27.2)
Antibody
Vaccinated positive 24(94.8) 1010(97.7)
healthcare - 0.435 0.233-0.823 | 0.007 56.5 17.7 - 76.7
workers bl 18(5.2) 329(2.3)
negative : .
Protection rate: (%)=(1 - OR) x 100
SD: Standard deviation
Cl: Confidence interval
Table 2. Multivariate logistic regression analysis results regarding COVID-19 risk
. Standard 0dds Protection o
Variable Category B error p value Ratio %95 CI rate (%)* %95 Cl
Intercept - -0.813 0.273 0.005 -
Other Reference
Occupation i
Med‘cﬁtr‘:zcm” -0.443 0.196 0.023 0.642 | 0.439-0.940 35.8 6.0-56.1
Department Non-ICU Reference
type Icu 4221 | 0357 | o001 [ 0295 | 01460594 | 705 40.6-85.4
Working Other clinics Reference
environment COVID-19 Clinic 0649 | 0233 | 0005 [ 0523 | 0331:0.82 47.7 17.4-66.9
History of Absent Reference
CoVvID-19 Present 3364 | 0592 | <0001 | 0.035 | 00110110 | 965 89.0-98.9
Vaccination Unvaccinated Reference
status Vaccinated 1289 | 0201 | <0.001 | 0.275 | 0.186-0.408 72.5 59.2-81.4

Hosmer Lemeshow Test p=0.693; Nagelkere R?=0.148; Omnibus Test p=<0.001
*Protection rate (%) =(1-OR) x100
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ratios were significantly different (p: 0.004). Since
the OR confidence interval included 1 in the analysis
of male participants, the logistic regression analysis
was repeated for the male participants, female
participants, and subsequently for the entire cohort

by adding the term ‘interaction’ (gender*vaccination
status) with the assumption that gender was an effect
modifier. The effectiveness of the vaccine was found
as 84.5% (95% Cl:73.3-91) in women and 47% (95%
Cl:1.7-71.4) in men (Table 3).

Table 3. Results of the logistic regression analysis repeated due to effect modifiers

Other variables .
e included in the Vaccination status B Bl p value OdQS %95 ClI ATIEEEI T %95 ClI
group error Ratio rate (%)
model
History of COVID-19, Unvaccinated Reference
WOMEN' occupation,
(sl | alpamen s, Vaccinated 0930 | 0323 | <0.001 | 0.155 | 0.090-0.267 | 84.5 UEGEn
working environment 91.0
MEN? Unvaccinated Reference
(n=1158) History of COVID-19
Vaccinated -0.635 0.315 0.044 0.530 | 0.286-0.983 47.0 1.7-71.4
History of COVID-19,
ENTIRE occupation, Gender*Vaccination
GROUP? department status -1.049 0.416 0.012 0.350 | 0.155-0.792
(n=2636) type, working (interaction term)
environment, gender

" Hosmer Lemeshow Test p=0.735; Nagelkere R2=0.210; Omnibus Test p=<0.001
2 Hosmer Lemeshow Test p=0.613; Nagelkere R2=0.105; Omnibus Test p=<0.001
3 Hosmer Lemeshow Test p=0.213; Nagelkere R2=0.159; Omnibus Test p=<0.001

In layered analyses, the odds ratios were similar in
occupation, working environment (COVID-19 clinic/
other), department type (ICU/non-ICU), and history
of COVID-19 layers (p>0.05). The effectiveness of the
vaccine adjusted by the logistic regression model as
per different variables with a confidence interval of
95% is shown in Figure 4. The vaccine’s effectiveness
was not found significant in the study participants
with a history of COVID-19 (p=0.394). Considering the
confidence intervals, a positive history of COVID-19
was also an effect modifier.

In univariate analysis, investigation of the
differences between women and men revealed that
the mean age of the female participants was lower

than male participants; female subjects had a higher
rate of working in ICU and positive antibody test
results. The same analysis also showed a higher rate
of male participants than female subjects in the
allied health personnel group (Table 4).

Analysis of all variables by logistic regression
analysis for investigating the differences between
women and men elucidated that mean age was
higher in men while the rates of a positive history
of COVID-19 and antibody positivity were higher in
women. The same analysis also confirmed that the
male gender was significantly predominant in the
allied health personnel group (Table 5).
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Figure 4. Vaccine effectiveness adjusted by logistic regression analysis as per variable categories
Table 4. Comparison of women and men by univariate analysis
Variable Category Women Men p value
Age (meanzSD) 36.3+10.1 38.6+10.2 <0.001
Other 602(40.5) 692(58.7)
Occupation <0.001
Medical doctor/nurse 886(59.5) 486(41.3)
Non-ICU 1220(82.0) 1007(85.5)
Department type 0.016
ICU 268(18.0) 171(14.5)
Other clinics 1168(78.5) 953(80.9)
Working environment 0.126
COVID clinic 320(21.5) 225(19.1)
Present 468(31.5) 368(31.2)
History of COVID-19 0.907
Absent 1020(68.5) 810(68.8)
Vaccinated 1124(76.3) 911(78.4)
Vaccination status 0.193
Unvaccinated 350(23.7) 251(21.6)
Positive 794(73.7) 507(68.9)
Anti-N antibody <0.001
Negative 283(26.3) 229(31.1)
Case 63(4.2) 61(5.2)
COVID-19 Diagnosis 0.250
Control 1425(95.8) 1117(94.8)
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Table 5. Results of the multivariate logistic regression analysis regarding the differences of female and male study

participants in terms of variables

Variable Category B St::rc::‘rrd p value g:g; %95 ClI

Intercept - -0.886 0.347 0.011

Age - 0.015 0.005 0.003 1.015 1005-1.026
Other Reference

Occupation
Medical doctor/nurse 0603 | 0104 | <0001 | 1828 | 1.490-2.202
Non-ICU Reference

ICU
Icu 0166 | 0148 | 0264 | 0847 | 0.6341.133
Other clinics Reference

Working environment
COVID-19 Clinic 0174 | o1as | 0230 | 0840 | 0631116
Absent Reference

History of COVID-19
Present 0290 | o116 | 0013 | 133% | 1.064-1.678
Unvaccinated Reference

Vaccination status
Vaccinated 0.176 | 0.126 | 0.161 | 1.193 | 0.932-1.526
Positive Reference

Antibody
Negative -0.246 | 0.121 | 0.042 | 0.782 | 0.616-0.991
Present Reference

COVID-19 diagnosis
Absent -0.261 | 0.274 | 0.341 | 0.77 | 0.450-1.318

" Hosmer Lemeshow Test p=0.724; Nagelkere R2=0.055; Omnibus Test p=<0.001

DISCUSSION

In this determined that the
effectiveness of the CoronaVac vaccine in preventing
the development of COVID-19 diagnosed by real-time
polymerase chain reaction (RT-PCR) in healthcare
workers was 84.5% (95% Cl:73.3-91) in women and
47% (95% Cl:1.7-71.4) in men. As per our analysis,
occupation (i.e., medical doctor/nurse/allied health
personnel), department type (ICU/non-ICU), and the
working environment (COVID-19 clinic/other) did not
affect the effectiveness of the vaccine. However, the

study, we

vaccine was not effective in those with a positive
history of COVID-19. This finding may be because the
risk of COVID-19 is relatively low in these subjects.
We also found that working in ICU, being a medical
doctor or a nurse, and working in a COVID-19 clinic was
associated with a relatively lower risk of COVID-19.
This result may be because these healthcare workers

are aware of the high risk of disease transmission and
take precautions for their safety.

In a study including 20787 healthcare workers in
England, Hall et al. noted that 83% of the patients
who recovered from COVID-19 were protected against
re-infection during the first five months after the
primary episode (14). Furthermore, Abu Raddad L. et
al. determined that the re-infection rate was 0.01%
(95% CI:0.01-0.02) in patients with a positive history
of COVID-19 and the incidence rate was 0.36 per
10000 person-week (95% Cl:0.28-0.47) (15). In line
with this, a positive history of COVID-19 was found as
the most potent protective factor among all variables
analyzed.

It is known that accuracy, rapidity, simplicity,
convenience, workforce need, and logistics are
considered while using antigen and antibody kits (16).
In this study, we could analyze the Anti-N antibody

titers only because of financial restrictions. K. Oved
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et al. reported that the specificity and sensitivity
of the Roche antibody kit were 100% and 89%,
respectively (17). Lumley et al. analyzed the effect
of antibodies on the re-infection rates in healthcare
workers, and they reported that the rate ratios were
similar between those who were tested only for anti-
nucleocapsid 1gG and those who were also tested for
anti-spike 1gG (18). Chen et al. determined a strong
correlation between Anti-S and Anti-N antibodies
(19). In this case-control study, the researchers could
test 49.2% of the cases and 69% of the controls for
Anti-N antibodies. The univariate regression analysis
showed that antibody positivity was protective
against COVID-19, and patients with positive Anti-N
antibody tests were protected better than those with
negative results. This finding shows the significance
of antibody response after vaccination.

After completion of the CoronaVac Phase 3
trials, the vaccine’s efficacy was reported as 84%
in Turkey and 65% in Indonesia (20). While only 10%
of the 13000 study participants were healthcare
professionals, 1620 subjects included in the study
conducted in Indonesia were all selected from the
general population. According to WHO reports, in
a study conducted in Chile including 10.5 million
participants selected from the general population and
in another study including 12688 health professionals
from Brasil, the vaccine’s effectiveness was reported
as 67% and 50%, respectively (20). In our study, the
effectiveness of CoronaVac was 72.5% (95% Cl:59.2-
81.2), and it was found to be effective in preventing
COVID-19. Although these rates were similar to
those reported in other studies, it can be suggested
that the differences in the study populations, high
risk of COVID-19 exposure in our study population,
differences in the follow-up periods, differences in
the case densities during different study periods, and
differences in mass immunity levels could have led to
different outcomes.

Although potential etiologies such as dysregulated
inflammation and multi-organ failure were accused
of COVID-19-related mortality, the relationship of

Turk Hij Den Biyol Derg

these factors with the patients’ gender was not fully
clarified (21). Previously published studies reported
that COVID-19 had a more severe and mortal course
in men than women (22,23). It is widely accepted
that sex hormones, sex chromosomes, genomic and
epigenetic differences can lead to the difference in
the immune responses of women and men (24,25).
Studies investigating the effects of gender on the
immune system reported that women develop more
potent natural and adaptive immunity responses
than men, and this feature provides an advantage
in viral clearance and infection control (26,27). It
is known that gender-related biological differences
can also affect the post-vaccination humoral and
cellular immunity (28). Engler et al. worked on
1.114 individuals aged between 18 and 64 to assess
the trivalent inactivated influenza vaccine in a
randomized prospective trial setting. They concluded
that women had more potent humoral immune
responses and produced a higher amount of protective
antibodies than men (29). These authors also stated
that half the dose of a vaccine in women had the
same effect as the total dose of the same vaccine in
men. Dominguez et al. investigated the efficacy of
the measles-mumps-rubella (MMR) vaccine in 2.619
individuals older than 15 years (30). They determined
that serum IgG antibody prevalence was higher in
women than men.

Similarly, some studies detected relatively higher
antibody levels in female children and adult women
after hepatitis B vaccination (31,32). In our study, the
vaccine’s effectiveness was determined to be higher
in women than in men. Although the mean age of men
was significantly higher than women, this difference
was not sufficient to affect the vaccination response.
However, the rate of men was higher in the allied
health personnel group, and this finding may be
the reason for the higher COVID-19 risk. While the
rates of a positive history of COVID-19 and subjects
with positive antibody testing results were higher in
women, the difference between men and women was
not significant in this regard. We suggest that we found



gender as an effect modifier on vaccine effectiveness
may be due to other variables not analyzed in this
study. This study was conducted on a group mainly
consisting of young and healthy individuals. Vaccine
effectiveness can be different based on gender in
elderly patient populations. However, this statistical
effect modification can also indicate a biological
interaction. Although a significant difference is not
anticipated between women and men in the general
patient population regarding vaccine effectiveness,
there may be a significant difference between the
two genders in healthcare professionals.

Eyre et al. worked on 3.610 healthcare workers
for analyzing the Anti-Spike IgG responses after
Pfizer-BioNTech and Oxford-AstraZeneca vaccinations
(33). These researchers determined that -after the
first dose of vaccination- the seropositivity rate was
higher in the young participants who had a history
of COVID-19, and these findings were not affected
they stated
that further studies were needed for analyzing the

by gender and ethnicity. However,

factors affecting the vaccination response. Vaccines
produced for preventing COVID-19 have different
immune mechanisms of action (4). In this study, only
CoronaVac vaccine outcomes were evaluated with the
expectation that its findings can be used for guiding
future vaccination programs. Different prime-boost
intervals, specific vaccine platforms, and strategies
leading to different dosage levels can be applied to
men and women and can all be used to eliminate
COVID-19.

Since our study is a single-center study, our results
may not be generalized to the entire population.
However, it should be considered that we had a
homogeneous study group regarding virus exposure
with the help of this feature. Also, the previously-
calculated minimum sample size was exceeded in
both vaccinated and unvaccinated groups, and the
effectiveness of the vaccine was calculated by a power

higher than 90%. Although the fact that only patients
with the suspicion of COVID-19 underwent diagnostic
testing can be considered a weakness of the study,
it should be noted that vaccine effectiveness was
calculated based on the prevention of symptomatic
disease. Also, the results should have been affected
by the sensitivity of the RT-PCR test. However,
this influence should be similar in vaccinated and
unvaccinated groups. Symptomatology, severity,
and duration of symptoms were not analyzed in our
study. Since none of the cases were hospitalized
or admitted to ICU during the study period, the
vaccine’s effectiveness could not be assessed in this
regard. Potential confounders such as off-duty times,
comorbidities, medications, duration of working,
night duty, and day shift conditions of the participants
were not included in the analysis. However, the
most critical factors were analyzed by multivariable
analysis. Since a national barcode system was used
for the determination of the vaccination status of the
participants, there was no risk of bias. Nevertheless,
75% of the target population could be included in the
study. The remaining 25% may be a source of selection
bias.

Immunization by vaccination has a crucial role in
controlling the COVID-19 pandemic. Determination
of the factors affecting the effectiveness of the
vaccine can increase the success rates. For example,
vaccination programs may need to be modified
if there is a gender-related difference in vaccine
effectiveness. In addition, periodic follow-up of the
healthcare workers who were vaccinated for COVID-19
at least for one year can help in the determination
of the differences in vaccine effectiveness between
various groups, organizing prioritization schedules in
vaccination, surveillance, clinical follow-up programs
and booster vaccination programs, protection of high-
risk of workers, planning of healthcare services and
vaccine selections.
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Evaluation of COVID-19 cases detected positive by RT-PCR
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ABSTRACT

Objective: In this study, it was aimed to examine
samples sent to Antalya Public Health Laboratory
(AHSL) with the suspicion of COVID-19 by RT-PCR
and to investigate the epidemiological and clinical

characteristics of the cases.

Methods: This study, conducted between 18 March
2020 and 18 May 2020, retrospectively analyzed on
6404 respiratory tract samples that came to AHSL with
suspected COVID-19. SARS CoV-2 specific N and Orf1ab
gene regions were analyzed with Real Time PCR test in
respiratory tract samples. Medical, epidemiological and
demographic information of the people who were tested
were obtained retrospectively. Chi-square test was used

to compare the proportional differences between groups.

Results: In this study 6.2% (n=398) of 6,404
respiratory tract samples were found to be positive.
There was a significant difference between the month
of the test and the PCR positivity rate (p<0.05). While
the rate of being between the ages of 13-44 was lower in
PCR positive cases, the rate of being between the ages
of 45-64 was higher (p<0.05). In cases where PCR was

studied, the positivity rate in women was higher than in

OZET

Amag: Bu calismada Antalya Halk Sagligi
Laboratuvar (AHSL)’na COVID-19 siiphesi ile gonderilen
orneklerin RT-PCR ile incelenmesi ve vakalarin

epidemiyolojik ve klinik ozelliklerinin arastirilmasi

amaclanmistir.

Yontem: Bu calisma, 18 Mart 2020 ile 18 May1s 2020
tarihleri arasinda AHSL’na COVID-19 siiphesi ile gelen
6404 solunum yolu ornegi lizerinde yapildi. Solunum
yolu orneklerinde Real Time PCR testi ile SARS CoV-2
spesifik N ve Orf1ab gen bolgeleri analiz edildi. Test
yapilan kisilerin tibbi, epidemiyolojik ve demografik
bilgilerine retrospektif olarak ulasildi. Gruplar arasi
oransal farkliliklarn karsilastirmak icin ki-kare testi
kullamldr.

Bulgular: 6.404 solunum yolu G&rneginin %6,2’si
(n=398) pozitif saptandi. Testin yapildigi ay ile PCR
pozitiflik oran1 arasinda anlamli

(p<0,05). PCR pozitif hastalarda 13-44 yas araliginda

farkliik gorildu

olma orani daha dusuk iken 45-64 yas arasinda olma
orani daha yiksekti (p<0,05). PCR calisilan olgularda
kadinlarda pozitiflik orani erkeklere gore daha yuksekti
(p<0,05). PCR pozitif hastalarin is¢ci olma oran1 daha
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men (p<0.05). While the rate of being employed in PCR
positive cases was lower, the rate of being in the non-
working group was higher (p<0.05). PCR positive cases
had less risk factors (p<0.05). PCR positive cases had a
lower smoking rate (p<0.05). A statistically significant
difference was found between the travel history and
especially the travel history abroad and the test results.
PCR positive cases had a higher travel history (p<0.05).
PCR positive cases had a higher contact history (p<0.05).
98.8% (n=6326) of the samples included in the study
were nasopharyngeal swap samples. There was no
statistically significant difference between the presence
of symptoms and test results. Although there was no
difference with the presence of general symptoms,
when individual symptoms were considered, cough,
respiratory distress and malaise were proportionally
higher in PCR positive cases than PCR negative (p<0.05).
There was no significant difference between test results

and outpatient follow-up or hospitalization.

Conclusion: Since COVID-19 infection is a complex
situation with asymptomatic cases, RT-PCR test should be
used in community screenings in order to evaluate the
epidemic potential in a realistic way. Control mechanisms
should be made more effective for people in closed

environments and especially in the 45-64 age group.

Words: COVID-19,

asymptomatic

Key epidemiology, mass

screening, infections, real-time

polymerase chain reaction

dusuk iken calismayan grupta olma orani daha yuksekti
(p<0,05). PCR pozitif hastalar daha az oranda risk
(p<0,05).
sigara kullanma oram daha dusuktu (p<0,05). Seyahat

faktoriine sahipti PCR pozitif hastalarin
oykisu ve ozellikle yurtdisi seyahat oykusu ile test
sonuclar arasinda istatistiksel olarak anlamli farklilik
bulundu. PCR pozitif hastalarin seyahat oykisu daha
yuksekti (p<0,05). PCR pozitif hastalarin temas oykusu
daha yiksekti (p<0,05). Calismaya alinan orneklerin
%98,8’1 (n=6326)

Semptom varligi ile test sonuclari arasinda istatistiksel

nazofarengeal swap ornekleriydi.

olarak anlamli farkliik saptanmadi. Genel semptom
varligi ile fark olmasa da tek tek semptomlar ele
alindiginda okstirtik, solunum sikintisi ve kirginlik PCR
pozitif olgularda PCR negatiflerden oransal olarak daha
yuksekti (p<0,05). Test sonuclar ile hastanin ayaktan
takip edilmesi veya hastaneye yatisi arasinda anlamli

bir farklilik saptanmadi.

Sonug: COVID-19 enfeksiyonu asemptomatik

vakalarla karmasik bir durum oldugundan salgin
potansiyelinin gercekgi bir sekilde degerlendirilebilmesi
icin RT-PCR testi toplum taramalarinda kullanilmalidir.
Kapali ortamlarda bulunan kisiler ve ozellikle 45-
64 yas grubunda kontrol mekanizmalar1 daha etkin

yapilmalidir.

Anahtar Kelimeler: COVID-19, epidemiyoloji, kitle
taramasi, asemptomatik enfeksiyonlar, gercek zamanli

polimeraz zincir reaksiyonu

INTRODUCTION

With the first COVID-19 (Coronavirus Disease
2019) cases started to appear in China’s Hubei
the World Health
Organization (WHO) named the infectious agent as
2019 novel Coronavirus (2019-nCoV) (1).
caused by 2019-nCoV can range from simple cold

province in December 2019,

Diseases
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to severe respiratory failure syndrome (2). Major
respiratory symptoms are fever, cough and dyspnea.
The incubation period of the virus is usually 3-7 days,
but it can reach up to 24 days (3). The virus is a
single stranded, positive polarity, enveloped and
zoonotic RNA virus. It can be found in bats, pigs,
cats, dogs, rodents and poultry. The first cases are
thought to result from animal transmission. Later, in



the epidemic period, human-to-human transmission
became prominent (3). It is one of the RNA viruses
with the longest genome in nature (4). Following the
clinical applications in Hubei Province, Real Time-
Polymerase Chain Reaction (RT-PCR) analysis started
to be used to detect the virus from the respiratory
secretions of patients diagnosed with pneumonia due
to 2019-nCoV (5, 6). After the pneumonia cases of
unknown etiology were reported from Wuhan, Hubei
province in China, the situation rapidly turned into a
pandemic (7). WHO has reported this new coronavirus
explosion as an internationally alarming public
health emergency (2). In order to overcome the
pandemic period as soon as possible and to control
the transmission and spread of the disease, the
epidemiological, clinical and genetic characteristics
of the virus should be revealed quickly (8). There is
very limited information about the epidemiological,
clinical and genetic characteristics of the disease
caused by 2019-nCoV. Scientists and doctors continue
their studies to control the disease and spread as soon
as possible (9). Studies on COVID-19 in Turkey were
launched on 10 January 2020, and on 22 January 2020
the first meeting of the Scientific Advisory Board of
the Ministry of Health, Republic of Turkey was held.
Covidien-19 first case was seen on 11 March 2020 in
Turkey (10). Since this date, the number of studies
have increased exponentially. Antalya Public Health
Laboratory (AHSL) was among the first of the ten
laboratories authorized for COVID-19 testing in
Turkey, and COVID-19 RT-PCR started to be studied in
this laboratory on 18 March 2020. The present study
aimed to examine the samples sent to AHSL with
the suspicion of COVID-19 between 18 March 2020
and 18 May 2020 by RT-PCR and to investigate the
epidemiological and clinical characteristics of the
subjects.

MATERIAL and METHOD

6,404 respiratory tract samples submitted to
Antalya Public Health Laboratory with suspected

COVID-19 between 18 March 2020 and 18 May 2020
were included in the study. The respiratory samples
included in the study consisted of nasopharyngeal
swab, sputum and tracheal aspirate types. All
collected respiratory samples of the patients were
stored in viral transport medium (VTM/ Bioeksen
R&D Technologies) (Preparation of viral transport
medium, Centers for Disease Control and Prevention,
SOP). Samples were studied with Real Time PCR in
terms of 2019nCoV at AHSL. In the study, Bioeksen
kits provided by Bioeksen Ar-Ge Technologies were
used. Nucleic acid extraction from respiratory tract
specimens were obtained with the RINA-M14 nucleic
acid extraction apparatus and Bio-Speedy-nucleic
acid isolation kits (Bioeksen Ar-Ge Technologies,
Istanbul, Turkey). Nucleic acid isolates were studied
with the Bio-Speedy SARS CoV-2 Double Gene RT-
gPCR kit. Nucleic acid isolates were tested on the
Roche LightCycler-96 Real Time PCR System (Roche
Diagnostics Corporation, Indiana, United States) with
one-step reverse transcription (RT) and real-time PCR
(qPCR) amplification test targeting the SARS-CoV-2
specific N and Orf1ab gene region. The kit targeted
the human RNaseP gene for sampling, nucleic acid
extraction and inhibition control. The amplification
test conditions were programmed as 5 minutes 52°C,
10 seconds 95°C, 1 second 95°C, 30 seconds 55°C. The
threshold number of cycles (Cq) up to a value of 38
was considered as a positive result.

Medical,
information of the patients were obtained from the
Public Health Management System (HSYS) database,
which

epidemiological and demographic

included demographic  characteristics,

exposure histories, clinical symptoms, and pre-
existing diseases. The samples included in the study
were evaluated as samples of the ones who were
followed up as outpatients and the ones hospitalized.
Statistical

(Statistical Package for Social Science, Chicago,

analyses were performed using SPSS
I, USA) 18.0 software. Chi-square test was used

to compare the proportional differences between
groups. Statistical significance was defined as p<0.05.
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This study was carried out in accordance with
the Declaration of Helsinki, with the approval of
the Antalya Training and Research Hospital Clinical
Research Ethics Committee (Date: 03.06.2020, No:
7/13).

RESULTS

In the study 6.2% (n=398) of the 6404 respiratory
tract samples included in the study were found to
be positive by RT-PCR-based Nucleic Acid Test (NAT).
More than half of the patient samples included in
the study 52.7% were collected in April (n=3375).
PCR positivity rate was 12.0% (n=182) in March, 5.9%
(n=199) in April, and 1.1% (n=17) in May. There was a
statistically significant difference between the month
of the test and the PCR positivity rate (p<0.05). It can
be seen that the percentage of PCR positivity was
gradually decreasing from March to May (Table 1).

The mean + SD age of the people tested was
44,6 +21,4 years in all patients; 49,8 + 19,5 years
in PCR positive subjects and 44,3 + 21,5 years in
PCR negative subjects. It was seen that the age of
the participants in the study were 0 years with 0.4%
(n=25), 1-12 years with 4.8% (n=305), 13-44 years with
49.0% (n=3138), 45-64 years with 25.0% (n=1604) and
65 years and older with 20.8% (n=1332). Statistically
significant differences were found between age and
test results (p<0.05). While the rate of PCR positivity
for the 13-44 age range was lower, the rate for the

Table 1. PCR results by month Antalya HSL

group 45-64 ages was higher in PCR positive patients.
40.8% (n=2610) of those included in the study were
female and 59.2% (n=3794) were male. On the other
hand, 50.3% (n=200) of the PCR positives were male
and 49.7% (n=198) were female. The positivity rate of
women was higher than that of men (p<0.05). When
the professions of the subjects were examined, it was
seen that the most common sample group belonged
to those who did not work (n=4323, 67.5%). While the
rate of the people presently employed in a certain
profession in PCR positive patients was lower, the
rate of the people in the non-working group was
higher (p<0.05) (Table 2).

When pre-existing diseases and risk factors of the
subjects are examined, the rate of having any of the
risk factors among PCR positives is 31.9% (n=127). A
statistically significant difference was found between
test results and having any of the risk factors. PCR
positive patients had less risk factors (p<0.05). PCR
positive patients had a lower smoking rate (p<0.05).
Travel history was present in 28.4% (n=113) of PCR
positive patients. Travel abroad among PCR positive
patients was 24.9% (n=99). A statistically significant
difference was found between the travel history,
especially the travel history abroad, and the test
results (p<0.05). It was seen that 38.4% (n=153)
of PCR positive patients had a history of contact.
PCR positive patients had a higher contact history
(p<0.05) (Table 3).

Month Positive PCR Negative PCR All Subjects
n (%)* n (%)* n (%)* a
March 182 (12,0) 1331 (88,0) 1513 (100,0)
April 199 (5,9) 3176 (94,1) 3375 (100,0)
<0,001
May 17 (1,1) 1499 (98,9) 1516 (100,0)
Result 398 (6,2) 6006 (93,8) 6404 (100,0)

*Line percentage has been used.
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Table 2. Age, gender, occupational characteristics and PCR results of the sampled subjects

Age PositivePCR NegativePCR All Subjects
¢ n (%)* n (%)* n (%)* 2
0 0 (0,0) 25 (0,4) 25 (0,4)
1-12 13 (3,3) 292 (4,9) 305 (4,8)
13-44** 158 (39,7) 2980 (49,6) 3138 (49,0) <0,001
45-64** 133 (33,4) 1471 (24,5) 1604 (25,0)
65 and above 94 (23,6) 1238 (20,6) 1332 (20,8)
Gender
Women 198 (49,7) 2412 (40,2) 2610 (40,8)
<0,001
Men 200 (50,3) 3594 (59,8) 3794 (59,2)
Profession
Officer 7 (1,8) 179 (3,0) 186 (2,9)
Health employee 32 (8,0) 460 (7,7) 492 (7,7)
Worker** 34 (8,5) 882 (14,7) 916 (14,3)
0,006
Self-employment 26 (6,5) 371 (6,2) 397 (6,2)
Agriculturel worker 3(0,8) 87 (1,4) 90 (1,4)
Unemployed** 296 (74,4) 4027 (67,0) 4323 (67,5)

*Column percentage **The group that makes difference

In our study 98.8% (n=6326) of the samples were
nasopharyngeal swap samples. 98.7% (n=5928) of
those who were PCR negative and 100.0% (n=398)
of those who were PCR positive belonged to
nasopharyngeal swap samples. No PCR positivity was
found in any of the samples received as sputum and
tracheal aspirate.

Differences between clinical features and
symptoms were also analyzed in this study. 69.5% of
the subjects (n=4451) were found to have a symptom.
30.5% (n=1953) of those included in the study had
no findings of symptoms, but they constituted
26.9% (n=107) of PCR positives. On the other hand,
73.1% (n=291) of those who were PCR positive had
symptoms. There was no statistically significant
difference between the presence of symptoms and
test results. Although there was no difference with

the presence of general symptoms, when symptoms

were considered in separate groups cough, respiratory
distress, and malaise were found to be proportionally
higher in PCR positive cases than the PCR negative
ones; p<0.05) (Table 3). Chest CT was performed in
4.3% (n=278) of the patients included in this study. CT
findings were present in 7.0% (n=28) of PCR positive
patients. PCR positive patients had a higher rate of
CT findings (p<0.05).

59.9% (n=3839) of the patients included in the
study were followed up on the outpatient basis. 40.1%
(n=2565) of the patients included in the study had
hospitalization. 6.2% (n=398) of the 6404 respiratory
tract samples included in the study were found to
be positive and 93.8% (n=6006) to be negative by
RT-PCR-based NAT test. 56% (n=223) of those with
positive test results were outpatients. Of those with
positive test results, 44% (n=175) had hospitalization.
Of those whose test results were negative, 60.2%
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(n=3616) were outpatients and 39.8% (n=2390) were
hospitalized patients. No significant difference was

Table 3. Risk factors, symptoms and PCR results of sampled subjects

found between the test results and the out patient
follow-up or hospitalization (p=0.1) (Figure 1).

Variable Positi\:eI:CR NegativefCR All Subjscts p
n (%) n (%) n (%)

Risk Factor 127 (31,9) 2601 (43,3) 2728 (42,6) <0,001
Cardiovascular Disease 20 (5,0) 527 (8,8) 547 (8,5) 0,010
Respiratory Disease 29 (7,3) 619 (10,3) 648 (10,1) 0,053
Diabetes Mellitus 36 (9,0) 453 (7,5) 489 (7,6) 0,274
Hypertension 42 (10,6) 725 (12,1) 767 (12,0) 0,366
Cancer 9(2,3) 197 (3,3) 206 (3,2) 0,265
Other Diseases 22 (5,5) 485 (8,1) 507 (7,9) 0,068
Cigarette 24 (6,0) 966 (16,1) 990 (15,6) <0,001
Travel 113 (28,4) 506 (8,4) 619 (9,7) <0,001
Domestic Travel 18 (4,5) 221 (3,7) 239 (3,7) 0,390
Abroad Travel 99 (24,9) 301 (5,0) 400 (6,2) <0,001
Contact 153 (38,4) 1182 (19,7) 1335 (20,8) <0,001
Symptom 291 (73,1) 4160 (69,3) 4451 (69,5) 0,106
Fever 164 (41,2) 2387 (37,7) 2551 (39,8) 0,564
Cough 213 (53,5) 2729 (45,4) 2942 (45,9) 0,002
Respiratory Distress 80 (20,1) 1495 (24,9) 1575 (24,6) 0,032
Throat Ache 67 (16,8) 810 (13,5) 877 (13,7) 0,060
Lassitude 104 (26,1) 1152 (19,2) 1256 (19,6) 0,001
Head Ache 32 (8,0) 450 (7,5) 482 (7,5) 0,688
Vomiting 14 (3,5) 177 (2,9) 191 (3,0) 0,517
Diarrhea 13 (3,3) 241 (4,0) 254 (4,0) 0,460
Myalgia 43 (10,8) 556 (9,3) 599 (9,4) 0,305
Abdominal Pain 6 (1,5) 139 (2,3) 145 (2,3) 0,295
Other 24 (6,0) 337 (5,6) 361 (5,6) 0,726

* Column percentage
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Figure 1. Follow-up processes and PCR positivity

DISCUSSION

In this study, PCR positivity rates of 6,404 samples
sent to AHSL with the suspicion of COVID-19, and the
relationship of the cases with epidemiological and
clinical variables were examined. The data consisted
of tests carried out in March, April and May. While the
number of tests increased in April, the percentage of
positivity decreased. The lowest positivity recorded in
May can be interpreted in favor of the control measures
taken. The most effective way to prevent virus
transmissionis toimplementseveral controlmechanisms
between people. It is important for people to comply
with hygiene conditions and reduce social contact (6).

RT-gPCR is used as the gold standard method
in the diagnosis of SARS-CoV-2 infection. RT-gPCR
results instantly provide information about a specific
amount of transcript in a cell or tissue. Some studies
have found false negative results of the RT-qPCR test
(11). In our study, 6.2% of 2019-nCoV was found to be
positive. This result may not show the exact rate of

infection. One study states that the PCR test may not
adequately reflect the actual results in patients (12).

In this study, a statistically significant difference
was found between contact history and test results.
PCR positive cases had a higher contact history.
The results of our study data show that the most
important transmission reduction method during the
pandemic period is utilization of contact reduction
protection methods. The virus can be transmitted by
droplets emitted from the infected individuals through
coughing and sneezing and from surfaces contaminated
by droplets from the patients (eye, mouth, nasal
mucosa contact) (13). There is also the spread of the
virus through asymptomatic people. Therefore, it is
important to conduct scans to find proactive cases.
This allows for earlier clinical management of cases
and provides important information about subclinical
infections (6). Asymptomatic carriers are difficult to
assess as they are unlikely to be tested, and they remain
unaware of their infection, and data are limited, but
are of great importance because of their potential
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to spread the virus in the community. Asymptomatic
patients with COVID-19 are a source of spread and
pose an important infection control problem (14).
Early in the development of any outbreak, increased
surveillance is expected to detect severe cases first
and then detect less severe (mild or asymptomatic)
cases. The emergence of asymptomatic individuals has
increased the difficulty of screening, aided the spread
of the disease and therefore constituted an important
public health problem. Timely diagnosis, isolation and
treatment of these asymptomatic patients will help
control the further spread of SARS-CoV-2 (15). Our
study results have shown the importance of prevention
and control of the transmission path between people.
In a study conducted during the COVID-19 pandemic,
it has been shown that good application of personal
protective measuressuchasmaintainingsocialdistance,
isolation at home, using surgical masks proportionally
improve the results of pandemic control (16,17).

Surface glycoproteins of the virus bind to the host
cell’s ACE-2 receptors (18). People with underlying
diabetes, hypertension, cerebrovascular diseases,
malignancies, respiratory diseases, cardiovascular
disease and other metabolic disorders are at risk for
respiratory failure and mortality in COVID-19 (16).
People of all ages are susceptible to 2019-nCoV, but the
risk increases for people in older ages as ACE2 receptors
to which the virus bind are at a higher rate for these
age groups (19). In our study, statistically significant
differences were found between test results and age
distribution. PCR positive cases were more likely to be
encountered between 45-64 years of age. Our results
are consistent with the data in the related literature.

In our study, the rate of PCR-positive cases being
female was found to be higher. In a study by Sijia
et al., no difference was found between men and
women, and they reported that the population was
generally susceptible (1). In our study, the rate of
finding positive individuals in women increased due
to the fact that the non-working population mostly
consisting of female individuals in Turkey tend to
have more social contact in closed environments.
In our study, while the rate of employed individuals
in PCR positive cases was lower, the rate of being in
the non-working group was higher. The decrease in
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the contamination in the working individuals can be
explained by the inability of people to conduct their
jobs due to the pandemic and the inability to go to
work due to the nationwide restrictions. The higher
rate of positivity in the non-working population
may be due to the inadequate self-control of these
individuals. This situation has also demonstrated the
role of domestic contamination in the epidemic. A new
era has begun with the onset of the pandemic process.
It is a fact that the disease is highly contagious
and contagiousness with asymptomatic carriers
increases the risk even more in closed environments.
It can also be seen from the results that personal
protective hygiene is a simple but very effective
factor during the pandemic and that transmission can
occur very quickly when due attention is not paid.

In our study, when the risk factors in subjects
and their relationship with PCR positivity were
examined, it was seen that PCR positive cases had
less risk factors. Data in the related literature suggest
that the majority of COVID-19 patients have mild
symptoms and risk factors such as diabetes mellitus
or cardiovascular disease which in turn increase
mortality. A study emphasized the importance of risk
factors in terms of determining patients’ requirement
critical care and ventilation (19). The samples
included in the study were mostly from people in the
community screening, and no significant difference
was found between our test results and outpatient
follow-up or hospitalization. Chen et al. have reported
findings from 99 cases of NCIP (novel coronavirus-
infected pneumonia), and for groups of people in
close contact they suggested that the 2019-nCoV
infection was more likely to affect older men with
comorbidities and could result in ARDS. However, they
also reported that there was no difference in clinical
characteristics between severe and non-severe cases
(2). The variability between different studies is
likely to result from different population segments,
infection prevalence rates in this population, and is
influenced by the relative number of diagnostic tests
performed in these individuals (20). The samples
included in our study were generally from outpatients
and could reflect the society better. Identifying and
isolating cases at the earlier stages of the disease is



crucial during the epidemic process. However, due
to the difficulties at this stage, we cannot overcome
the pandemic process quickly. Our study results show
the importance of general screenings in order to
evaluate the epidemic potential in a realistic way.

In this study, PCR positive cases had a lower
smoking rate. In some studies, smokers had a lower
infection attack rate compared to non-smokers
(21). Among epidemiological risk factors, the role of
smoking is unclear. Smoking was initially found to be
associated with an unfavorable disease prognosis of
COVID-19, but this finding remains controversial (22).

In the early stages of COVID-19, fever is frequently
observed in patients as a symptom, as well as chills
and respiratory distress (23). Fever and respiratory
symptoms should be closely monitored in patients
infected with 2019-nCoV to prevent further spread.
Testing of respiratory samples should be performed
immediately when the diagnosis is suspected. In
this study, no statistically significant difference was
found between the presence of symptoms and test
results. The fact that the samples included in the
study were generally taken from outpatients may
not be able to fully determine the relationship with
the presence of general symptoms. However, when
symptoms were examined seperately, significant
differences were found, especially in the symptoms of
cough, respiratory distress and malaise, which can be
explained by which symptoms stand out in the course
of the epidemic. Since the samples included in our
study were generally from outpatients and were sent
for public health screening, nasopharyngeal swaps
constituted the majority of the sample type. The fact
that respiratory distress was detected more in PCR
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negatives in our study can be explained by the fact
that the infection reaches the lower respiratory tract,
making it difficult to detect the virus in the PCR test.

Real Time PCR is a test based on the viral genes.
In addition, imaging methods and etiology should
be used to confirm the diagnosis. In addition to
clinical features, imaging methods for diagnosis,
etiological history and underlying diseases are also
important (24). A statistically significant difference
was found between the CT findings and test results
of the subjects included in this study. PCR positive
subjects had a higher rate of CT findings. In clinical
observation of COVID-19 infection in China, some
individuals with early infection had no symptoms
and had PCR negative results in swab samples.
Significant changes were detected in the CT scan (19).
Asymptomatic cases complicate our examination of
the epidemic response of the virus. The importance
of identifying and isolating cases at an earlier stage
is seen in the light of literature data and our studies.

Our study findings are particularly important in
terms of reflecting the data of the first PCR studies
in Turkey early in the pandemic. There are some
limitations in our study. First; since we are a Public
Health Laboratory, the patients in the study group are
generally healthy screenings. Second one is the limited
working time. Third one is the fact that the RT-PCR
test did not adequately reflect the results in subjects.

In conclusion, we believe that our study will guide
the diagnosis in outpatients and healthy community
screenings, where Public Health Laboratories
provide service. We think that this study may guide
the epidemiological studies to be conducted with
long-term screening of larger

patient groups.

* The study was approved by the Antalya Training and Research Hospital Clinical Research Ethics Committee (Date: 03.06.2020
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The role of Diabetes mellitus in the progression and prognosis
of COVID-19

Filiz YILDIRIM' , Hasan KARAGECILI? (ID), Reyhan OZTURK? , Zuhal YILDIRIM*

ABSTRACT
Objective: The COVID-19 pandemic, caused by SARS-

CoV-2 of Coronaviruses types, is a highly infectious disease
caused by SARS-CoV-2, which first appeared in China.
The presence of comorbid diseases, especially diabetes,
and advanced age are determinants of the mortality and
morbidity of the disease. In this study, it was aimed to
examine the possible role of Diabetes mellitus (DM) in the

course of the novel coronavirus disease (COVID-19).

Methods: In this study, the data of 81 patients who
applied to Ankara Polatli Duatepe State Hospital between
January 01 and May 05, 2021 and were confirmed to
have COVID-19 and were hospitalized in the COVID-19
service for 5 to 20 days were analyzed. 39 female
and 42 male patients were included in the study and
the patients were divided into three groups. COVID-19
group (n=26; 10 female, 16 male), COVID-19+DM group
(n=28; 13 female, 15 male), and COVID-19+hypertension
(HT) group (n=27; 16 female, 11 male). Demographic,
clinical, radiological and laboratory records of the

patients were reviewed retrospectively.

Results: There wasastatistically significant difference
between the groups when they matched for age and
gender (p<0.05). The mean age of the COVID-19+DM and

OZET

Amag: Koronavirus ailesinden SARS-CoV-2’nin neden
oldugu COVID-19 pandemisi, ilk olarak Cin’de goriilen
ve bulasicilik 6zelligi yiksek bir hastaliktir. Hastaligin
mortalite ve morbiditesinde diyabet basta olmak uzere
komorbid hastaliklarin varligi ve ileri yas belirleyici
olmaktadir. Bu calismada Diabetes mellitus (DM)’un,
yeni koronaviriis hastaliginin (COVID-19) seyrindeki olasi

roliiniin incelenmesi amaclanmistir.

Yontem: Bu calismada, 01 Ocak-05 Mayis 2021
tarihleri arasinda Ankara Polatli Duatepe Devlet
Hastanesine basvuran ve COVID-19 oldugu dogrulanan
ve COVID-19 servisinde 5 ila 20 giin yatan 81 hastanin
verileri incelendi. Calismaya 39 kadin ve 42 erkek hasta
dahil edildi ve hastalar u¢ gruba ayrildi. COVID-19 grubu
(n=26; 10 kadin, 16 erkek), COVID-19+DM grubu (n=28;
13 kadin, 15 erkek) ve COVID-19+hipertansiyon (HT)
grubu (n=27; 16 kadin, 11 erkek). Hastalarin demografik,
klinik, radyolojik ve laboratuvar kayitlan geriye donik

olarak incelendi.

Bulgular: Gruplar arasinda yas ve cinsiyet
acisindan istatistiksel olarak anlamli bir fark vardi
(p<0.05). COVID-19+DM ve COVID-19+HT gruplarinin yas

ortalamas1 COVID-19 grubuna gore yuksekti. COVID-19
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COVID-19+HT groups was higher than the COVID-19 group
(p<0.05). COVID-19 group 55.96+15.545 years, COVID-
19+DM 68.29+12.849 years, COVID-19+HT 71.48+11.416
years. Only 32 patients had positive PCR tests, and the
rate was 39.5%. The number of patients with CT is 69, and
the rate is 85.2%. The number of CT-positive patients is 56
and the positivity rate is 81%. The PCR test positivity rate
is lower than the CT positivity rate. The serum fasting
blood glucose (FBG) and C-reactive protein (CRP) levels
were significantly higher in the COVID-19+DM group when
compared to the COVID-19 group and COVID-19+HT group
(p<0.05). The serum sodium (Na) and chlorine (Cl) levels
were significantly lower in the COVID-19+DM group when
compared to the COVID-19 group and COVID-19+HT group
(p<0.05). The serum creatinine and phosphorus (P) levels
were significantly higher in the COVID-19+DM group when
compared to the COVID-19 group (p<0.05).The serum
hemoglobin (HGB) and hematocrit (HCT) levels were
considerably higher in the COVID-19 group compared to
the COVID-19+DM group (p<0.05).

Conclusion: When all the data we obtained in our
study are evaluated; we determined that the comorbidity
effect of DM is important in the clinical course of patients
infected with the SARS-CoV-2 virus. We think that SARS-
CoV-2 pneumonia patients with diabetes may be more
severe than those without diabetes in terms of organ
damage, and inflammatory variables, and are more likely
to evolve to a worse prognosis, regardless of whether the

additional comorbidities were present or not.

Key Words: COVID-19, Diabetes mellitus,
hypertension, CRP, fasting blood glucose

grubunun yas ortalamasi 55.96+15.545 yil, COVID-
19+DM grubunun yas ortalamasi 68.29+12.849 yil,
COVID-19+HT grubunun yas ortalamasi 71.48+11.416 yil
idi. 81 COVID-19 hastasinin sadece 32’sinin PCR testi
pozitifti ve oran %39.5 idi. BT’li hasta sayis1 ise 69,
oran %85.2°dir. BT pozitif hasta sayis1 56 ve pozitiflik
oranm %81’dir. PCR testi pozitiflik orani, BT pozitiflik
oranindan daha dusuktir. COVID-19+DM grubunda serum
aclik kan sekeri ve C-reaktif protein (CRP) diizeyleri
COVID-19 grubu ve COVID-19+HT grubuna gore anlamli
derecede yuksekti (p<0.05). COVID-19+DM grubunda
serum sodyum (Na) ve klor (Cl) diizeyleri COVID-19 ve
COVID-19+HT grubuna gore anlamli derecede dusuktu
(p<0.05). COVID-19+DM grubunda serum kreatinin ve
fosfor (P) diizeyleri COVID-19 grubuna gore anlamli
derecede yuksekti (p<0.05). COVID-19+DM grubunda
serum Serum hemoglobin (HGB) ve hematokrit (HCT)
duzeyleri COVID-19+DM grubuna gore COVID-19
grubunda oldukca yiiksekti (p<0.05).

Sonug: Calismamizda elde ettigimiz tim veriler
degerlendirildiginde; SARS-CoV-2 virlsii ile enfekte
hastalarin klinik seyrinde DM’nin komorbidite etkisinin
onemli oldugunu saptadik. Diyabeti olan SARS-CoV-2
pnomoni hastalarinin, organ hasari ve inflamatuar
degiskenler acisindan diyabeti olmayanlara gore
daha siddetli olabilecegini ve ek komorbiditelerin
olup olmadigina bakilmaksizin daha koti bir
prognoza doniisme olasiiginin daha yiiksek oldugunu

dusunmekteyiz.

Anahtar Kelimeler: COVID-19, Diabetes mellitus,

hipertansiyon, CRP, aclik kan sekeri

INTRODUCTION

On December 31, 2019, by WHO China Country

complaints is a new type of coronavirus (2019-nCoV).
The WHO Director-General declared this outbreak
as the “COVID-19 Pandemic” on March 11, 2020,

Office; After reporting that there are many unknown and in the past two weeks, the number of cases

cases of pneumonia in Wuhan city of Hubei province  outside China has increased by thirteen times, and
of China, WHO first announced that the cause of these  the number of affected countries has tripled. After
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the announcement, the epidemic spread to many
countries, especially in the Asian region countries,
and reached an international dimension affecting the
whole world (1).

The virus is transmitted mainly through infected
respiratory droplets and in close contact with the
infected person. The incubation period can be as long
as 2 weeks or even longer, and it is highly contagious
(2). Found that the mean RO of COVID-19 was
approximately 2.68 (95% Cl: 2.47-2.86). An increasing
number of outbreaks of familial transmission stressed
the possibility of person-to-person transmission
(3). The most common manifestations of COVID-19
included fever, dry cough, dyspnea, myalgia, fatigue,
hypo
pneumonia. Complications (eg, acute respiratory
distress syndrome [ARDS], arrhythmia, shock acute

lymphoma, and radiographic evidence of

cardiac injury, secondary infection, and acute kidney
injury) and death may occur in severe cases (4).
Diagnosis of infections in general; in the appropriate
clinical material taken from the site of infection in
the infected patient, it can be placed directly using
microscopic indication, production, determination
of antigens or nucleic acids, or indirectly by showing
specific antibodies against the agent in the patient
serum.

of COVID-19 was
as a positive result for a nasopharyngeal swab

The diagnosis confirmed
and respiratory pathogen nucleic acid test with
high-throughput sequencing or real-time reverse
transcriptase-polymerase chain reaction (RT-PCR).
For this method, sensitive and specific (sensitive and
specific) results are obtained by using oligonucleotide
probes marked with fluorescent dyes, which are
unique detection systems. Chest CT imaging plays
a critical role in the surveillance and diagnosis of
COVID-19 viral pneumonia with higher sensitivity (5).
Although the sensitivity of the PCR tests are high,
taking the test result in 4-6 hours (reduced to 2-4
hours in the last kits), and rapid anticorrosion tests
(immunoassay) have been produced due to the need
for experienced personnel. Tests have been produced

that can detect IgM and IgG antibodies produced
against SARS-CoV-2 in 15 minutes. However, there
is a 13% chance of giving false negatives in catching
positive cases.

Notably, it is confirmed that 2019-nCoV uses the
same cell entry receptor angiotensin-converting
enzyme |l (ACE2) as SARS-CoV (6). ACE2 is the surface
(SARS-CoV),
interacting with the spike glycoprotein (S protein) (7).

receptor for SARS straightforwardly
A new report proposes that the partiality among ACE2
and thereceptor-restricting space (RBD) of SARS-CoV-2,
is 10 to multiple times higher than that with the RBD
of SARS-CoV, demonstrating that ACE2 may likewise be
the receptor for SARS-CoV-2 (8). ACE2 was accounted
for to be generally communicated in different organ
frameworks including the cardiovascular framework,
kidneys, lungs, and mind, which may clarify why some
Coronavirus patients kicked the bucket of numerous
organ disappointment (9).

Diabetes mellitus (DM) is one of the main sources
of dreariness worldwide and is expected to rise
considerably throughout the following many years
(10). A few examinations have exhibited a higher
defenselessness to some irresistible infections in
diabetic individuals, similar to Staphylococcus aureus
and Mycobacterium tuberculosis (11), presumably
inferable from the dysregulated safe framework
(12).
levels and diabetes are autonomous indicators for

It has been revealed that plasma glucose

mortality and bleakness in patients with SARS (13).
A review concentrated in Wuhan, China uncovered
that of the 41 Coronavirus patients, 32% of them had
fundamental sicknesses, and among which 20% was
diabetes (14). Consequently, these diabetic patients
may be at an expanded danger of Coronavirus and
have a less fortunate visualization (15-17).

In this study, DM was examined as a risk factor
affecting the progression of the new type of
coronavirus disease (COVID-19). In this study, it
was aimed to examine the possible role of Diabetes
mellitus (DM) in the clinical course of patients
infected with the COVID-19 virus.
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MATERIAL and METHOD

This study is a retrospective cohort study
conducted with patients who had COVID-19 and also
had diabetes and comorbidities. All patients who
applied to Ankara Polatli Duatepe State Hospital with
suspected COVID-19 disease between January 01 and
May 05, 2021, and were infected with laboratory-
confirmed SARS-COV-2 were included in the study.
COVID-19 patients were hospitalized in the COVI-19
ward for 5 to 20 days. This study was approved by the
Siirt University non-interventional research ethics
committee (Date:26.03.2021 and No: 2021/01.01).
The data of 81 patients confirmed with COVID-19
were studied. This study has participated in 39
female and 42 male patients. Demographic, clinical
characteristics, pre-existing chronic comorbidities,
laboratory and radiological findings, and treatment
protocols of the patients were obtained from hospital
information system records. All data were checked by
two physicians who are experts in internal medicine
and infectious diseases. The time from onset of illness
to hospitalization was also recorded. All patients
participating in this study were laboratory-confirmed
COVID-19 patients, and the diagnostic criteria for
COVID-19 were based on the positive detection of
viral nucleic acids.

White blood cell (WBC), neutrophil (NE), lymphocyte
(LY), eosinophil (EO), monocyte (MO), basophil (BA),
hemoglobin (HGB), (HCT),
protein (CRP), fasting blood glucose (FBG), lactate
dehydrogenase (LDH), urea, creatinine, calcium (Ca),

hematocrit C-reactive

chlorine (Cl), sodium (Na), potassium (K), phosphorus
(P), serum creatine kinase (CK), creatine kinase
isoenzyme MB (CK-MB), total and direct bilirubin,
alanine transaminase (ALT), aspartate transaminase
(AST),
normalized ratio (INR), prothrombin time (PT), and

ferritin, D-dimer, troponin |, international
activated partial thromboplastin time (APTT) were
determined for each patient. All medical laboratory
data were measured by the clinical laboratory of Ankara

Polatli Duatepe State Hospital. Diabetes was defined
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from the medical history of the patients and type-1
patients were excluded from the study.

Throat-swab specimens obtained from the upper
respiratory tract of patients at admission were stored
in a viral-transport medium. Total RNA was extracted
within two hours using the respiratory sample RNA
isolation kit. SARS-CoV-2 was examined by RT-PCR as
described previously.

All COVID-19 patients met the following criteria:
(a) Epidemiology history, (b) Fever or other respiratory
symptoms, (c) Typical CT image abnormities of viral
pneumonia, and (d) positive result of RT-PCR for
SARS-CoV-2 RNA. Patients were divided into diabetes
and non-diabetes groups according to their medical
history. Furthermore, CT imaging scores were used
to quantify the pathological changes in COVID-19
patients. As a result of the widespread recognition
of CT findings, various algorithms on CT and scoring
systems that determine the severity of the disease
according to CT findings have been developed (16,
17). Despite all this, thoracic CT may be normal,
especially in the early stage of the disease, and
normal CT does not exclude the disease.
Statistical analysis

Data are presented as the mean + standard
deviation. Statistical analyses were conducted by
Kruskal Wallis test and Mann-Whitney U-test (SPSS
for Windows 22.0; SPSS, Chicago, IL, USA). A value of
p<0.05 was defined as significant.

RESULTS

A total of 81 patients participated in this study
they were into three groups: COVID-19 (n=26; 10
female, 16 male), COVID-19+DM (n=28; 13 female,
15 male), and COVID-19+ hypertension (HT) (n=27; 16
female, 11 male). There was a statistically significant
difference between the groups when they matched
for age and gender (p<0.05). In this study, the data
of 39 female and 42 male patients were studied.
The mean age of the COVID-19+DM and COVID-19+HT
groups was higher than the COVID-19 group (p<0.05).



COVID-19 group 55.96+15.545 years, COVID-19+DM
68.29+12.849 years, COVID-19+HT 71.48+11.416
years.

Only 32 patients had positive PCR tests, and the
rate was 39.5%. The number of patients with CT is
69, and the rate is 85.2%. The number of CT-positive
patients is 56 and the positivity rate is 81%. The PCR
test positivity rate is lower than the CT positivity
rate. It suggests that the COVID-19 virus has passed
to the lower respiratory tract. The patient may have
gone to the hospital long after the symptoms.

Ground-glass opacity, pleural fluid, consolidation,
lymphadenopathy, cobblestone appearance,
pericardial fluid, air bronchogram, cavitation, airway
changes, air cyst, reticular appearance, and nodules

(with halo and inverted halo sign) are radiological
findings seen in COVID-19 infection.

Of all patients, there were many typically
abnormal laboratory test results (Table 1, 2, and
3). The serum FBG and CRP levels were significantly
higher in the COVID-19+DM group when compared to
the COVID-19 group and COVID-19+HT group (p<0.05).
The serum Na and Cl levels were significantly lower
in the COVID-19+DM group when compared to the
COVID-19 group and COVID-19+HT group (p<0.05).
The serum creatinine and P levels were significantly
higher in the COVID-19+DM group when compared to
the COVID-19 group (p<0.05). The serum Ca levels
were significantly lower in the COVID-19+HT group
when compared to the COVID-19 group (p<0.05).

Table 1. Comparision of laboratory parameters all groups (mean+SD)

COVID-19 (n=26)

COVID-19+DM (n=28)

COVID-19+HT (n=27)

FBG (mg/dL)

134.04£53.7892

230.39+121.165%¢

127.19+47.079¢

CRP (mg/dL)

6.444+7.210°

13.329+10.9512¢

7.501+6.968¢

Urea (mg/dL)

39.25+20.561

58.25+41.666

58.03+58.677

Creatinine (mg/dL) 0.794+0.1822 1.385+1.3022 1.263+1.165
T Bil ( mg/dL) 0.520+0.257 0.635+0.402 0.606+0.263
D Bil (mg/dL) 0.172+0.145 0.165+0.829 0.192+0.118

ALT (U/L) 35.85:31.844 26.93:15.251 29.52+28.967
AST (U/L) 43.50+27.946 38.14:23.975 41.44139.557
LDH (U/L) 390.46+230.216 388.86+156.044 328.93:162.232
Na (mmol/L) 135.69+7.5192 134.46+4.880% < 138.075.615¢
K (mmol/L) 4.399:0.625° 4.401:0.637 4.232:0.665
Cl (mmol/L) 101.2313.881° 98.29+5.747%¢ 102.96:4.743¢
Ca (mg/dL) 9.012:0.592° 8.824:0.898 8.5300.514
CK (U/L) 304.377+428.989 198.521+236.376 112.278:90.755
CK-MB (U/L) 53.35+142.035 22.57+10.039 19.48+7.842
P (mg/dL) 2.462+0.988 2.965:0.818 2.797+0.903

Abbreviations: HT:Hypertension, DM:Diabetes mellitus, FBG:Fasting blood glucose, CRP:C:reactive protein, T Bil:Total
bilirubine, D Bil:Direct bilirubine, ALT:Alanine transaminase, AST:Aspartate transaminase, LDH:Lactate dehydrogenase,

Sodium:Na, Potassium:K, Chlorine:Cl, Calcium:Ca, CK:Creatine kinase, Creatine kinase isoenzyme MB:CK:MB, Phosphorus:P

aFBG, CRP, Creatinine, Na, P, Cl (COVID-19+DM group vs. COVID-19 group)* (p=0.000, p=0.01, p=0.003, p=0.04, p=0.032,

p=0.02, respectively)

®Ca, (COVID-19+HT vs. COVID-19 group)* (p=0.006)
°FBG, CRP, Na, Cl (COVID-19+DM group vs. COVID-19+HT group)* (p=0.000, p=0.04, p=0.01, p=0.001, respectively)
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Table 2. Comparision of hemogram parameters all groups (mean+SD)

COVID-19 (n=26) COVID-19+DM (n=28) COVID-19+HT (n=27)
WBC 10”3/mL 7.273+4.032 7.907+3.332 6.730+3.317
LY10"3/mL 1.076+0.526 1.087+0.865 1.444+1.777
MO10"3/mL 3.344+9.481 0.611+0.383 0.591+0.390
NE10"3/mL 5.468+3.610 6.132+2.985 4.989+3.142
EO10”3/mL 0.111+0.153 0.078+0.076 0.064+0.046
BA10"3/mL 0.013+0.011 0.020+0.017 0.028+0.057
HGB g/dL 13.484+1.794 12.245+1.594° 12.384+1.987
HCT % 40.735+5.377%° 37.361+4.705* 37.51145.8°

Abbreviations: HT-Hypertension, DM-Diabetes mellitus, WBC-White blood cell, LY-Lymphocyte, MO-Monocyte, NE-
Neutrophil, EO-Eosinophil, BA-Basophil, HGB-Hemoglobin, HCT-Hematocrit

3HGB, HCT (COVID-19+DM group vs. COVID-19 group)* ( p=0.017, p=0.03, respectively)
®HCT (COVID-19+HT vs. COVID-19 group)* (p=0.046)

Table 3. Comparision of coagulation factors all groups (mean+SD)

COVID-19 (n=26)

COVID-19+DM (n=28)

COVID-19+HT (n=27)

PT 11.739+0.985 11.800+0.758 16.096+15.602
INR 0.886+0.162 0.939+0.065 1.338+1.491

APTT 20.849+4.564 21.700+5.290 25.959+11.269
D-dimer (mg/L) 2.569+7.1792 1.614+1.911 1.987+1.9172
Troponin | (ng/mL) 0.043+0.140° 0.061+0.151 0.255+1.1572

Ferritin (ng/mL)

355.29+426.902

542.29+791.992

1365.37+3846.767
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Abbreviations: HT-Hypertension, DM-Diabetes mellitus, PT-Prothrombin time, INR-International normalized ratio, APTT-

Activated partial thromboplastin time

aD-dimer, Troponin | (COVID-19+HT vs. COVID-19 group)* (p=0.029, p=0.042, respectively)

The serum HGB and HCT levels were considerably
higher in the COVID-19 group compared to the COVID-
19+DM group (p<0.05). The serum HCT levels were
considerably higher in the COVID-19 group compared
to the COVID-19+HT group (p<0.05).

The serum urea levels were lower in the COVID-19
group when compared to the COVID-19+DM and COVID-
19+HT groups. However, this was not a significant
difference (p>0.05). The serum ALT and AST levels
were higher in the COVID-19 group when compared to
the COVID-19+DM and COVID-19+HT groups. However,
this was not a significant difference (p>0.05).
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The serum PT, INR, and APTT levels were higher
in the COVID-19+HT group when compared to the
COVID-19+DM and COVID-19 groups. However, this
was not a significant difference (p>0.05). The serum
D-dimer levels were lower in the COVID-19+HT group
when compared to the COVID-19 group (p<0.05). The
serum troponin | levels were higher in the COVID-
19+HT group when compared to the COVID-19 group
(p<0.05). The serum ferritin levels were increased
in the COVID-19+HT and COVID-19+DM groups when
compared to the COVID-19 group. However, this was
not a significant difference (p>0.05).



DISCUSSION

Infection with the newly emerging, extremely
contagious coronavirus SARS-CoV-2 causes the unique
coronavirus illness of 2019 (COVID-19) (18). SARS-
CoV-2 mostly infects the lungs and respiratory tract,
causing a new kind of coronavirus pneumonia (19).
Acute respiratory distress syndrome (ARDS), septic
shock, and multiple organ distress syndrome (MODS)
can all occur in severe COVID-19 instances (20).

Elderly individuals, along with those with pre-
existing conditions, such as hypertension, cancer,
cardiovascular diseases, diabetes mellitus, and
acute kidney injury, have a demonstrated higher risk
for developing more severe cases of COVID-19, as
well as suffering a higher risk of mortality (13, 15).

Diabetes is commonly associated with higher
mortality and morbidity from infectious diseases,
although epidemiologic data to support this claim
is surprisingly few. However, it appears to confirm
that diabetes increases the risk of infection and
death (10-13). However, it is still unclear whether
diabetes is a risk factor for COVID-19 prognosis. Type
2 diabetes is commonly thought of as a chronic,
low-grade inflammatory disease brought on by a
long-term immune system imbalance, metabolic
syndrome, or nutrient overload in obese people (21).

It has long been known that diabetic people are
more susceptible to infections in general and have
a worse prognosis once infected than non-diabetic
patients (22). Other coronaviral epidemics have
previously shown a similar increase in susceptibility.
Pre-existing T2D, for example, was linked to poor
outcomes in individuals with severe acute respiratory
syndrome (SARS). Patients who died from SARS had a
much higher percentage of known T2D history than
those who survived (13). T2D was also found to be the
predominant comorbidity related to severe or deadly
MERS-CoV infections in epidemiological investigations.
Regarding the present COVID-19 pandemic, multiple
recent studies, though with small sample sizes, have

already revealed that T2D is prevalent comorbidity

that affects a higher proportion of COVID-19 patients
with severe and ICU-admitted cases than those with
moderate symptoms (14, 23-25). These links between
diabetes and poorer viral infection outcomes are
unforeseen, as hyperglycemia deleterious viremia
and inflammatory control, increase morbidity and
mortality in a variety of patients (26). Overly strict
glucose control, on the other hand, can raise the
risk of severe hypoglycemia, which can lead to an
increase in mortality. Data from human and animal
studies, on the other hand, suggests that some viruses
are diabetogenic (27). After being infected with
chickenpox, Jali et al. (28) reported two patients who
developed acute insulin-dependent diabetes mellitus
for a brief and temporary duration. In a study of
SARS, Yang et al. (13) discovered that fasting blood
glucose levels are higher in non-severe patients who
had not been treated with glucocorticoids. Another
study discovered that ACE2 protein immunostaining
is robust in islets of Langerhans but weak in exocrine
tissues, implying that coronavirus may cause diabetes
by gravely harming islets (13). Sharif et al. found that
the risk increased many folds when cardiovascular
diseases (CVD) and diabetes coexisted in patients in
their study in Bangladesh (29). Harbuwono et al. in a
study stated that DM is associated not only with the
development of more COVID-19 clinical symptoms but
also with a higher risk of COVID-19 mortality. They
recommend that this finding may provide a basis for
future policy regarding COVID-19 prevention and
management among diabetes patients in Indonesia
(30). Since viral infection may cause sharp fluctuation
of the blood glucose level of diabetes patients, which
adversely affects the recovery of patients, there is
a reason to suspect that diabetes combined with
SARS-CoV-2 pneumonia may form a vicious circle,
which is detrimental to the prognosis of COVID-19.

It was demonstrated that FBG level was much
higher in the diabetic group compared to the non-
diabetic group. The serum FBG level was significantly
higher in the COVID-19+DM when compared to the
COVID-19 and COVID-19+HT groups in this study.
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It is concluded that hypertension increases
COVID-19 severity due to underlying endothelial
dysfunctions and coagulopathy. COVID-19 might
augment the hypertensive complications due to
down-regulation of ACE2. The use of ACEls or
ARBs might be beneficial in the management of
hypertensive patients with COVID-19 (31). It has
been claimed that the interaction between ACEI
the

LDH influenced the stay duration (days) at the

administration and inflammatory marker
hospital, which could contribute to improve the
clinical/pharmacological management of COVID-19
disease under a personalized medicine approach,
where patients with a more severe inflammatory
status may probably benefit more specifically by
ACEIl treatment (32). In a study was found that
exposure to ACEls or ARBs before prior to COVID-19
infection was not associated with an increased
risk of hospitalization or all-cause mortality (33).

Aging, cognitive impairment, and higher levels
of LDH, K, and FBG were found to be associated
with an increased risk of death, while higher
platelet levels and oxygen saturation, as well as
taking oral glucose-lowering drugs, insulin, statins,
and beta-blockers, were significantly associated
with a reduced risk of in-hospital mortality (34).
The mortality for patients in the older age group
and those patients who were admitted to the
intensive care unit (ICU) was higher. In addition, six
laboratory parameters were positively associated
with the odds of mortality: WBC count, NE, creatine
kinase myocardial band, CRP, urea, and LDH (35).

The meta-analysis of 305370 patients highlights
that patients with cerebrovascular disease (CVD)
and COVID-19 have more than 4-fold higher risk of
mortality, as well as patients with HT or diabetes
(36). The severity of COVID-19 can be suggested
to be associated with ALT, AST, FBG, CRP, serum
ferritin, segmented %, and NE/LY ratio (NLR) (37).

In another study,

although no significant

correlation was found between underlying

comorbidities HT, coronary artery disease (CAD),
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DM, chronic obstructive pulmonary disease (COPD) or
asthma, those with CT severity scores of the patients
with pneumonia had two or more comorbidities (38).
In severe COVID-19 patients with diabetes, there
were significant sex differences in many laboratory
characteristics with a higher risk of mortality among
males (39). In another study found that male sex,
age, and medical history of obesity, HT, diabetes,
immunosuppression, or kidney disease were associated
with an increased risk of hospitalization or death (40).
that
suggestive enzymes, such as LDH, HBDH, ALT, and

Biochemical results revealed various
GGT, were abnormally high in the blood of patients
with SARS-CoV-2 pneumonia, indicating myocardial,
renal, and liver disease. This finding is in line
with the widespread distribution of SARS-CoV-2
ACE2 receptors and may help to explain why some
patients died of multiple organ failure (1). When
comparing the COVID-19 group to the COVID-19+DM
and COVID-19+HT groups, serum AST and ALT levels
were found to be higher in the COVID-19 group.
This was, however, not a significant difference.

Inflammation-related biomarkers such as IL-
6, CRP,
D-dimer were shown considerably higher in diabetic

serum ferritin, coagulation index, and
individuals when compared to those without diabetes
(41). Cytokine storm is a life-threatening critical
condition that requires intensive care and has a very
high mortality rate. Early recognition and prompt
treatment provide better clinical outcomes (42, 43).

In our study, we demonstrated that the serum
CRP levels were higher in the COVID-19+DM group
when compared to the COVID-19 and COVID-19+HT
groups. The serum ferritin levels were higher in
the COVID-19+HT and COVID-19+DM groups when
compared to the COVID-19 group. However, this was
not a significant difference. The serum HGB and
HCT levels were significantly higher in the COVID-19
the COVID-19+DM group.

In our study, we demonstrated that the number of
patientswithCTis69, and therateis85.2%. Thenumber
of CT-positive patients is 56 and the positivity rate is

group compared to



81%. The PCR test positivity rate is lower than the CT
positivity rate. It suggests that the COVID-19 virus has
passed to the lower respiratory tract. The patient may
have gone to the hospital long after the symptoms.

Possible reasons for the low positivity of the
COVID-19 PCR test in our study are poor quality
sample with very little patient material, for example
being taken at very early or late stage of infection,
for example, not being processed and sent properly,
technical reasons inherent in the test such as PCR
inhibition or virus mutation, and SARS Anegative result
was obtained from a patient with a high suspicion
of COVID-19, the fluctuating scattering of the CoV-
2 virus in symptomatic and asymptomatic cases.

It’s noteworthy that for diseases that can induce
a cytokine storm. In addition, a significant rise
in serum ferritin indicates the activation of the
monocyte-macrophage system, which is a crucial
part of the inflammatory storm. In the present study,
we determined that the serum ferritin, PT, INR,
and APTT levels were higher in the COVID-19+HT
group when compared to the COVID-19 and COVID-
19+DM groups. However, this was not a significant
difference. Serum troponin | levels were higher in the
COVID-19+HT group when compared to the COVID-19
group. D-Dimer, on the other hand, is a well-known
biomarker that has an important place in predicting
the prognosis of COVID-19 and shows COVID-related
coagulopathy. (34). We determined that the serum
D-dimer levels were lower in the COVID-19+HT

group when compared to the COVID-19 group. In
this respect, it seems that the use of D-dimer in
predicting prognosis may be more effective in
clinical decision making, especially in patients
with a high burden of comorbidity with COVID-19.

Clinical medication showed that the insulin
dose increased after the patients were infected
with SARS-CoV-2, which shows that the virus affects
the patient’s glucose metabolism. Dysregulation
aggravate diabetes

and then affect the severity of pneumonia, which

of glucose metabolism will

works as an amplification loop. Meanwhile, the
diabetic complications signify the seriousness of
diabetes, and patients with diabetic complications
showed a higher mortality rate, which further
proves that diabetes is a risk factor for the
prognosis of COVID-19, and the severity of diabetes
is correlated positively with the poor prognosis.

Overall, we found that SARS-CoV-2 pneumonia
patients with diabetes are more severe than
those without diabetes in terms of organ damage,
inflammatory variables, and are more likely to
advance to a worse prognosis, regardless of whether
additional comorbidities not.
As a result, diabetes could be regarded a risk

factor for the outcome of SARS-CoV-2 pneumonia, and

are present or

diabetic patients should be given special attention
in the event of rapid worsening. Further studies
are required for randomized clinical trials may help
confirm in confirming the results and hypotheses.
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Evaluation of water/fluid intake of inpatient’s relatives and
affecting factors
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ABSTRACT

Objective: The aim of this study to evaluation of
water/fluid intake of inpatient’s relatives and affecting

factors.

Methods: In this descriptive study, 608 relatives of
inpatient were included, between June-July 2019. The
data were collected by using face-to-face interview
method with a questionnaire form. In the evaluation of
daily fluid intake sufficiency from beverages and water,
National Academy of Medicine’s (NAM) recommendation
of 2.2 L/day fluid intake for females, 3.0 L/day for males
was taken as a basis. The values by gender groups equal
to these amounts or above were evaluated as sufficient
while the values below these amounts were considered
as insufficient fluid intake. In data analysis, SPSS 23.0

statistical package program was used.

Results: In this study, the amount of water intake
of patient relatives staying full time in the hospital was
found as 1361.0+796.9 (0-5000) mL/day and the fluid
intake was 1826.8+998.2 (0-6600) mL/day. According
to base on the recommendations of NAM, it was
determined that 482 (79.3%) of the patient relatives

OZET

Amag: Bu calismanin amaci, hastanede yatan hasta
yakinlarinin su/sivi alimm ve etkileyen faktorleri

degerlendirmektir.

Yontem: Calisma tamimlayict tipte yapilmistir.
Calismaya Haziran-Temmuz 2019 tarihleri arasinda
yatan hasta yakinmi olarak bulunan 608 kisi dahil
edilmistir. Veriler anket formu araciligiyla, yiiz yiize
goriisme yontemiyle toplanmisti. Icecek ve sudan
glinlik sivi aliminin yeterliliginin degerlendirilmesinde,
Amerikan Ulusal Tip Akademisi’nin (NAM) kadinlarda
2,2 L/gun, erkeklerde 3,0 L/glin sivi alimi Onerisi esas
alinmistir. Cinsiyet gruplarina gore bu miktarlara esit
ve Uzeri degerler yeterli olarak degerlendirilirken, bu
miktarlarin altindaki degerler yetersiz sivi alimi olarak
Verilerin analizinde SPSS 23.0

istatistik paket programi kullanilmistir.

degerlendirilmistir.

Bulgular: Bu calismada hastanede tam gin kalan
hasta yakinlarinin su tiilketim miktarn 1361,0£796,9 (0-
5000) mL/giin, sivi tiketim miktarnn 1826,8+998,2 (O-
6600) mL/glindiir. NAM’a gore degerlendirildiginde,

482 (%79,3) hasta yakininin sivi alim miktan yetersiz,
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consume insufficient amount of fluid and 126 (20.7%)
patient relatives were sufficient. It was found that daily
water and fluid intake amounts of males, having jobs
and daily fluid intake of participants staying in hospital
for more than three days were high (p<0.05). According
to the statements of patient relatives related to change
in their water consumption amount compared to other
times, it was seen that the water consumption of 66
(10.9%) relatives increased, 262 (43.1%) relatives did not
change, and 280 (46.0%) relatives decreased.

Conclusion: In the study, it was found that daily water
intake amount of patient relatives staying full time in the
hospital was 1.4 L/day and the amount of fluid intake
was 1.8 L/day. Daily fluid intake amount of 79% of patient
relatives was lower than the amount recommended by
NAM for adult male and female groups. The amount of
water and fluid intake of women, those not working in
an income generating work, those living in another city/
abroad and those who stated that their water intake

amount decreased in the hospital was found lower.

Words:

consumption

Key Hospital, water intake, water

126 (%20,7) hasta yakininin yeterli oldugu saptanmistir.
Erkeklerde,

su ve sivi tiketim miktar, ¢ giinden uzun suredir

gelir getirici iste calisanlarda giinlik
hastanede kalan katilimcilarda gunlik sivi tuketim
miktar yuksek saptanmistir (p<0,05). Hastanedeki su
tiketim miktarlarinin diger zamanlara gore degisimi
sorgulandiginda 66’s1 (%10,9) su tiiketim miktarinin
arttigim, 262’si (%43,1) degismedigini, 280’1 (%46,0)
azaldigim belirtmistir.

Sonu¢: Bu calismada, hastanede tam giin kalan
hasta yakinlarinin su tuketim miktarn 1,4 L/gin, sivi
1,8 L/glndir.

glinlik toplam svi

tiketim miktan Hasta yakinlarinin

tiketim miktan, katilimcilarin
%79’unda NAM’1n yetiskin erkek ve kadinlar icin onerdigi
miktardan disiik bulunmustur. Kadinlarin, gelir getirici
bir iste calismayanlarin, baska bir sehirde / yurtdisinda
yasayanlarin ve hastanede su alim miktarinin azaldigini
alim miktann daha dusik

belirtenlerin su ve swi

bulunmustur.

Anahtar Kelimeler: Hastane, su alimi, su tiiketimi

INTRODUCTION

Water is an essential resource for the maintenance
of health and life as it is one of the elements for
the physiological functioning of human body (1,2).
Since the water required in the body cannot be
produced by the body itself, it is necessary to
provide water intake from outside and replace the
fluid lost through some mechanisms (3). There are
several recommendations regarding the total amount
of daily water and fluid intake that a healthy adult
should consume. European Food Safety Authority
(EFSA) recommends the total water intake (TWI)

Turk Hij Den Biyol Derg

amount from plain water, beverages, and nutrients
as 2.0 L/day for adult females and 2.5 L/day for
adult males (4). According to the NAM, the amounts
should be 2.7 L/day for adult females and 3.7 L/day
for adult males. NAM also recommends the amount
of total fluid intake from water and beverages as 2.2
L/day for females and 3 L/day for males (5). These
recommendations are taken into consideration in the
evaluation of daily water and fluid intake amounts
of individuals. However, it is also known that the
water need of the body is determined mainly by
factors such as health condition, water content of
the body, physical activity, environmental conditions



(temperature, humidity, altitude, air volume, clothes,
etc.) and diet (5, 6).

Water needs of the inpatient’s relatives staying
in hospitals may be affected due to changing
environmental conditions, physical effort, dietary
characteristics and other variables (sleep, stress,
etc.) affecting metabolism. During their stay in
hospital, in addition to drinking water and using
water for preparing drinks and food, relatives of the
patients consume water in many settings such as
body and environmental cleaning that can directly
or indirectly affect human health (7). In all these
settings, water amount and water resources used by
the relatives may be affected by some factors such as
availability of water source, being clean, reliable, and
economical. Many factors such as not giving priority
to their own needs while giving care to the patient,
not knowing the environment and facilities around
them, and accompanying the patient constantly
may cause insufficient water intake and decrease in
water intake. Decrease in water intake causes acute
dehydration and may end up with negative health
consequences depending on the degree of dehydration
(8). In conditions such as not being able to reach
enough water or accessing water through unhealthy
ways may also threaten the patient’s health either
directly or indirectly, apart from their own health.

Although there are studies in the literature
investigating water intake among many specific
groups, there is no study evaluating water intake of
inpatient’s relatives. In a study conducted with the
participants over the age of 18 in Trabzon province,
the mean daily water intake amount was reported
as approximately six glasses. This shows that the
mean amount of water intake of citizens in Trabzon
is approximately 1.2 L/day (9). This amount is much
lower than the recommended water intake amount
for adults. Relatives of the patients are considered
as a risky group in terms of water intake during their
stay in hospital. Patient relatives are both individuals
who needs to be protected and an integral part of
health services regarding patient care and delivery

of health care. It constitutes a great importance for
public health to evaluate water intake in this group
accompanying patients and facing many risks caused
by insufficient water intake.

In this study, it was aimed to evaluate the water/
fluid intake amounts of the relatives of inpatients in
a public university hospital in Trabzon and relevant
affecting factors.

MATERIAL and METHOD

The study was conducted as a descriptive
study. The permission of the Chief Physician of
Karadeniz Technical University (KTU) Farabi Hospital
(Date:25.04.2019 and Number: E.5732) and the
Ethics Committee of KTU Faculty of Medicine
(Date:20.05.2019 and Number:24237859-396) were
obtained for the study. In data collection phase,
patient relatives were informed about the aim of
the study and their verbal and written consent was
obtained.

This study was carried out with the participation
of the relatives of inpatients between June and
July 2019 in selected wards in public hospital of
Karadeniz Technical University (KTU) Farabi Hospital
in Trabzon. The wards included in the study were
selected by the researchers among the wards where
patients receive long-term inpatient treatment
and more likely to have accompanying persons. In
this scope, from the surgery department, General
Surgery, Gynecology and Obstetrics, Orthopedics,

Brain Surgery and Pediatric Surgery; from the internal

wards department, Neurology, Chest Diseases,
Pediatrics (Infant, Infection, Hematology) and
Internal Medicine (Nephrology, Gastroenterology,

Oncology, Hematology) were included in the study.
Following the selection of the wards for the study, the
number of beds in these wards was determined and
it was assumed that there were two different patient
relatives for each patient. It was envisaged to include
patient relatives two times more than the number of
beds in each ward. Accordingly, as the total number
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of beds in these wards was 304, it was planned to
include 608 patient relatives in the study and this
number of participants was ensured.

As the data collection method, a questionnaire
was conducted among the patient relatives through
face-to-face interview. The questionnaire form
consisted of three parts. 15t Part -Questions related
to socio-demographic and personal characteristics: In
this part, gender, age, working status in an income
generating job, monthly household income, place
of residence, chronic illnesses and regular drug use
of the patient relatives were investigated. 2" Part
-Questions related to hospital-stay: In this part,
the ward where inpatient’s relatives stay, for how
long and days they stay with the patient and when
they stay with the patient during the day were
investigated. 3™ Part -Questions related to water
intake: In this part, the reasons of water consumption
and preferred water sources during their stay in
hospital, the amount of water and fluid intake during
the period of hospital stay, change in the amount of
water intake during hospital stay compared to past
and the underlying reasons were investigated. In
the literature, there is no value for sufficient daily
drinking water intake of adults. In the evaluation
of daily fluid intake sufficiency from beverages and
water, NAM’s recommendation of 2.2 L/day fluid
intake for females, 3.0 L/day for males was taken as a
basis (5). The values by gender groups equal to these
amounts or above were evaluated as sufficient while
the values below these amounts were considered as
insufficient fluid intake. In the evaluation of water
and fluid intake of patient relatives, fluids were
classified as: water (tap and packaged water); milk
and milk derivates; hot drinks (coffee, tea, and other
hot drinks); non-alcoholic beverages (carbonated
and non-carboned non-alcoholic beverages, energy
drinks, diet drinks and other beverages).

In data analysis, SPSS 23.0 statistical package
program was used. Descriptive statistics presented as
number and percentage for categorical variables and
mean, standard deviation, minimum and maximum
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for numerical variables. Normal distributions of
numerical variables were evaluated by Shapiro
Wilk test. Mann Whitney U test and Student-T test
was used to compare two independent groups. In
comparing more than two independent groups,
Kruskal Wallis test was used. To determine the source
of the significant difference between the groups,
Bonferroni test, one of the post-hoc test statistics,
was used. Statistical alpha significance level was

accepted as p<0.05.

RESULTS

A total of 608 patient relatives participated in
the study conducted at KTU Farabi Hospital. Among
the participants, 438 (72.0%) of the patient relatives
were female. The mean of the patient relatives was
41.9 + 13.2 (13-81). Total monthly household income
was found as 3873.2+2402.5 (500-15000) TL. Socio-
demographic and personal characteristics of the
patient relatives are presented in Table 1.

Among the patient relatives, 350 (56.6%) of them
were in internal wards, and 258 (43.4%) of them
were in surgical wards. The mean days the patient
relatives stayed in hospital was 13.1+42.8 (1-40) and
the mean duration of daily hospital stay was 19.7+6.8
(2-24) hours. While 423 (%69.6) of patient relatives
were staying full time in the hospital, 145 (23.8%) of
them were staying only in the daytime and 40 (6.6%)
of them only in the evening.

Daily mean amount of water and fluid intake
(mL/day) of patient relatives was evaluated based
on the intake amounts of patient relatives staying
full time in hospital (n=423). Accordingly, the amount
of water intake of patient relatives staying full time
in the hospital was found as 1361.0+796.9 (0-5000)
mL/day and the fluid intake was 1826.8+998.2 (0-
6600) mL/day. Daily water and fluid intake amount
of patient relatives staying full time in the hospital
are presented in Table 2. According to the analysis
of patient relatives’ daily fluid intake based on the
recommendation of NAM, the amounts of fluid intake



of 482 (79.3%) patient relatives were insufficient and
126 (20.7%) patient relatives were sufficient.

The amount of water and fluid intake of patient
relatives during their stay in the hospital were
presented hourly (mL/h) to ensure standardization.
As a result, the amount of hourly water and fluid
intake of patient relatives staying full time in the

hospital was found as significantly lower than the
others (Table 3).

Among patient relatives, 582 (95.7%) of them
preferred packaged water as drinking water during
their stay in hospital. Descriptive analysis of the
water source preferences of patient relatives to meet
their nutritional needs is presented in Table 4.

Table 1. Sociodemographic and personal characteristics of patient relatives

n %
Gender
Female 438 72.0
Male 170 28.0
Place of residence
Trabzon city center 210 34.5
Trabzon village/district 147 24.2
Another province/abroad 251 41.3
Working in an income generating job
Yes 220 36.2
No 388 63.8
Presence of a chronic disease
Yes 252 58.6
No 356 41.4
Regular medication intake
Yes 217 35.7
No 391 64.3

Table 2. Daily water and fluid intake of patient relatives staying full time in the hospital

Fluid intake amount (ml) MeanzSD Min.-Max. Proportion in TFI (%)
Water 1361.0+£796.9 0-5000 74.5
Hot beverages

Tea 281.3+369.7 0-3000 15.4
Coffee 32.2+103.5 0-1000 1.8
Milk and milk derivates 59.0+120.7 0-1000 3.2
Non-alcoholic beverages

Carbonated beverages 31.0£176.2 0-2500 1.7
Fruit juice 52.9+143.8 0-2000 2.9
Other 9.4+59.3 0-660 0.5
Total fluid intake 1826.8+998.2 0-6600 100.0

Turk Hij Den Biyol Derg

379



380

Table 3. Comparison of hourly water and fluid intake of patient relatives

Water intake amount (mL/h) Fluid intake amount (mL/h)
Relatives staying full day 56.9+33.1 76.4+41.5
Relatives staying only during the day 97.1+67.5 135.3+93.4
Relatives staying only in the evening 91.3+44.4 116.1+55.3
) <0.001* * <0.001**

*a:full day vs daytime; +: full day vs evening

Table 4. Water source preference of patient relatives to meet their needs

Water source preference * Drinking water Preparing beverages Washing fruits and vegetables
n % n % n %
Patient room 11 1.8 4 0.7 95 15.6
Ward kitchen 0 0.0 4 0.7 45 7.4
Packaged water 582 95.7 58 9.5 30 4.9
Other 12 1.9 2 0.3 3 0.5

*: More than one water source preference can be specified for each need.

According to the statements of patient relatives
related to change in their water consumption amount
compared to other times, it was seen that the water
consumption of 66 (10.9%) relatives increased, 262
(43.1%) relatives did not change, and 280 (46.0%)
relatives decreased. Regarding the reasons of water
consumption, among the patient relatives who stated
that their amount of water consumption increased
during their stay in the hospital, 37 (56.1%) of
them stated that the room was hot, 29 (43.9%) of
them felt thirstier, 17 (25.8%) of them felt relaxed
psychologically when drinking water, six (9.1%) of
them thought their own health and 10 (13.5%) of them
for other reasons increased their water intake. Among
the patient relatives who stated that their amount of
water consumption decreased, 83 (29.6%) of them felt
less thirsty, 77 (27.5%) of them did not think of it, 65
(23.2%) of them did not have time, 56 (20.0%) of them
thought that the hospital environment was not clean,
47 (16.8%) of them had difficulty to access water, 38
(13.6%) of them thought it increased the need for
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toilet, 38 (13.6%) of them neglected, 33 (11.8%) did
not want psychologically and nine (3.3%) of them for
other reasons consumed less water. Daily water and
fluid intake amount of the patient relatives staying full
time in the hospital according to some parameters are
presented in Table 5.

DISCUSSION

For daily water/ fluid intake, a single amount
to meet everyone’s need cannot be defined as the
individual water need varies according to many factors
such as caloric consumption, insensitive water losses,
body size, body composition and concentration/dilution
capacity of the kidney (5,8). However, to encourage
sufficient water intake at the population level, several
national and international authorities have developed
recommendations for water intake based on national
estimations (10). According to the recommendation of
NAM for sufficient fluid intake, female adults should
consume 2.2 L/day and the males, 3.0 L/day water in
aday (5). In the literature, there is no study related to



Table 5. Daily water and fluid intake of patient relatives staying full time in hospital according to some parameters (n=423)

Daily water intake (L) Daily fluid intake (L)
Female 1.3+0.8 1.6+0.9
Gender Male 1.6+0.8 2.4+1.1
p <0.001 <0.001
<35 1.4+0.9 1.9+1.0
A 36-55 1.320.8 1.8+1.0
e (year
g (year) >56 1.30.7 1.7+0.9
p 0.266 0.203
Yes 1.5£0.8 2.11.1
Workmg N an income |\, 1.320.8 1.7+0.9
generating job
p 0.006 <0.001
Less than 3000 TL 1.3+0.7 1.7+0.8
Total monthly household 354 1 4 ore 1.4:0.8 1.9:1.0
income (TL)
p 0.520 0.492
Trabzon city center 1.3+0.8 1.8+1.1
Trabzon village/district 1.3:0.7 1.7+0.9
Place of residence
Another province/abroad 1.5+0.8 1.8+1.0
p 0.017° 0.028
Yes 1.3+0.9 1.7£1.0
Presence of a chronic No 1.4:0.8 1.941.0
disease
p 0.095 0.153
Yes 1.3+0.8 1.8+1.0
Regular medication use | No 1.4:0.8 1.9+1.0
p 0.141 0.328
Surgical ward 1.4+0.8 1.8+1.0
W"""’ vyhere Ui [t Internal medicine ward 1.3-0.8 1.9+1.0
is staying
p 0.796 0.570
3 days or less 1.3£0.9 1.7+1.0
Hosp]tal SV i g More than 3 days 1.4+0.7 2.0+0.9
relatives (days)
p 0.097 0.001
2 people 1.5£0.9 1.9£1.0
Total number of people
in the hospital room More than 2 people 1.3+0.8 1.8+1.0
p 0.145 0.176
Increased 1.7+0.8 2.2+0.9
Change in water intake Not changed 1.5+0.9 2.1+1.1
during the hospital stay | pecreased 1.1:0.6 1.5:0.8
p <0.001 =+ <0.001 =+

*: Trabzon city center vs other province/abroad; +: Increased vd decreased; ++: Same vs decrease.
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the water and fluid intake of patient relatives staying
in hospital. In the Turkey Nutrition and Health Survey,
it was reported that the mean amount of fluid intake
in Turkey in 2010 was 1841.9 mL/day among males
and 1497.2 mL/day among females, over the age of
19 (11). In the present study, the mean fluid intake of
the patient relatives staying full time in the hospital
was found as 2368.1 mL/ day among males and 1648.0
mL/day among females. According to the analysis of
daily fluid intake of patient relatives based on the
recommendation of NAM, it was determined that 482
(79.3%) of them consume insufficient amount of fluid.
Accordingly, it can be said that the rate of insufficient
fluid intake is extremely high among patient relatives.
On the other hand, the recommendation of NAM is
a standard amount, and it is thought that there are
many factors that may increase the daily fluid need of
patient relatives. These factors are increased physical
activity due to patient care, being in crowded, close,
and narrow environment, exposure to temperature and
humidity as the study was carried out in the summer
season and having to spend a more active and awake
time than their normal lives. Therefore, it is considered
that the insufficient fluid intake rate was even higher.
In this study, hourly water, and fluid intake of patient
relatives during their stay in hospital was compared
to analyze the effect of their stay time on water and
fluid consumption. As a result, hourly water, and fluid
intake of those staying full time in the hospital was
found to be statistically significantly lower than those
staying only in the evening or during the day. This
finding suggests that being in the hospital environment
for a long time affects people’s water and fluid intake
negatively. It is important to consider the proportion
of different fluid sources in daily total fluid intake.
It is reported that consumption of fluids other than
water have various effects on health (12-14). In this
regard, it is thought that he main determining factor
is the differences in energy and nutrient ingredients.
It is reported in the study of Guelinckx et al. (14) on
water and fluid intake among adults conducted in 13
countries that the proportion of water in TFl was the
highest. In six countries including Turkey, this ratio was
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% 47-78 and the second highest proportion in TFl was
found as hot beverages in all those countries (14). In
the same study, TFI in Turkey was found as 2.21 L/
day and fluids having the highest proportion in TFI
were respectively water (1.04 L/day), hot beverages
(0.51 L/day), non-alcoholic beverages (0.20 L/day)
and milk derivates (0.06 L/day) (14). In the present
study, TFI of patient relatives was 1.82 L/day. Fluids
having the highest proportion in TFI were respectively
water (1.36 L/day), hot beverages (0.31 L/day), non-
alcoholic beverages (0.08 L/day) and milk derivates
(0,06 L/day). In this study, the was lower than TFI in
Turkey the findings in the study of Guelinckx et al.
(14), while the proportion of water in TFI was higher.
These findings reveal the effect of staying in a hospital
environment on people’s fluid intake behaviors. In
this study, the contribution of water to TFl was high
compared to the studies in the literature. This was
considered as a positive finding and associated with
the easy access to water compared to other fluids in
the hospital environment. In this study, approximately
half of the patient relatives stated that their water
intake decreased during their hospital stay and the
reasons were mostly feeling less thirsty, not thinking
of it, having no time and believing that the hospital
environment is not clear. This negative effect of
hospital stay on the amount of water intake may cause
many health problems among patient relatives due to
insufficient fluid intake. Therefore, this finding of the
study should be taken into consideration and underlying
causes should be evaluated to determine the possible
interventions. According to the evaluation of the
findings of the study obtained so far, together with
other studies in the literature, there are differences
in the amount of water and fluid intake of patient
relatives among societies. It is suggested to evaluate
water and fluid intake amounts of patient relatives
according to some personal parameters or parameters
related to the duration of hospital stay to determine
intervention points in this group. In the literature,
different findings related to the relationship between
gender and fluid/water intake have been found in the
studies on societies. In addition to many studies not



associating gender with daily fluid and water intake
(15-17), there are also studies reporting that daily fluid
intake of males is statistically significantly higher than
females (18-19). In the present study, it was found that
males consumed significantly more water and fluid
than females during their hospital stay. It is thought
that the most powerful reason of this difference
was the effect of gender on daily fluid need due to
different physiological and metabolic processes.

Many physiological changes occurring in the body
with increasing age cause decrease in water and fluid
intake (4). In the studies investigating the relationship
between age and daily water/fluid intake, it has been
reported that the amount of daily water and fluid
intake decreases with increasing age (15-17). In this
study, no statistically significant difference was found
between age groups in terms of daily water and fluid
consumption. It is thought that the reasons for this
is that most of the patient relatives participated in
the study were in the young and middle age group.

In the literature, according to the studies on
the society, it has been reported that high income
level affects daily water intake positively (15,19).
In this study, as almost all the patient relatives
consumed packaged water as drinking water
during their stay in hospital, it was implicated that
there was a positive relationship between income
level and water/fluid intake amounts. However,
no statistically significant relationship was found
between the monthly income levels of the patient
relatives and the amount of daily water/fluid intake.
In this study, daily water and fluid intake amounts
of patient relatives working in an income generating
job were found to be statistically significantly higher.

The daily amount of water and fluid intake of
individuals can take a role in the etiology of chronic
diseases and can be an affective determinant in their
prognosis. In this study, daily water, and fluid intake
amount of patient relatives with chronic disease was
less than others; however, this difference was not
statistically significant. Nevertheless, this finding should
be taken into consideration as individuals with chronic
diseases are more vulnerable to health problems caused

by low water and fluid intake in hospital environment.

In this study, the daily fluid intake amount of patient
relatives staying in hospital for more than three days
was found as statistically significantly higher than the
patient relatives staying in hospital for three days or
less, and there was no statistically significant difference
in the amount of water intake. The positive correlation
between the length of the duration of hospital stay
and the increase in the amount of daily fluid intake
may be a result of getting to know the environment,
adapting to the process, and realizing their own needs.

The most important limitation of the study is
that the data related to the amount of water and
fluid intake was collected by recall method and
comprised the last 24 hours, since the time of patient
relatives to be present in the hospital was not known
beforehand. However, it is still believed that the
findings of this study provide valuable results about
the water/fluid intake patterns of patient relatives.

In conclusion, it is expected that the daily fluid/
water intake need will increase during the hospital
stay due to environmental conditions, physical load
and the active time spent during the day. However, in
this study, daily fluid intake of patient relatives was
found well below the amount recommended by NAM for
adult females and males. In addition, approximately
half of the patient relatives stated that their water
intake decreased during their hospital stay and among
the most remarkable reasons for this decrease, there
were negligence and not having time to get water. This
situation may confront patient relatives with many
health problems caused by insufficient fluid intake. In
thisregard, itis suggested that the hospital management
can create opportunities for patient relatives to access
clean and reliable water in a clean environment. When
the factors affecting the daily water and fluid intake of
patient relatives were evaluated, the amount of water
and fluid intake of women, those not working in an
income generating work, those living in another city/
abroad and those who stated that their water intake
amount decreased in the hospital was found to be
significantly low. This finding reveals the effect of social
and personal determinants on water consumption.

Turk Hij Den Biyol Derg

383



ETHICS COMITTEE APPROVAL
* The study was approved by the KTU Faculty of Medicine Ethics Committee (Date: 20.05.2019 and Number: 24237859-396).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

10.

384

Sawka MN, Cheuvront SN, Carter R. Human water
needs. Nutr Rev, 2005;63(6):30-9.

Giiler C. Cevre Sagligi. Ankara: Yazit Yayincilik,
2012.

Montgomery KS. Nutrition column: an update
on water needs during pregnancy and beyond. J
Perinat Educ, 2002; 11(3):40-2.

European Food Safety Authority (EFSA). Scientific
opinion on dietary reference values for water. EFSA
J, 2010;8(3):1459.

Institute of Medicine (NAM). Dietary Reference
Intakes for Water, Potassium, Sodium, Chloride, and
Sulfate. Washington, DC: The National Academies
Press. 2005:13.

Greenleaf JE. Environmental issues that Influence
Intake of Replacement Beverages. In: Marriot MB,
ed. Fluid Replacement and Heat Stress. Washington
(DC):National Academies Press (US), 1994: 195-
214. https://www.ncbi.nlm.nih.gov/books/
NBK231133/, Accessed Dated: 01 July 2020.

Collett S, Samarin |, Bhalchandra R,
Soundaranayagam JR, Garai S, Chandy M, et al.
Water usage in a multi-speciality hospital and its
effective management. J Acad Clin Microbiol,
2016;18(2):135-7.

Grandjean AC. Water requirements, impinging
factors, and recommended intakes. Geneva: World
Health Organization; 2004, https://www.who.int/
water_sanitation_health/dwq/nutrientschap3.pdf,
Accessed Dated: 01 July 2020..

Ufacik A, Topbas M, Nas SS, Kolayli CC, Ortahisar E,
Sagdic T, et al. Drinking-utility water preferences
of the people who live in the centre of Trabzon
province and the reasons for these. JEPE, 2016;
17(2): 453-59.

Gibson S, Shirreffs SM. Beverage consumption
habits “24/7” among British adults: association
with total water intake and energy intake. Nutr J,
2013; 12 (9).

Turk Hij Den Biyol Derg

11.

12.

18

14.

1158

16.

17.

18.

19.

Tirkiye  Beslenme ve  Saglik  Arastirmasi
2010: Beslenme Durumu ve Aliskanliklarinin
Degerlendirilmesi Sonuc Raporu. Ankara: T.C. Saglik
Bakanligi, Saglik Arastirmalarnn Genel Mudurliigi.
2014.

InterAct Consortium; Romaguera D, Norat T, Wark
PA, Vergnaud AC, Schulze MB, van Woudenbergh GJ,
et al. Consumption of sweet beverages and type 2
diabetes incidence in European adults: results from
EPIC-InterAct. Diabetologia, 2013; 56 (7): 1520-30.

Vartanian LR, Schwartz MB, Brownell KD. Effects of
soft drink consumption on nutrition and health: a
systematic review and meta-analysis. Am J Public
Health, 2007;97(4):667-75.

Guelinckx |, Ferreira-Pego C, Moreno LA, Kavouras
SA, Gandy J, Matrinez H, et al. Intake of water and
different beverages in adults across 13 countries.
Eur J Nutr, 2015;54 (2):45-55.

Goodman AB, Blanck HM, Sherry B, Park S, Nebeling
L, Yaroch AL. Behaviors and attitudes associated
with low drinking water intake among US adults,
Food Attitudes and Behaviors Survey, 2007. Prev
Chronic Dis, 2013;10:E51.

Ferreira-Pégo C, Babio N, Fenandez-Alvira JM,
Iglesia I, Moreno LA, Salas-Salvado J. Fluid intake
from beverages in Spanish adults; cross-sectional
study. Nutr Hosp, 2014;29(5):1171-8.

Gazan R, Sondey J, Maillot M, Guelinckx I, Lluch
A. Drinking water intake is associated with higher
diet quality among French adults. Nutrients,
2016;8(11):689.

Drewnowski A, Rehm CD, Constant F. Water
and beverage consumption among adults in the
United States: cross-sectional study using data
from NHANES 2005-2010. BMC Public Health,
2013;13:1068.

Sui Z, Zheng M, Zhang M, Rangan A. Water and
beverage consumption: analysis of the Australian
2011-2012 national nutrition and physical activity
survey. Nutrients, 2016;8(11):678.



Arastirma Makalesi/Original Article
Makale Dili “ingilizce”/Amcle Language “English”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Effect of postnatal thiamine deficiency on central auditory
processing during adulthood

Deniz KANTAR' , Betlil DANISMAN'

, Nevreste Didem SONBAY YILMAZ?

ABSTRACT

Objective: Thiamine deficiency (TD) during the
developmental period is a very rare condition in the
developed countries but it is becoming more frequent
worldwide because of worsened socioeconomic status
in some communities. Thiamine has many metabolic
and structural functions in the brain especially in the
developmental period. Postnatal TD may cause long-lasting
effects in the brain. Chronic TD causes hearning deficit
but the effects of postnatal TD to the central auditory
processing during adulthood have not been investigated
sufficiently. The loudness dependence of auditory evoked
potentials (LDAEP) provides a well established marker
of the central serotonin activity. Besides, paired-click
responses (PRs) are associated with glutamatergic/
GABAergic transmission. investigating these responses and
underlying oscillations that reflect the neuronal correlate
of auditory processing provides important information

about auditory changes due to TD condition.

Methods: Rats were divided into two groups as follows;
Control whose dams fed with normal diet (C), thiamine
deficient whose dams fed with thiamine_deficient diet
during postnatal period (TD). In adulthood, we recorded

AEPs and PRs and analyzed LDAEP, components and

OZET

Amag: Gelisim doneminde tiamin eksikligi (TD)
gelismis Ulkelerde cok nadir gorulen bir durumdur,
ancak bazi topluluklarda kotiilesen sosyoekonomik
durum nedeniyle diinya capinda daha yaygin hale
gelmistir. Tiaminin beyinde ozellikle gelisim doneminde
bircok metabolik ve yapisal islevi vardir. Dogum
sonras1 TD, beyinde uzun siireli etkilere neden olabilir.
Kronik TD isitme kaybina neden olur, ancak dogum
sonrast TD’nin yetiskinlikte merkezi isitsel islemlere
etkileri yeterince arastirilmamistir. isitsel uyarilmis
(IUPSB) merkezi
serotonin aktivitesinin iyi bilinen bir belirtecidir. Cift-
klik (CK) yanitlar ise glutamaterjik/GABAerjik ileti ile

potansiyellerin siddet bagimlilig

iliskidir. lsitsel siireclerin néronal esdegerini yansitan
bu yanitlarin ve altta yatan osilasyonlarin incelenmesi
TD’ye bagli isitsel degisimler hakkinda dnemli bilgiler

saglayacaktir.

Yontem: Bu calismada sicanlar asagidaki gibi
iki gruba ayrildi; Anneleri normal diyet ile beslenen
grup (C), anneleri dogum sonrasi tiamin yetersiz
diyetle beslenen grup (TD). Yetiskinlik doneminde lic
aylik sicanlardan IUP ve CK yanitlarn kaydedildi ve

iUP’lerin ses siddeti bagimlilig1, bilesenleri ve spektral
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spectral changes to unravel the network alterations.

Results: The N1/P2 responses for two loadest stimulus
were significantly increased in the TD group versus the C
group. In parallel, higher LDAEP value was obtained in the
TD group. As gamma level was significantly attenuated
in the TD group, elevated theta/alpha response was
observed in the TD group compared with the C group.
For PRs, higher N1 response to second stimuli and lower
suppression rate detected in the TD group. Concomitant
increment of theta responses to second stimuli was

observed in the TD group.

Conclusion:  Postnatal TD causes degenerative
changes with long-term implications observed in auditory
network dynamics which could be partly explained
by altered serotonergic and glutamatergic/GABAergic

transmission.

degisiklikler analiz edilerek ag degisiklikleri incelendi.

Bulgular: En siddetli iki uyaran icin N1/P2
yanitlarinin TD grubunda C grubuna kiyasla onemli
olciide arttigi bulundu. Buna paralel olarak TD

grubunda daha yiiksek IUPSB degeri elde edildi. TD
grubunda gama yanitlarinda anlamli diizeyde zayiflama
ve C grubuna gore artan teta/alfa yanitlar gozlendi. CK
yanitlar icin, TD grubunda ikinci uyarana daha yuksek
N1 yanit1 ve daha dusiik baskilama orani tespit edildi.
TD grubunda ikinci uyaranlara karsi teta yanitlarinin da

eszamanli olarak arttig1 gozlendi.

Sonug: Postnatal TD’nin isitsel ag dinamiklerinde

gozlenen uzun vadeli etkileri olan dejeneratif

degisikliklere neden oldugu saptanmistir. Bu etkilerin

serotonerjik  ve  glutamaterjik/GABAerjik ileti
degisimiyle iliskili oldugu disiiniilmektedir.

Anahtar  Kelimeler: Tiamin eksikligi, isitsel
uyarilmis  potansiyel siddet bagimliigi, cift-klik
yanitlan

Key  Words: Thiamine deficiency, loadness
dependence of auditory evoked potentials, pair-click
response
INTRODUCTION

Thiamine deficiency (TD) has occurred frequently
in refugees and low socioeconomic populations
Although the frank

deficiency is rare nowadays, subclinical deficiency

depend on malnutrition (1,2).

has seen in large segments of the world’s population
due to the limited intakes of thiamine riched foods
(3). Especially,
risk because of increased body demands in both

pregnant women are at higher

pre and postnatal periods. Thiamine has many
obligatory functions in the brain biochemistry and
membrane structure (4,5). It is essential for the
enzymes involved in energy metabolism, synthesis
of neurotransmitters and antioxidant defense system
(4,6,7). Also, thiamine has many structural roles in
axoplasmic and synaptosomal membranes which is
necessary for proper synaptic transmission (4). It
has been shown that thiamine facilitates synaptic
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transmission by enhancing synaptosome release
(8) and deficiency causes neural circuit defects for
example in GABAergic and glutamatergic circuits
(6,9,10). Previous studies also reported serotonergic
due to TD (6,11).
Serotonergic system dysfunction occurs in mice fed

abnormalities conditions
with a TD diet (12). So, postnatal thiamine deficiency
may cause long-term consequences at multiple brain
processes as well as neural circuit changes. But those
effects of TD diet on central auditory processing are
not known.

Brain circuits can be examined by recording
evoked potentials and analyzing spectral changes
of brain oscillations. These oscillatory patterns are
defined as the brain’s fingerprints and reflect neural
circuit dynamics (13). Previous studies showed that
thiamine deficiency caused abnormalities in the wave
shape, amplitude and latencies of auditory brainstem
response (ABR) (14,15). The results showed that



infantile TD leads to auditory neuropathy of brainstem
origin which was determined with ABR abnormalities
at later periods up to seven years old (15).

However, to date, there has been no detailed
study investigating the effects of postnatal thiamine
deficiency on neural circuit dynamics of the central
auditory system during adulthood. Therefore, we
recorded loudness dependent auditory evoked
potentials and pair click responses in order to
examine the different auditory processes from
postnatally TD rats during their adulthood period.
Loudness dependence of AEPs (LDAEP) is generally
used to investigate the serotonergic system as
a marker and LDAEP is inversely correlated with
the (16,17).
Besides, paired-click responses (PRs) reflect sensory

level of serotonergic transmission
gating mechanisms and glutamatergic/GABAergic
systems have been implicated in sensory gating
(18-20). In addition to evoked amplitudes, spectral
characteristics evolved to unravel the oscillatory
changes underline evoked responses. So, the aim of
the present study is to determine the developmental
effects of thiamine deficiency on central auditory
processing during the adulthood period.

MATERIAL and METHOD

Animals

All experiments were approved by the Akdeniz
University Animal Care and Use Committee and
were performed in accordance with the European
Community directive. Sixteen Wistar rats, aged three
months, were used. All rats were kept in steel cages
with a 12-hour light/dark cycle at a mean temperature
of 25°C. The thiamine-deficient diet used in the
study was purchased from Test-Diet® company. The
experiments were performed between 9:00 and
17:00. Rats were randomly divided into two groups
(n=8 for each): Group 1: the group dams received a
normal diet before birth and after birth; Group 2:
the group dams received a normal diet before birth
and a thiamin-deficient diet after birth for 21 days.

Throughout the pregnancy, all the rats were fed with
normal diet. Rats gave birth at mean 23 days (range,
20-28 days). During the postnatal lactation period,
nutrition was continued as per the protocol for each
group. All experimental protocols were conducted on
3 months old rats.

AEPs recordings

AEPs were recorded between 09:00 am and 02:00
pm. Rats aged 3 months were anesthetized (24 g/100
ml) with intraperitoneal injections of urethane (1.2
g/kg, Sigma-Aldrich, St Louis, MO, USA). The head
of the anesthetized animal was attached to the
standard stereotaxic frame and four small holes (1.5
mm diameter) were drilled for the placement of the
stainless steel electrodes. Recording electrodes were
placed laterally on auditory cortex (AP: -5.0 mm,
ML: +6.5) and reference, ground electrodes were
placed on cerebellar skull. The rats were confirmed
to have normal external auditory canal and tympanic
membranes. The anesthetized animal was moved into
a sound-attenuated recording room. Mean background
noise level of the recording room measured 46 dB with
a sound level meter (Testo 816 Sound Level Meter,
Germany). The EEG signal was amplified (Brainamp
EEG/EP Amplifier, Brain Products, Munich, Germany),
band-pass filtered (0.1-300 Hz) and digitized at a
1000 Hz sampling rate (Brainvision Recorder, Brain
Products, Munich, Germany).

AEPs were recorded using randomized sinus tones
of 4 ms duration and 2000 Hz frequency. Tones were
presented in four different intensities: 87, 96, 104
and 111 dB. Each tone was used 70 times with a 1.5-
2.0 s1ISl'in a random order. For auditory sensory gating
measure, two equal tones at 2500 Hz, 80 dB were
used as pair click stimulation. The duration of the
tones was 4 ms with an ISI of 300 ms. The tones were
presented through a loudspeaker at a distance of 15
cm from the ear.

Data Analysis

All analyses were performed by using BrainVision
Analyzer (Brain Products GmBH). AEPs were processed
in 100 ms anterior to stimulus and 300 ms poststimulus
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epochs. All data were corrected for technical
and other artifacts by visual analysis of the single
sweeps. Data were filtered (0.1-150 Hz) and baseline
corrected. AEPs responses were averaged for each
rat. Subsequently, amplitudes of the components
were determined as highest positive or negative
values in the latency Windows as follows: P1, 10-30
ms; N1, 41-80 ms; P2, 80-130 ms; N2, 130-200 ms.
The loudness dependence of each component was
calculated as the median slope of all possible straight
lines connecting the different amplitude values to
each intensity level. The mean slope indicates the
amplitude change due to increasing stimulus intensity.
Then, spectral amplitudes of oscillatory activity in
the time-frequency domain were calculated by the
means of complex Morlet’s wavelet transform, with
wavelets of about 5 and 7 cycles between 0.5-20 Hz
and 30-90 Hz, respectively in 0.5 Hz steps. Gamma,
alpha, and theta spectral changes were averaged
over the trials of each subject, separately for each
condition.
Statistical analysis

The statistical analysis of the obtained data was
performed by SPSS (SPSS 18.0, SPSS Inc., Chicago, IL)
software for Windows. Statistical comparisons were
performed by using the repeated measures ANOVA
with stimulus as the within-subject factor, and groups

Fl

Srmplitude (]
£
=

H1

M2

Time (ms}

Amplitude (1)

as the between-subject factors. Post-hoc Bonferroni
test was performed. Student-t test was performed
for 2 independent means.

This study was approved by the Akdeniz University
Ethics

Animal Experiment Local Committee

(Date:29.08.2016 and No: 71).

RESULTS

No significant difference could be observed in the
body weight change among different experimental
groups (data not shown).

P1, N1, P2,
experimental groups are presented in Figure 1. Mean
+ SEM of AEP components (P1/N1, N1/P2 and P2/N2)
are shown in Table 1. There was a main group effect in
N1/P2 amplitudes for S3/54 stimulus [F(1,10)=10.13,
p<0.05]. Also, analysis revealed significant stimulus
[F(3,30)=58.56, p<0.001] and group x stimulus
[F(3,30)=9.56, p<0.001] effects for N1/P2 amplitude.
Post-hoc comparisons showed that N1/P2 responses

N2 components of AEPs for

were higher in the TD group in comparison with the
control group for S3/S4 stimulus at both electrode
regions (p<0.05). For P1/N1 [F(1,10)=4.96, p>.05]
and P2/N2 [F(1,10)=1.88, p>.05] components, no
such effect was observed.

T [ives]

Figure 1. Representative AEPs in response to increasing stimulus intensity level for all groups (51=87, S2=96, S3=104 and
S4=111 dB). Two positive (P1,P2) and two negative (N1,N2) peaks were presented.
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Table 1. The mean and standard errors of peak-to-peak amplitudes (uV) of AEP components in response to four stimulus
with increasing loudness level in all experimental groups

Aux Stim Control TD

S1 5,16+1,14 6,11+0,41

S2 9,37+0,75 12,66+1,12
P1/N1

S3 10,44+1,12 14,01+2,13

S4 12,11+1,29 15,98+0,99

S1 6,55+1,50 8,60+0,83

S2 9,38+1,37 12,15+2,58
N1/P2

S3 11,58+1,61 20,34+2,40*

S4 14,90+1,76 25,3112,64*

S1 7,57+1,04 8,74+0,67

S2 9,73+0,56 12,62+0,91
P2/N2

S3 12,46+1,13 13,79+1,06

S4 14,93+1,54 14,04+1,81

*: Significant difference versus control group

The LDAEP values were presented in Table 2. The
AEPs of all rats showed a clear loudness dependence.
In the TD group we found a significant increase in
LDAEP of the N1/P2 component versus the control
group [t(10)=2.97, p<0.05].

Auditory evoked gamma band spectrograms for S4
stimulus were presented in Figure 2. The ERSP values
in the gamma band were presented in Table 3. There

was no group difference in terms of gamma ERSP
values [F(1.10)=0.294, p>0.05]. However, repeated
ANOVA indicated a significant stimulus effect
[F(1.10)=318.92, p<0.001]. Post-hoc test showed that
auditory evoked gamma ERSP values decreased in

the TD group versus the control group for S4 stimulus
(p<0.01).

080 pv

.00 v

Figure 2. Auditory evoked spectral changes in gamma band activity during the loudest stimuli (54 =111 dB) for all groups.
Time-frequency plots illustrate the spectral changes upon stimulus onset.
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Table 2. The mean and standard errors of LDAEP values in all experimental groups

Group Mean
LDAEP Control 2,78+0,29
TD 5,57+1,08*

*: Significant difference versus control group

Table 3. The mean and standard errors of gamma spectral values (uV) of AEPs in response to four stimulus with increasing

loudness level in all experimental groups.

Aux Stim Control TD
S1 1,24+0,07 1,132+0,44
S2 1,48+0,33 1,33+0,21
Gamma
S3 2,24+0,23 1,82+0,25
S4 2,91+0,30 2,10+0,13*

*: Significant difference versus control group

Auditory evoked theta/alpha band spectrograms
for S4 stimulus were presented in Figure 3. The ERSP
values in the theta/alpha band was presented in Table
4. In the theta frequency band, analysis revealed no
significant group [F(1.10)=0.28, p>0.05] or stimulus

effect [F(3.30)=0.364, p>0.05]. Besides, there was
a significant group x stimulus effect for theta band
[F(1.10)=9.27, p<0.05]. Theta/alpha ERSP evoked
by S4 was more prominent in TD group compared to
control group (p<0.01).

Figure 3. Auditory evoked spectral changes in theta/alpha band activity during the loudest stimuli (54 =111 dB) for all
groups. Time-frequency plots illustrate the spectral changes upon stimulus onset.
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Table 4. The mean and standard errors of theta/alpha spectral values (uV) of AEPs in response to four stimulus with incre-

asing loudness level in all experimental groups

Aux Stim Control TD
S1 8,66+2,90 13,67+5,37
S2 11,40+3,13 12,20+2,92
Alpha
S3 10,40+1,25 13,76+3,07
S4 14,37+2,88 16,83+2,15*
S1 12,03+3,07 13,70+2,15
S2 11,42+3,69 12,57+3,57
Theta
S3 13,91+3,60 17,30+3,01
S4 15,37+1,77 19,73+2,17*

*: Significant difference versus control group

P1, N1 components of AEPs to PRs for experimental
groups are presented in Figure 4. Peak amplitudes of
mid-latency auditory AEP components (P1 and N1)
and suppression and difference values are shown
in Table 5. Repeated ANOVA indicated significant
stimulus effect for P1 [F(1,10)=122.95, p<.001]
and N1 [F(1,10)=13.24, p<.01] amplitudes. There
was no significant group [F(1,10)=0.007, p>0.05]
and group x stimulus [F(1,10)=1.78, p>0.05] effects
in P1 amplitude. There was a main group effect
in N1 amplitude [F(1,10)=5.88, p<0.05]. Post hoc
comparisons showed that N1 amplitudes were higher
in controls than in TD group at both electrode region
(p<0.05).

150

There was a significant difference between groups
for N1 difference (S1-S2) [t(10)=7.72, p<0.001] and N1
ratio [t(10)=2.72, p<.05]. N1 difference and ratio were
significantly reduced in TD group versus the control
group (difference: p<0.01, ratio score: p<0.05).

The ERSP values in the gamma band were
presented in Table 6. The auditory evoked ERSP was
clearly present after the first click and less prominent
after the second click in the gamma frequency band
in both groups. Repeated ANOVA analysis indicated

a significant stimulus effect for gamma ERSP values
[F(1.10)=13,50, p<0.01]. There was no significant
group [F(1.10)=0,01, p>0.05] or group x stimulus
[F(1.10)=0,03, p>0.05] effect.

Figure 4. Representative PRs for all groups (S1=first, S2=second stimulus). Two positive (P1,P2) and two negative (N1,N2)

peaks were presented.
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Table 5. The mean and standard errors of peak amplitudes (uV) of AEP components in response to pair-click stimulus in

all experimental groups.

Aux Stim Control TD
S1 4,37+1,05 3,95+0,62
b1 S2 1,62+0,60 1.93:0,38
%Sup 31,82+2,24 28,03+2,17
Dif 3,76+0,55 3,68+2,78
S1 5,75+2,47 5,36+1,18
S2 2,36+0,69 4,28+1,30*
N Sup 45,87+3,34 21,52+2,68*
Dif 8,89+0,75 4,28:0,34*

*: Significant difference versus control group

Table 6. The mean and standard errors of gamma/theta spectral values (uV) of AEPs in response to pair-click stimulus in

all experimental groups.

Condition Control TD
S1 2,72+0,32 2,46+0,42
Gamma
S2 1,65+0,28 1,89+0,83
S1 12,70+1,53 15,43+2,02
Theta
S2 7,91x1,30 12,20+4,49*

*: Significant difference versus control group

Auditory evoked theta band spectrograms for S4
stimulus were presented in Figure 5. The ERSP values
in the theta band were presented in Table 6. Repeated
ANOVA analysis revealed a borderline significant group
effect for theta ERSP values [F(1.10)=5.09, p=0.05].

But there was a significant group x stimulus effect.
In the theta frequency band, ERSP evoked by S2 was
more prominent in TD group versus the control group
(p<0.01) and this theta difference was not observed
for the S1 stimulus.

" T T T
P

T T T
100 50 0 50 o 5l 200 ms

™ 0 ) =0 1 50 200 SO g

Figure 5. Spectral changes in theta band activity during the second stimuli (52) of PRs for all groups. Time-frequency plots

illustrate the spectral changes upon stimulus onset.
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DISCUSSION

The present study was designed to investigate
the effects of postnatal thiamine deficiency on
auditory neuronal processing estimated by the
LDAEP and sensory gating. In order to investigate
neurophysiological  correlates of information
processing, evoked and event-related potentials have
been widely used in the previous studies (21,22).
So, two different paradigm were used to analyze
auditory processing at postnatal TD condition. LDAEP
represents an increase in the neuronal response
in the auditory cortex with an increase in sound
intensity. This means a variation in amplitude which
reflects the increament the amount of reactivity
of the neuronal networks. This increament ratio is
not linear and attenuates to protect the brain from
overstimulation (23,24). Although glutamate/GABA
transmission has a role in generating the AEPs (25,26),
LDAEP is most likely a consequence of different levels
in the serotonergic transmission (16,27,28). Previos
studies showed that a strong LDAEP reflects a low
serotonergic activity and a weak LDAEP reflects a
high serotonergic activity (28,29). Thiamine deficient
group showed stronger LDAEP than the control
group. This result indicates that postnatal TD causes
an alteration in serotonergic neurotransmission at
adulthood and decreases serotonergic activitiy at
the auditory cortex. This is in accordance with the
previous studies showing that TD leads selective
serotonergic fiber loss, serotonin uptake decreament
and certain behavioral alterations related with
serotonergic system (6, 1,12). In the spectral analyses,
decreased gamma responses were observed in the TD
group versus the control group for the loudest stimuli
(S4). This finding indicates an alteration at network
dynamics. It is known that TD causes regionally
selective changes at multiple neurotransmitter
functions (6). In addition to serotonergic deficit,
glutamatergic/GABAerjic deficit might be involved in
postnatal TD related pathophysiological changes. In

accordance with this notion, decreament of cerebral

glutamate, GABA levels and glial abnormalities have
been reported as a consequences of TD (30,31). This
may inturn influence gamma oscillatory dynamics
at loadness dependent responses due to the role
of GABAergic and glutamatergic network at gamma
generation (32,33). In parallel to amplitude changes,
theta/alpha responses were higher in the deficieny
condition for S4 stimulus. Auditory stimuli typically
elicits theta/alpha compound responses mainly
related to primary sensory processing (34). Increment
of these compound responses reflects the TD related
Theta/alpha

response has the same increment trend as the late

disinhibition of over-stimuluation.
N1/P2 component in the TD group. It is reasonable
to suggest that impaired serotonergic transmission
may partly contribute to the theta/alpha increament
at TD group. However we can not ruled out the
possible effects of other neurotransmitter systems.

In TD condition, examining the disturbances of
mid-latency auditory ERP components are interesting
because they reflect mostly preattentive aspects
of the sensory information processing. As LDAEP
selectively reflects serotonergic neurotransmission
both glutamat and GABA
transmission has regulatory role at auditory sensory

at auditory system,
gating (18-20). Supression of P1 and N1 responses
showed a different pattern in the TD group. The
reduction of N1 response after second stimuli was
more prominent in controls than in TD group. In
both
for N1 response were significantly attenuated in

paralel, supression and difference values
the TD group. However, no significant difference
was observed between groups for P1 amplitude,
supression and difference values. In parallel, theta
response after second stimuli increased in the TD
group versus the control group. This finding indicates
a sensory gating deficit at the later component in TD
group. Our results on theta response correspond to
our amplitude results as the N1 amplitude showed the
same pattern with a reduced decreament after S2 in
the TD group versus the control group. This pattern of
N1 and theta frequency changes can be interpreted
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as correlate of a deficient habituation in auditory

information processing especially in the later
components. In addition, the gamma ERSP values for
both stimulus did not differ between group similar
to the P1 response. While TD cause a disturbance at
late component of AEP, sensory gating mechanism
was intact at early P1 component. Although gamma
values and early P1 response was not affected, N1
difference in the TD group can be partly related
with changes in GABAerjik transmission. It should be
noted that reduction of excitatory physiology might
also contribute this result in addition to GABAergic
dysfunction because of the known glutamatergic
alterations caused by TD (31,35). These results
suggest that gamma frequency do not contribute
to the deficiency in auditory habituation and early
auditory information processing is intact in the TD
group. Postnatal TD affects selectively the neural

network related with the late components of auditory

ETHICS COMITTEE APPROVAL

processing. Although observed changes at sensory
gating responses are partly related to glutamate/GABA
system, other modulatory neurotransmitter systems
can be involved. In addition to neurotransmitter
systems, TD leads to both metabolic consequences
such as disturbance of energy metabolism, glial
deficit
and structural consequences such as membrane

dysfuction, oxidative damage, cellular
damage, altered synaptic transmission and synapse
formation in the devoloping brain (4,6,7). Structural
alterations constitute the main effects of postnatal
TD accompanied with biochemical modifications
result in neuronal cell loss. Previous studies revealed
with
structure and function, acts against agents-induced

that thiamine interferes the membrane
cytotoxicity by binding on biological membranes
(4). Taken together, all these factor may influence
the development of central auditory network with

long-term implications through the adulthood period.
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Hastanemize basvuran hastalarda HBsAg, Anti-HBs, Anti-HCV ve
Anti-HIV seroprevalansi: 5 yillik retrospektif veri
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OZET

Amagc: Viral hepatitler ve insan immiun yetmezlik
(HIV)
gibi Ulkemizde de onemli

virusu enfeksiyonu tiim dinyada oldugu
saglik sorunlarindandir.
Calismamizda hastanemize basvuran hastalarda HBsAg,
anti-HBs, anti-HCV ve anti-HIV seropozitifliginin yillara,
cinsiyetlere ve yas gruplarina gore dagilimini arastirmay1

amacladik.

Yontem: 1 Ocak 2015 ve 31 Aralik 2019 yillan
arsinda hastanemize basvuran hastalarin, HBsAg, anti-
HBs, anti-HCV ve anti-HIV test sonuclarn retrospektif
olarak incelenmistir. Toplam 266.891 serum orneginin
77.562’sinde HBsAg, 45.045’inde anti-HBs, 73.223’linde
anti-HCVve71.061’indeanti-HIVtestleri, kemiliiminesans
mikropartikil immunoassay (Architect i2000, Abbott,
USA) ve elektrokemiliminesans imminoassay (Cobas
€601, Roche Diagnostic GmbH, Germany) yontemleri
ile calisilmistir. Veriler hastanemizin veri tabanindan
elde edilmis olup istatistiksel analizinde IBM SPSS
24.0 programi kullanilmistir. Kategorik degiskenlerin
analizinde Ki-Kare (x?) testi ve Fischer’s Exact testi
kullamlmistir. istatistiksel olarak p<0.05 anlamli kabul

edilmistir.

ABSTRACT
Viral

immunodeficiency virus (HIV) infections are important

Objective: hepatitis and  human
health problems in our country as well as all over the
world. We aimed to investigate the distribution of
seropositivity of HBsAg, anti-HBs, anti-HCV and anti-HIV
according to years, genders and age groups in patients

who applied to our hospital.

Methods: Results of HBsAg, anti-HBs, anti-HCV
and anti-HIV tests performed during 2015-2019 in our
hospital were reviewed retrospectively. 77,562 serum
samples were studied for HBsAg, 45,045 for anti-HBs,
73,223 for anti-HCV and 71,061 for anti- HIV of a total
of 266,891 samples. The tests were analysed using
chemiluminescent microparticle immunoassay (Architect
i2000, Abbott,

immunoassay

USA) and electro-chemiluminescence
(Cobas 6000,Roche Diagnostic GmbH,
Germany) methods. Data were collected from the
database of our hospital. Data were analyzed using
the SPSS software ver. 24.0. Chi-Square (x2) analysis
and Fisher’s Exact test were used for comparison of
categorical variables. The p<0.05 was considered

statistically significant.
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Bulgular: Calismamizda HBsAg %2.3 (1808/77562),
anti-HBs  %46.6  (20.975/45.045), anti-HCV ~ %0.6
(456/73.223) ve anti-HIV %0.05 (35/71.061) oraninda

1.808
oldugu

pozitif saptanmisti. HBsAg pozitif saptanan
%55’inin %45’inin  kadin

goriilmistir. Her iki cinsiyette de en fazla pozitifligin 31-

hastanin erkek,
50 yas araliginda (%38.1), en diisiik ise <18 yas grubunda
oldugu (%0.6) saptanmistir. Anti-HCV pozitif saptanan
456 hastanin %63.6’s1n1n kadin, %36.4’{inlin erkek oldugu
gorlilmustir. Anti-HCV testinde en fazla pozitifligin
>65 yas grubunda (%32) oldugu belirlenirken, en diisiik
pozitiflik orani ise yine <18 (%2) yas grubundadir. Anti-
HIV pozitif bulunan hastalar incelendiginde ise pozitif
bulunan tiim hastalarin erkek oldugu ve en fazla pozitiflik

oranminin 19-30 yas araliginda oldugu gorilmiistiir.

Sonug: Calismamizda tespit etigimiz HBsAg, anti-
HBs, anti-HCV ve anti-HIV seropozitiflik oranlarinin tilke
verileri ile uyumlu oldugu gorilmustir. HBsAg (p<0,001),
anti-HCV (p<0,05) ve anti-HIV (p<0,001) seropozitiflik
oranlarinda yillara gore istatistiksel olarak anlamli

farkliik oldugu saptanmistir.

Anahtar Kelimeler: Hepatit B viriisi, Hepatit C

virusu, HIV, seropozitivite, seroprevalans

Results: HBsAg, antiHBs, anti-HCV and anti-HIV
positivity were 2.3% (1,808/77,562), 46.6% (20,975/
45,045), 0.6% (456/73,223) and 0.05% (35/71,061)
respectively. Of the 1,808 patients were positive for
HBsAg, 55% were males, 45% were females. Of the
456 anti-HCV positive patients, 63.6% were females
and 36.4% were males. When assessed by age groups,
HBsAg positivity was found to be the highest in the age
group 31-50 (38.1%) and lowest in the age group <18
(0.6%). Anti-HCV positivity was found to be the highest
in the age group 265 (32%) and lowest in the age group
<18 (2%). AUl patients who were found to be anti-HIV
positive were male and the highest positivity rate was
between the ages of 19-30.

Conclusion: Our HBsAg, anti-HBS, anti-HCV
and anti-HIV results were found to be similar with
the country statistical data. There was significant
difference in the seropositivity of HBsAg (p<0,001),
anti-HCV (p<0,05) and anti-HIV (p<0,001) during the

measurement period.

Key Words: Hepatitis B virus, Hepatitis C virus, HIV,

seropositivity, seroprevalence

GIRIS

Yiksek morbidite ve mortaliteye yol acan

hepatit B viris (HBV), hepatit C viris (HCV) ve
insan immin yetmezlik virtstu (HIV) enfeksiyonlari
tim diinyada oldugu gibi lilkemizde de énemli halk

hepatoselliiler karsinoma sebebi ile 1,34 milyon 6lim
gerceklesmistir (1). DSO verilerine gore iilkemiz, HBV
icin orta diizeyde endemik bolgeler arasinda, HCV
icin ise dusuk diizeyde endemik boélgeler arasinda
yer almaktadir. Ulkemizde yapilan epidemiyolojik
calismalara gore, HBsAg seropozitivite oranlarinin
%2-%7 arasinda oldugu goriilmekte olup bu veriler

saglig1 sorunlarindandir. Diinya Saglik Orgiitii (DSO)
verilerine gore; 2015 yilinda tum dunyada yaklasik
257 milyon kisi kronik HBV enfeksiyonu, 71 milyon kisi
ise kronik HCV enfeksiyonu ile yasamaktadir ve 2015
yilinda, viral hepatitlere bagl olarak gelisen siroz ve
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daha cok kan donorleri ile yapilan calismalardan elde
dilmistir (2). Ulkemizde HCV seropozitivitesinin ise
%1-%1,9 arasinda degistigi goriilmektedir (3).

HIV tiim diinyada 6nemli bir halk saglig1 sorunu



olmaya devam etmektedir. DSO verilerine gére tiim
diinyada, 2019 yili sonunda HIV ile enfekte tahmini
38 milyon (31,6- 44,5 milyon) insan bulunmakta ve
2018 yil verilerine gore 770.000 insan HIV ile iliskili
sebeplerden dolayr hayatim1 kaybetmektedir (4).
Ulkemizde ilk HIV olgusu 1985 yilinda tespit edilmis
olup 2020 yii Kasim ay1 sonu itibari ile toplam
25.809 HIV(+) kisi ve 1958 AIDS vakasi bulundugu
goriilmektedir (5). Ulkemizde HIV pozitif saptanan
hastalarin en sik 20-49 yas araliginda oldugu ve
vakalarin %70’inin erkek, %30’unun ise kadin oldugu
gorulmektedir (6).

Ulkemizde HBV, HCV ve HIV seropozitifligi ile ilgili
cok sayida calisma olmakla birlikte, bu calismalarin
biylk kismi yalnizca kan donorlerinde yapilmistir.
Toplumdaki seropozitiflik oranlarinin belirlenebilmesi
icin, spesifik bir grubu iceren calismalar yerine,
genel poplilasyonu yansitacak sekilde daha genis bir
hasta grubunu iceren calismalar daha yararli olabilir.
Bu sebeple calismamiza; 2015-2019 yillan arasinda
hastanemize cesitli sebeplerle basvuran ve HBsAg,
anti-HBs, anti-HCV ve anti-HIV testleri istenen tim
hastalar dahil edilerek, bu testlerdeki seropozitiflik
oranlarinin incelenmesi, oranlarin yillara, cinsiyetlere
ve yas gruplarina gore dagiliminin belirlenmesi, elde
edilen verilerin Ulkemiz verileri ile karsilastirilmasi ve
ulke verilerine katki saglanmasi amaclanmistir.

GEREC ve YONTEM

Calismamizda 1 Ocak 2015 ve 31 Aralik 2019
tarihleri arasinda, hastanemize cesitli nedenlerle
anti-HBs, anti-HCV ve anti-HIV
testleri istenilen hastalarin tamamina ait sonuclar,

basvuran HBsAg,

hastane bilgi yonetim sisteminden geriye donik
olarak incelenmistir. Her bir test icin, aym yil
icinde ve yillar arasinda tekrarlayan hasta sonuclan
calisma dist birakilarak, 5 yillik sire icinde bir
hastaya ait yalnizca tek bir test sonucunun calismada
almasi Tekrarlanan hastalarin

yer saglanmistir.

calismadan c¢ikanilmasi icin, pozitif ve negatif

hasta sonuclar icin ayrn ayr1 olmak Uzere, hasta

kimligi esas alinarak Microsoft Excel-2007 programi
ile bir sorgulama yapilmis ve tekrarlanan veriler
silinmistir. Testler; 2015, 2016 ve 2017 yillarinda
kemiluminesans mikropartikul immunoassay
(Architect i2000, Abbott,USA), 2018 ve 2019 yillarinda
ise elektrokemiliminesans immiinoassay (Cobas e601,
Roche Diagnostic GmbH, Germany) yontemleri ile
uretici firma talimatlan dogrultusunda calisitmistir.
Cihazlarda kullanmilan kitlerin  prospektuslerinde
belirtilen referans araliklarina gore, HBsAg, anti-
HCV ve anti-HIV testlerinde; Architect i2000 icin
>1.0 S/CO, Cobas e601 icin >1.0 COI olan sonuclar
pozitif olarak kabul edilmistir. Anti-HBs testi icin
ise 210 IU/ml degerler her iki cihaz icin de pozitif
olarak degerlendirilmistir. ELISA cihazinda anti-HIV
reaktif saptanan hastalarin ornekleri, dogrulama
testi icin Halk Sagligi Genel Mudirliigii Ulusal AIDS
Dogrulama Merkezi ve Viral Hepatitler Laboratuvarina
gonderilmistir. Burada HIV1/2 antikor ayirt edici hizli
dogrulama testi sonucunda pozitif ¢ikan ornekler
pozitif olarak kabul edilmistir.

Calisma sonunda, referans degerin lizerinde tespit
edilen test sonuclar pozitif olarak kaydedilmistir.
IBM SPSS 24.0 istatistik paket
Her bir

icin, 2015-2019 yillann arasinda pozitiflik saptanan

Verilerin analizi

programi kullanilarak yapilmistir. test
hasta sayilarinin dagilimlan belirlenmis, kategorik
degiskenler icin frekans ve yiizdeler gosterilmistir.
Yillara gore pozitif saptanan hasta sayilar, cinsiyetlere
ve yas gruplarina gore pozitiflik sayilan arasinda
anlamli farkliik olup olmadigi incelenmistir. Calisma
verileri degerlendirilirken tammlayic1 istatistiksel
metotlarin  yam1 sira, kategorik degiskenlerin
analizinde Ki-Kare (x2) testi ve Fischer’s Exact testi
kullamlmistir. Tkiden fazla grubun karsilastirildig
durumlarda farkliigi bulmak icin post hoc analiz
uygulanmistir. Bonferroni diizeltmesinde yeni p degeri
hesaplanmistir. Her bir testin yillara gore pozitiflik
degisimi arasindaki fark, cok gozlii tabloda ki-kare
testi kullamlarak karsilastirlmstir. istatistiksel olarak

p<0.05 anlaml kabul edilmistir.
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BULGULAR

Hastanemize cesitli sebeplerle basvuran, yaslar 1
ay ile 106 y1l arasinda degisen toplam 79.602 hastaya
ait test sonuclan degerlendirilmistir. Hastalarin
%49,8 (n=39.680)’inin kadin, %50,2 (n=39.922)’sinin
ise erkek oldugu goriilmiistiir. Calismaya dahil edilen
hastalara ait test sonuclan incelendiginde; HBsAg
testinin toplam 77.562 hastanin 1808 (%2,3)’inde
pozitif oldugu, anti-HBs testinin 45.045 hastanin
20.975 (%46,6)’inde, anti-HCV testinin 73.223
hastanin 456 (%0,6)’sinda ve anti-HIV testinin 71.061
hastanin 35 (%0,05)’inde pozitif oldugu gorilmustiir.
Calismamizin kapsadigi yillar icindeki tekrar eden
hastalar ve aynm hastaya ait birden fazla sayidaki
sonuclar elenmis ve her bir hastanin calisma stiresince
bir kez degerlendirmeye alinmasi saglanmistir.

Anti-HBs pozitif saptanan
gore dagilimlarina bakildiginda, 2015 yilinda; %44
(2281/5186 hasta), 2016 yilinda; %43 (4128/9617
hasta), 2017 yilinda; %44 (4527/10.281 hasta), 2018
yiinda; %46,7 (3764/8059 hasta) ve 2019 yilinda;
%52,7 (6275/11.902 hasta)

hastalarin yillara

oraninda pozitiflik

saptanmistir.  2015-2019 wyillar1  arasinda toplam
20.975 hastada (% 46,6) pozitif olarak bulunmustur.

HBsAg (p<0,001), anti-HCV (p<0,05) ve anti-
HIV (p<0,001) pozitif hasta sayilarinda yillara gore
istatistiksel olarak anlamli farklilik saptanmistir.
Yillara gore anlamli degisim, tim yillar boyunca
saptanmamis olup, belli yillar arasinda saptanmistir

(Tablo 1).
Cinsiyetlere gore bakildiginda;  kadinlarin
%2,1’inin  HBsAg, %0,7’sinin anti-HCV  pozitif,

erkek hastalarin da %2,5’inin HBsAg, %0,4’inin
de anti-HCV pozitif oldugu saptanmistir. HBsAg,
anti-HCV ve anti-HIV pozitif bulunan hastalarin
yillara, cinsiyetlere ve yas gruplarina gore dagilim
Tablo 2’de gorulmektedir. HBsAg pozitif saptanan
hastalarin %55’inin erkek oldugu goriilmiistiir. HBsAg
pozitif saptanan hastalarin cinsiyetlerinde yillara
gore anlamli farklilik saptanmis olup; p degeri
0,001 Anti-HCV  pozitif
hastalarin dagilimina bakildiginda %63,6’sinin kadin

bulunmustur. saptanan
oldugu gorilmiistiir. Anti-HCV testinde yillara gore,
cinsiyetler arasinda anlaml farklilk saptanmamistir
(p=0,51).

Tablo 1. HBsAg, Anti-HCV ve Anti-HIV testlerinde yillara gore pozitiflik ve negatif hasta sayilar ve oranlari.

2015 2016 2017 2018 2019 2015-2019
p
% (n) % (n) % (n) % (n) % (n) % (n)
" %2,3
- Pozitif | %2,6 (265,) 6 %1,9 (329,) | %2,6 (409,) | %2,4 (456)) | %2,3 (1808)
2 ab p<0,001"
T Neaatif %97,4 %97,7 %98, 1 %97,4 %97,6 577 (G
2 (9883,) (15145.,) | (16747,) (15223,) (18756,) |
Pozitif | %0,5(55) | %0,5(95,,) | %0,8 (109,) | %0,8 (98,) | %0,6 (99,,) | %0,6 (456)
g ? %99,5 %99,5 %99,2 %99,2 %99,4 p<0,05
Negatif ’ o e o o %99,4 (72770)
(11594) | (17329,,) | (14065,) (12804,) (16978, ,)
, Pozitif | %0,02 (2,) | %0,02 (3,) | %0,02 (2,) | %0,06(8,,) | %0,1(20,) | %0,05 (35)
22 p<0,001°
<T | eatif %99,98 %99,98 %99,98 %99,94 %99,9 %99,95 ’
2 (11104)) (15597,) (13247,) (13983, ,) (17095,) (71026)

*Hbsag, Anti-HCV ve Anti-HIV testlerinin her biri icin yillara gore farkliliklarin hangi yillar arasinda oldugunun anlasilmasi
icin hasta sayilan (n) yaninda harf isaretleyicileri (a,b) kullamlmistir. Her bir satir icin aym tiirden harflerin bulundugu

degerler arasinda farkliik yoktur.
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- [ | | |
Tablo 2. HBsAg, Anti-HCV ve Anti-HIV pozitif hastalarin cinsiyet ve yas gruplarina gére dagilimi
2015 2016 2017 2018 2019 2015-2019
¥ | E5 | 88 | ER | §R | EF | 32 | EX | 32 | EX | 85 |§c2|3%8
S | ST | 5L | SL | SL | ST |SL|SL|SL|SL|S%|eiz|EiE
n®%) | n @) | n®) [ n@) | n@) | n® | n) | n [ n® | n) | n | n %
<18 | 100,7) | 10,8) | 2(1,1) | 10,6) | 1(0,7) | 1(0,5) 0 0 1(0,6) | 2 (0,7) | 5(0,6) | 5(0,5)
27 29 12 52 21 35 21 34 110 196
1930 1 19,7) |32 ®) | (16,4 [ @) | 82) | @8,6) | (11,9 | 151 | 41,9 | 12,2) | (13,5 | (19,7)
31-50 64 41(32) 64 57 56 56 71 100 63 116 318 370
(46,7) (36,2) | (33,1) | (38,1) | (30,8) | (40,1) | (43,1) | (35,6) | (41,6) | (39) | (37,3)
51-64 25 34 58 45 47 (32) 44 53 55 66 88 249 266
(18,2) | (26,6) | (32,8) | (26,2) 24,2) | 29,9) | @3,7) | 37,3) | (31,5) | (30,6) | (26,8)
565 20 20 24 26 31 29 32 42 26 39 (14) 133 156
- (14,6) (15,6) (13,6) (15,1) (21,1) (15,9) (18,1) (18,1) (14,7) (16,3) 17,7)
s | |l &l |l =]l sl s| | a| =
S W ) v i) i ifi Y i) oy Y sl was
2 & c c c c c c c c c ERC|E 3N
; - A - - - - - - - - cam|(f- o
= < X < X < X < 3 < ¥ |SLR|EER
S| 5| E | 3| &£ 5| E s | &E| 5|k | TeEves
N4 w 4 w N4 w 4 w 4 w
<18 | 2(5) 0 101.7) | 38.3) | 1(1.4) | 1(2.6) 0 0 0 12.4) | 4(1.4) | 503)
5 4 7 12 10 12 13 31 50
1930 1 (25) | @67y | 1,9 | 33,3) | (14,1 | 31,6) | > ®D | @61y [ 4@ |7 @D 1 10,7) | 30,1)
4 8 15 9 17 6 13 10 68 37
31-50 | 10 (25) (26,7) 13(22) (22,2) (21,1) (23,7) (27,4) (16,7) (22,4) (24,4) (23,4) (22,3)
9 19 4 26 7 17 7 16 7 28
1641 22,5 | 20 | (32,2) | (11,1) | 36,6) | (18,4) | 27,4) | (19,4) | @7,6) | (17,1) | BT BV | (16,9)
4 19 19 9 23 10 25 14 100 46
| MO e [ @22 | °® | e | @0 | 670 | @78 | @31 | 641 | 345 | @7.7)
% c X ﬁ c X = c X a c X 0? (= x 8 = X~ n
oL S g% S £ S £ S 29 s XN S o
5 ~ = < =) ~ =) 2 o< ~ hc 2 i
<18 0 0 0 0 0 1(5) 12,9)
19-30 2(100) 3(100) 1(50) 2(25) 0 | 13(65) 21 (60)
5 10
3150 | 0 0 0 0 0 1(50) 0 | @s| ° |4 R
1 0
51-64 0 0 0 0 0 0 0 g | O 1(5) 2(5,7)
5 0 0 0 0 0 0 0 0 o |15 | % [129
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Cilt 79 M Sayl 3 W 207 m——

HBsAg testinde; her iki cinsiyette de en fazla
pozitiflik saptanan hastalarin 31-50 yas araliginda
(%38,1) oldugu goriilmiistiir. Bu grubu %28,5 ile 51-64
yas, %16,9 ile 19-30 yas ve %16 ile =65 yas grubu takip
etmis olup, en dusiik seropozitivite %0,6 ile <18 yas
grubunda saptanmistir. HBsAg pozitif saptanan yas
gruplarinda yillara gore anlamli farklilk saptanmis
olup; p degeri; 0,002 bulunmustur. Anti-HCV testinde,
her iki cinsiyete bakildiginda, pozitif olan hastalarin
yas gruplarina gore dagilimi; 265 yas (%32), 51-64
(%25,2), 31-50 (%23), 19-30 (%17,8) seklinde olmus, en
disuk oran yine <18 (%2) yas grubunda gozlenmistir.
Anti-HCV testinde yillara gore, yas gruplan arasinda
anlamli farkliik saptanmamistir (p=0,70).

HIV dogrulama sonucuna goére pozitif saptanan

HBSAG, ANTI-HBS, ANTI-HCV VE ANTI-HIV SEROPREVALANSI

hastalar incelendiginde, pozitif hasta sayilarinda;
yillara gore anlamli bir farklilik tespit edilmistir
(p<0,001) (Tablo 1). Pozitif bulunan tim hastalarin
erkek oldugu goriilmiis, kadin cinsiyette hic anti-
HIV pozitifligine rastlanmamistir. Pozitif saptanan
hastalarda, yillara gére yas gruplarikarsilastinldiginda
anlamli bir farkliik tespit edilmemistir (p=0,22).
Ancak pozitif saptanan tim hastalarin yas
gruplarina gore dagilimina bakildiginda, en fazla
pozitiflik oraninin 19-30 yas araliginda (%60) oldugu
gorulmustur (Sekil1).

HBsAg, Anti-HCV ve anti-HIV testleri icin, 2015-
2019 willant arasindaki seroprevalans degisimini
gostermek icin frekans dagiimlan, cizgi diyagramda

gosterilmistir (Sekil 2).

Ya?
gruplan
<13
H19-30
H31-50
Ws1-64
>65

Sekil 1. Anti-HIV pozitif saptanan hastalarin yas gruplarina gore dagilimi.
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Sekil 2. 2015-2019 yillar arasinda HBsAg, Anti-HCV ve Anti-HIV testleri seroprevalans degisimi.
TARTISMA Ulkemizde HBV  seroprevalansim  arastiran

Hepatit B enfeksiyonu onemli bir halk sagligi
sorunu olup, akut bir enfeksiyona yol acabilecegi
gibi kronik hepatit B enfeksiyonuna da yol acabilir.
Kronik hepatit B enfeksiyonu, dusuk dereceli
karaciger inflamasyonuna, fibrozis ve siroza yol
acabilir ve vakalarin %25-40’inda hepatoselliiler
karsinoma gelisebilir (7). DSO verilerine gore;
Turkiye HBV icin orta endemisite bolgeleri arasinda
yer almakta olup, bu veri daha ¢ok kan donorlerinde
yapilan calismalardan elde edilmistir. Ulkemizde,
1998 yilinda HBV asisinin cocukluk donemi asilama
takvimine girmesi ve risk gruplarinin asilanmasi ile
insidansta dusls gozlemlenmistir. Asilama oncesi
donemde 0-15 yas grubunda %5,9 olan prevalans,
asilama sonrasindaki yillarda, ayni grup icin %2,84’e

dusmdustur (8).

calismalarda, %2,7
ile %13,4 arasinda degisen oranlarda saptandig
(9-12). Ulke HBV
belirlenmesi amaciyla yapilan

HBsAg pozitiflik oranlarinin
gorulmustir genelinde
seroprevalansinin
bir calismada ise, Ulkemizdeki HBsAg seropozitiflik
%4 oldugu
calismalarda Turkiye’nin bati1 bolgelerinde tespit

oraninin gorulmustiur (2). Yapilan
edilen oranlarin, dogu bdlgelerinden elde edilen
oranlara gore daha disiik oldugu gorilmektedir.
Koksald1 ve ark calismasinda HBsAg pozitiflik oram
%1,3, Bayirli-Turan ve ark yaptig1 calismada %2,97,
Aynali ve ark calismasinda %5,9, Furuncuoglu ve ark
tarafindan 20 yillk verilerin taranmasi ile yapilan
calismada ise %4,24 oraninda HBsAg pozitiflik oram
(13-16).
calismalarda da benzer oranlar saptanmakla birlikte,

saptanmistir Dogu illerimizde vyapilan

daha yiiksek oranda HBsAg seropozitifligi oldugunu
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gosteren calismalar da bulunmaktadir. Dede ve ark
calismasinda %4,5, Denk ve ark calismasinda %5,7
seropozitiflik saptanirken, Kaya ve ark calismasinda
bu oranmin %10,4’e, Turhanoglu ve ark calismasinda
ise %13,4’e yikseldigi gorilmistir (9,12,17,18).
Ankara’da kan donorleri ile yapilan bir calismada
%1 oraninda HBsAg pozitifligi saptanirken, bir
baska calismada bu oran dondrlerde %0,87, diger
hastalarda %5,58 olarak tespit edilmistir (19,20).
Bizim calismamizda HBsAg seropozitiflik oram %2,3
olarak bulunmus olup bat1 bolgelerinden elde edilen
oranlara benzerlik gosterdigi gorilmiistir.

gore bakildiginda;

yuksek  HBsAg

oldugunu gosteren calismalar bulunmaktadir. Dede

Cinsiyetlere erkeklerde

kadinlara gore seropozitifligi

ve ark calismasinda erkeklerde %7,4 oraninda
pozitiflik saptanirken, kadinlarda bu oran %3 olarak
tespit edilmistir (9). Yapilan benzer calismalarda
erkeklerdeki pozitiflik oraninin kadinlara gore yiiksek
(14,17).
erkeklerde kadinlara gore daha yiiksek oranda HBsAg

oldugu gorilmistir Calismamizda ise,
pozitifligi gorilmiis olup, yillara gore cinsiyetler
arasinda istatistiksel olarak anlamli fark saptanmistir
(p=0.001). Erkek cinsiyet HBV icin risk faktorleri
arasinda calismalar,
erkeklerde serum HBsAg prevalansinin daha yiiksek

tanimlanmaktadir.  Yapilan
oldugunu, HBV tasiyicisi olan kadinlarda, erkeklere
gore daha disiik viral yiik tespit edildigini ve yine
erkeklerde HBV iliskili
gelisme riskinin daha yiiksek oldugunu gostermistir.

hepatoselliiler karsinoma

Bu gozlemler HBV enfeksiyonu ve patogenezinin
cinsiyet hormonlan ile diizenleniyor olabilecegini
diusundirmektedir. Fare modelleri ile vyapilan
calismalara gore; HBV ile enfekte disi farelerde
erkeklere gore daha yiksek CD8+T hiicre aktivitesi
tespit edildigi ve daha az sayida intra hepatik
Treg hiicresi saptandigr goriilmistiir. Ancak HBV
enfeksiyonuna karsi gelisen dogal ve kazanilmis bagisik
yanitta, cinsiyet hormonlarinin etkisi tam olarak
bilinmemektedir (21). HBV asisinin cocukluk cag
asilama takvimine girmesi ile birlikte cocuklarda HBV

seropozitiflik oranlarinda azalma meydana gelmistir.
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Altan ve arkadaslarinin calismasinda, cocuklarda
%0,8 HBsAg pozitifligi saptanmis olup, yas gruplarina
gore bakildiginda, en yiiksek seropozitivitenin HBV
asisinin rutin asilama takviminde olmadig1 donemde
doganlarda oldugu gorilmiistiir (22). Gugliu ve ark
calismasinda, yas gruplarina gore HBV serolojisi
arastinlmis; en dusuk pozitiflik oraninin 0-12 yas
grubunda, en yuksek pozitiflik oranlarinin ise 51-
60 yas grubunda oldugunu tespit etmislerdir (23).
Yapilan farkli calismalarda anti-HBs pozitifligi %34,4-
45,7 arasinda degisen oranlarda tespit edilmistir
(9,11,17). Calismamizda da, Gliclu ve ark calismasina
benzer sekilde HBsAg pozititiflik oran1 en disuk 0-18
yas grubunda (%0,6) bulunmustur. Calismamizda
en yiksek pozitiflik oram ise 31-50 (%38,1) yas
grubunda gorulmus ve yillara gore yas gruplan
arasinda pozitif hasta sayilar acisindan istatistiksel
olarak anlamli fark oldugu saptanmistir (p=0,002).
Pozitiflik oranmi yiksek tespit edilen gruplarn,
hepatit B asisinin cocukluk cagr asilama takvimine
alinmasindan 6nceki yillarda dogan kisiler oldugu
gorulmastur. Calismamizda 2015 ve 2017 yillarinda
%44, 2016’da %43, 2018’de %46,7 ve 2019 yilinda
%52,7 oraninda anti-HBs seropozitifligi saptanmistir.
Tum yillara bakildiginda Anti-HBs pozitiflik oraninin
%46,6 (45.045 hastada 20.975 pozitif) oldugu ve llke
verileri ile benzer oldugu gorilmistdr.

bati
dogu Avrupa iilkelerinde

HCV  prevalansinin,
%2,4
%2,9 oldugu goriilmektedir (24). Ulkemizde yapilan

ve merkez Avrupa
Ulkelerinde iken,
calismalarda, bolgelere gore %0,29-1,35 arasinda
degisen oranlar goriilmektedir. Viral Hepatit Dernegi
tarafindan yapilan ve 78 ili kapsayan calismada anti-
HCV seropozitifligi %0,6 olarak bulunmustur (25).
Calismamizda HCV seropozitivite orani %0,6 bulunmus
olup, bu deger lilke verileri ile benzerdir. Cinsiyetlere
ve yas gruplarina gore bakildiginda; baz1 calismalarda
kadinlarda daha yiikksek oranda tespit edildigi
gorulmekle birlikte, genel olarak cinsiyetler arasinda
(10,14,17,26).
Calismamizda ise anti-HCV pozitif saptanan hastalarin

anlamli  fark tespit edilmemistir

%63,6’sinin - kadin oldugu gorilmiis ancak yillara



gore, cinsiyetler (p=0,51) arasinda anlamli farklibk
saptanmamistir. Aydemir ve ark calismasinda anti-HCV
seropozitifligi %1,12 olarak saptanmis olup, en yiksek
pozitiflik oran 50 yas ve ustunde (%2,1) gorulmustur
(27). Calismamizda da en fazla pozitifligin (%32)
265 yas grubunda oldugu goriilmekte olup, anti-HCV
testinde yillara gore, yas gruplan arasinda anlamli
farkliik saptanmamistir (p=0,70).

DSO verilerine gore Avrupa’da 2,5 milyon Kisi
HIV ile enfektedir (28). Turkiye Halk Sagligi Genel
Midirligi’niin  verilerine gore yillar icinde vaka
sayilarinda artis oldugu goriilmekte olup, dogrulama
testi sonucuna gore her bir yilda pozitif tespit edilen
hasta sayilari; 2016 yilinda 2.684, 2017 yilinda 3.271,
2018 yiinda 3.953, 2019 yilinda ise 4.037’dir. 30
Kasim 2020 tarihi itibari ile 2020 yiinda bildirilen
hasta sayis1 ise 1.492’dir. 2020 yilinda bildirilmis
olan vakalarin %85,86’s1 erkek, %14,14’ii kadindir ve
en fazla 25-29 yas grubundadir (5). Turkiye’de HIV
seropozitifligini arastiran calismalarda, hi¢ pozitiflik
saptanmayan calismalar oldugu gibi, degisik oranlarda
pozitifliklerin de tespit edildigi goriilmustir. Ege ve
ark calismasinda hic pozitif hasta saptanmazken,
Dede ve ark calismasinda %0,007, Samlioglu ve ark
calismasinda ise %0.08 olarak saptanmistir (9,29,30).
Din¢ ve arkadaslarinin calismasinda %0.11 oraninda
pozitiflik saptanirken, Bayindir-Bilman ve ark
calismasinda %0,02 bulunmustur (31,32). Girkan ve
ark tarafindan Ankara’da yapilan calismada ise anti-
HIV seropozitiflik oran1 %0,087 olarak bildirilmistir
(20). %0,05 anti-HIV
seropozitifligi saptanmis olup, iilke verilerine benzer

Calismamizda oraninda
oldugu goriilmistir. Yapilan calismalarda anti-HIV
pozitif saptanan hastalarin genellikle erkek oldugu
gorulmustur (9,17,30). Dinc ve ark 2015-2018 yillarinm
kapsayan calismasinda, pozitif bulunan hasalarin
%89,2’sinin erkek oldugu ve daha cok 24-35 yas
arasinda oldugu goriilmistir. Yillara gore pozitiflik
oranlarina bakildiginda, yillar arasinda anlamli bir
fark gorilmemistir (31). Bayindir-Bilman ve ark 2014-
2018 wyillar1 arasim inceledikleri calismalarinda da
pozitif bulunan hastalarin %90,9’unun erkek oldugu

ve ortalama yasin da 32,5 oldugu goriilmistiir. Bu
calismada onceki yillara gore, 2018 yiinda pozitif
tespit edilen hastasayisinin fazlaoldugu goriilmektedir
(32). Calismamizda da, bu calismalara benzer sekilde
anti-HIV pozitif saptanan tim hastalarnin erkek
oldugu ve pozitif saptanan hastalarin en fazla 19-30
(%60) yas grubunda oldugu gorilmiistiir. Yillara gore
bakildiginda 2015-2017 yillan arasinda 1-3 arasinda
degisen sayilarda pozitiflik saptanirken, 2019 yili en
fazla pozitif hastanin (n=20) saptandigi yil olmustur.

Sonu¢ olarak calismamizda tespit etigimiz
HBsAg, Anti-HBs, anti-HCV ve anti-HIV seropozitiflik
oranlarinin lilke verileriile uyumlu oldugu goriilmiistiir.
HBsAg, anti-HCV ve anti-HIV seropozitivitesi acisindan
yillar arasinda istatistiksel olarak anlamli farklilik
oldugu saptanmistir. Ancak bu farkliigin tiim yillan
kapsayan bir artis egilimi seklinde olmadigi, belirli
yillar arasinda oldugu gorilmistiir. HBsAg, Anti-HCV ve
anti-HIV testlerinde seropozitivite oranlarinda yillara
gore degisiklikler olmakla birlikte, 2015-2019 yillan
arasi seroprevalans degisim grafigine bakildiginda
anlamli bir farkliik olmadigi gorilmiistiir. Yillar
arasinda pozitif bulunan hasta sayilarindaki artisin
sebebinin, artan test sayisina bagl olabilecegi goz
onunde bulundurulmalidir.

Her ulkenin, bolgenin ve hatta merkezlerin
seropozitiflik oranlan degiskenlik gosterebilmektedir.
Hastanemizin genis bir bolgeye hizmet vermemesinden
dolay1 calismamiz, bolgemizin veya Ulkemizin
seropozitiflik oranlarin1 yansitmada yetersiz kalabilir.
Ancak, calismamizdan elde edilen sonuclarin,
bolge verilerine katki saglayacagi disiiniilmektedir.
Her merkezin seropozitiflik verilerini belirlemesi,
ulkemizdeki gercek prevalansin ortaya konmasinda
onemli katkilar saglayacaktir.

HBsAg pozitif saptanan kisilerin daha cok asilama
programindan o©nce doganlar olmasi,
HBV

gostermektedir. Asilama programlarinin etkili bir

asilamanin

enfeksiyonundan  korunmadaki  etkinligini
sekilde uygulanmasi, topluma yonelik egitim ve
bilgilendirme calismalarinin yapilmasi, hepatit ve HIV

enfeksiyonlarinin azaltilmasinda onemlidir.
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ETIK KURUL ONAYI

* Bu calisma Etik Kurul izni gerektirmemektedir.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Parent’s attitude and knowledge on HPV vaccination:
A descriptive study

Serkan TURSUN'

, Hiisniye YUCEL?

, Esma ALTINEL ACOGLU?

ABSTRACT

Objective: Human papillomavirus (HPV) infection
is the most common sexually transmitted disease and
can be prevented by vaccination. The most important
factors affecting the vaccination rates may be parents’
knowledge levels and opinions on the issue and their
total income levels.

Moreover, parental hesitancy

against vaccination, including even those in the
national vaccination programs, has recently gradually
increased in Turkey and worldwide. Ultimately, in this
study, it was aimed to determine parents’ knowledge
and opinions on the HPV vaccination and the factors

affecting their vaccination decisions.

Methods: This cross-sectional descriptive study
was conducted with 552 parents of 9-18-year-old
daughters and sons at two research hospitals in 2020
in Turkey. Face-to-face interviews were carried out
to collect data on the parental knowledge levels and
attitudes regarding HPV vaccination, as well as reasons

for refusal.

Results: Of the 552 parents, 438 were mothers
and 114 were fathers. More than half of the parents
(69%) stated that they had not heard of HPV vaccines.

After a short briefing, the parents were separately

OZET

Amag: Human papilloma virtsu (HPV) enfeksiyonu,
cinsel yolla bulasan en yaygin hastaliktir ve asi ile
onlenebilir. HPV enfeksiyonu icin asilama oranlarini
etkileyen en onemli faktorlerin, ebeveynlerin konuyla
ilgili bilgi duzeyleri ve disunceleri ile toplam gelir
diizeyleri olabilecegi dustinilmektedir. Ayrica, ulusal
asilama programlarinda olanlar da dahil olmak Uzere,
ebeveynlerin asilamaya kars1 tereddiitleri, Turkiye’de
ve Diinya’da son zamanlarda giderek artmistir. Sonuc
olarak, bu calisma ebeveynlerin HPV asis1 hakkindaki
bilgi ve goruslerini ve asilama kararlarini etkileyen

faktorleri belirlemeyi amaclamistir.

Yontem: Bu kesitsel tamimlayici calisma, Tirkiye’de
2020 yiinda iki

aras1 kiz ve erkek cocuklari olan 552 ebeveyn ile

arastirma hastanesinde 9-18 yas

gerceklestirilmistir. Ebeveynlerin HPV asis1 ile ilgili
bilgi duzeyleri ve tutumlan ile asilanmayr reddetme
nedenleri hakkinda olusturulan anket yiiz yiize goriisme

teknigi ile uygulanmistir.

Bulgular: Arastirmaya katilan 552 ebeveynden 438’i
anne ve 114’4 babadir. Ebeveynlerin yarisindan fazlasi
(%69) HPV asilar ile ilgili daha once herhangi bir bilgiye
sahip olmadiklarim belirtmistir. Kisa bir bilgilendirmenin
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asked about their thoughts on having their daughters
and sons vaccinated with HPV. The majority of the
parents with daughters (76.7%; among 532) and 74.6%
of 508 parents with sons were positive for vaccination.
After informed of the cost of vaccines and the required
number of doses, 11.2% of the parents (n=62) stated
that they would not have their children vaccinated
even if the vaccine was provided by the state for free.
The main reason for such an approach may be since
they did not have enough information about vaccines
[59.6% (n=37)].

Conclusion: Most of the parents did not have
enough information about HPV vaccines. The parental
vaccine acceptance rates were significantly affected
by the paid vaccination. Healthcare professionals
have a great responsibility for enlightening families on
raising vaccination awareness and increasing vaccine

acceptance rates among parents.

Key Words: Human papillomavirus, HPV vaccines,

parental knowledge

ardindan, ebeveynlere ayrn ayn kizlarina ve ogullarina
HPV asis1 yaptirma konusundaki dustinceleri sorulmustur.
Kiz cocugu olan ebeveynlerin cogunlugu (%76,7; 532)
ve erkek cocugu olan 508 ebeveynin %74,6’s1 asilama
icin pozitif tutum sergilemistir. Asilarin maliyeti ve
gerekli doz miktar1 konusunda bilgilendirildikten sonra,
(n=62) as

licretsiz saglansa bile ¢ocuklarina as1 yaptirmayacagim

ebeveynlerin  %11,2’si devlet tarafindan
belirtmistir. Boyle bir yaklasimin ana nedeni olarak

ebeveynlerin asilar hakkinda yeterli bilgiye sahip

olmamalar gosterilebilir [%59,6 (n=37)].

Sonug: Arastirmaya katilan ebeveynlerin ¢ogunun
HPV asilan hakkinda yeterli bilgiye sahip olmadig tespit
edilmistir. Ayrica, ucretli asilamamin, ebeveynlerin
as1 kabul oranlarim1 6nemli dlciide etkiledigi sonucuna
varilmisti.  Saglik calisanlarinin, aileleri  asilama
konusunda bilinclendirme ve ebeveynler arasinda as
kabul oranlarini artirma konusunda buiyiik sorumluluklan

oldugu asikardr.

Anahtar Kelimeler: Human papilloma virust, HPV

asilar, ebeveyn bilgisi

INTRODUCTION

Human papillomavirus (HPV) infection is the most
common sexually transmitted disease. Its role in the
etiology of cervical, anal, penile, and oropharynx
cancers, as well as genital warts, was well-defined
(1). The International Agency for Research on Cancer
classifies HPV genotypes in connection with the
oncogenic potential. HPV 16, 18, 31, 33, 34, 35, 39,
45, 51, 52, 56, 58, 59, 66, 68, and 70 are considered
as high risk genotypes (2,3). HPV 16 and 18 are the
most common genotypes in women worldwide and
associated with most of the cases in invasive cervical
and anal cancers (4-6). HPV 6 and 11 are responsible
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for 90% of anogenital warts, which may reduce
the life quality (7).
prevented successfully by prophylactic vaccination.

HPV-related diseases can be

Vaccines are more effective if administered before
sexual intercourse (8). Three types of HPV vaccine
are currently available. These are Cervarix®
(bivalent vaccine against HPV 16 and 18), Gardasil®
(quadrivalent vaccine against HPV 16, 18, 6, and
11), and Gardasil®-9 (NanoValent vaccine against
HPV 16, 18, 31, 33, 45, 52, 58, 6, and 11). They are
all effective against strains of the virus leading to
precancerous lesions (1). Those HPV vaccines are
recommended to be administered in two doses to
both girls and boys aged 9-14 years and three doses



after the age of 15 (9).

In the United States (US), routine HPV vaccination
started to be recommended for females and
males between the ages of 9-26 in 2006 and 2011,
respectively. However, HPV vaccination rates remained
suboptimal due to a lack of adequate knowledge and
awareness on HPV (10). Australia, New Zealand,
Brazil, Canada, Israel, and most European countries
have already included HPV vaccine into their national
vaccine programs for boys and girls (11). Bivalent
and quadrivalent HPV vaccines are also available in
Turkey, but they are not listed in the National Vaccine
Program of the Ministry of Health.

The most important factors affecting the
vaccination rates may be parents’ knowledge levels
and opinions on the issue and their total income levels.
Moreover, parental hesitancy against vaccination,
including even those in the national vaccination
programs, has recently increased in Turkey and
worldwide (12,13). Ultimately, in this study, it was
aimed to determine parents’ knowledge levels and

opinions on the HPV vaccination.

MATERIAL and METHOD

This cross-sectional descriptive study was carried
out with 552 parents with 9-18-years-old daughters
and sons at Dr. Sami Ulus Maternity and Children’s
Health and Diseases Training and Research Hospital and
the School of Medicine, Kirikkale University between
January-February, 2020. Ethics committee approval
was obtained from Kirikkale University Non-invasive
(Date: 08.01.2020,
Number: 2019.12.20), and signed informed consent

Research Ethics Committee
froms were sougt from all the parents (either from
the father or the mother).

Face-to-face interviews were performed to
collect data on the parental knowledge levels and
attitudes regarding the HPV vaccination, as well as
their reasons for refusal. The parents were recruited
to the interviews after examining their children, and

each interview lasted for approximately 10 minutes.

The participants were read out the questions, from
an anonymous questionnaire adapted from previous
studies, and their responses were recorded on the
questionnaire form. The survey instrument is given in
theAppendix. Open-ended, close-ended, and multiple-
choice questions were asked to the participants about
their socio-demographic information and knowledge
and opinions on HPV vaccines. The parents were
not assisted when responding to the questions. The
parents having healthcare-related jobs were excluded
from the study since they could have been informed
of HPV vaccines.

Close-ended questions were asked to the parents
to uncover their knowledge levels on HPV vaccines
and their awareness of the fact that cervical cancer
is a vaccine-preventable disease. Multiple-choice
questions were used to collect information about the
parents’ educational attainment, monthly income
levels, and vaccination approaches after they were
informed about HPV. After informing the parents
briefly about HPV, their opinions were asked about
having their children vaccinated. The parents were
informed about two available types of HPV vaccine
in our country, their costs, and the requirement that
three doses should be administered within 6 months.
Then, those stating that they would not allow their
children to be vaccinated even if the vaccine was
provided by the state for free were inquired with
an open-ended question about the reasons for
disallowance. The utilized questionnaire is available
in the Appendix.

SPSS version 15.0 (Statistical Package for the
Social Science, Inc.; Chicago, IL, USA) was used for all
statistical analyses. Continuous variables were shown
as means and standard deviations, and categorical
variables were displayed as numbers and percentages.

RESULTS
Of the 552 parents; 438 were mothers and 114

were fathers. The mean age of the parents was
39.1+5.9 years. In terms of educational attainment,
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Appendix: Questionnaire Form

1. How old are you?
2. What is your educational background?
a) Illiterate b) Primary school c) Middle school d) High school e) University
3. What is your monthly income level? (”)
a)<”2000 b) “2.000-5.000 c)>"5.000
4. How many children do you have alive?
5. Can you write down the age and gender of your child(ren)?
6. What is your relationship with your child(ren)?
a) Mother b) Father
7. Have you heard of HPV vaccines before?
a)Yes b)No
8. Do you know that cervical cancer is a vaccine-preventable disease?
a)Yes b)No

9. Cervical cancer is one of the most common cancer types in women. Cervical cancer can be prevented in the future
with HPV vaccines administered to children starting from the age of 9. In line with this information, would you consider
having your daughter(s) vaccinated to prevent her future cervical cancer?

a) Yes b)No

10. Men can carry the HPV germ in their genitals without any symptoms and infect their partners. More rarely, it can
cause cancer in the genitals of men. These risks can be greatly reduced with HPV vaccines that can be administered to
boys from the age of 9 on their arms. Based on this information, would you consider having your son(s) vaccinated?

a)Yes b)No

11. There are two types of HPV vaccine. For the HPV vaccine to prevent cervical cancer, it should be administered in 2
doses to children at 9-14 years of age and 3 doses after 15 years of age. The price of each vaccine varies between 300-450
TL and is not covered by the state. In this case, would you consider having your daughter(s) vaccinated?

a) | would consider getting my daughter(s) vaccinated if the vaccine was provided by the state for free.
b) | accept it under any circumstances.

c) Even if the vaccine is provided by the state for free, | will not accept it.

12. If your answer to the above question is “c” (even if it is provided by the state free of charge, | will not accept it),
can you write down your reason?

*1 USD ="5.95 (January, 2020)

35.4% of mothers and 16.7% of fathers had poor Monthly income levels were divided into three
education (illiterate or primary school graduates). groups as “below “2000” (53.1%), “between "2000-
The frequencies of mothers having graduated from 5000” (36.8%), and “over “5000” (10.1%), respectively.
middle school, high school, and university were 18.3, There were 321 (73%) housewife mothers, while
31.5%, and 14.8%, respectively. For fathers, they others were employed. Twenty-six fathers (22.8%)
were 19.3%, 39.5%, and 24.6%, respectively (Table 1).  were unemployed.

4 1 2 Turk Hij Den Biyol Derg



Table 1. The demographic characteristics of the parents and their opinions on HPV vaccines

Parameters Mothers (n=438) Fathers (n=114)
Mean Age 38.7+5 40.8+5
Educational Attainment
Illiterate 9 (2.1%) -
Primary School 146 (33.3%) 19 (16.7%)
Middle School 80 (%18.3) 22 (19.3%)
High School 138 (31.5%) 45 (39.5%)
University 65 (14.8%) 28 (24.6%)
Monthly Income
<2000 257 (58.7%) 36 (31.6%)
"2000-5000 139 (31.7%) 64 (56.1%)
>"5000 42 (9.6%) 14 (12.3%)
Ever heard of HPV vaccines?
Yes 157 (35.8%) 14 (12.3%)
No 281 (64.2%) 100 (87.7%)

Question 8*
Yes
No

160 (36.5%)
278 (63.5%)

14 (12.3%)
100 (87.7%)

Question 9*

Yes 316 (74.8%) 92 (83.6%)
No 106 (25.2%) 18 (16.4%)
Parents without a daughter 16 4

Question 10*
Yes 291 (73.3%) 88 (79.3%)
No 101 (25.4%) 21 (18.9%)
Indecisive 5 (1.3%) 2 (1.8%)
Parents without a son 41 3

Question 11*

a) If the vaccine was provided by the state free of charge, | 350 (79.9%) 99 (86.8%)

would have it done.

b) | would have it done under any circumstances 36 (8.2%) 5 (4.4%)

c) Even if the vaccine was provided by the state free of charge, | 52 (11.9%) 10 (8.8%)

would NOT have it done.

Question 12* (n=52) (n=10)

| don’t know enough about vaccines 30 7

| don’t trust vaccines 13 3

| don’t think vaccines are necessary 4 0

| fear their side effects 3 0

| don’t think vaccines are useful 1 0

My child would not want to be vaccinated when grown up 1 0

*Appendix questions
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It was found that the majority of the participants
(69%) had never heard of HPV vaccines before. About
the same number of the participants (68.5%) did not
know that cervical cancer is a vaccine-preventable
disease. After a short briefing, the parents were
asked separately about their thoughts on having their
children vaccinated. It was found out that 76.7% of
532 parents with daughters and 74.6% of 508 parents
with sons were positive for vaccination for their
children. The parents were also informed about the
costs and required number of doses of the vaccines.
Accordingly, 88.7% of the parents (n=490) accepted
having their children to be vaccinated. Nearly four-
fifths of the parents (81.3%; n=449) were positive for
vaccination if the vaccine was provided by the state
free of charge. The number of those accepting the
vaccination for their children under all circumstances
was 41 (7.4%). Finally, 11.2% (n=62) were negative

even if the state provided the vaccine for free.

Then, it was inquired what kind of reasons were
proposed by those against the vaccination in any
case. An open-ended question about the reason was
asked to participants who reply “l will not accept
even if the vaccine is provided free of charge by the
state”.The major (59.6%; n=37) reason was that they
did not have enough information about the vaccines
(Table 1). This was followed by lack of confidence
in the vaccines (25.8%; n=16), feeling vaccines being
unnecessary (6.4%; n=4), and concerns about the
possible side effects (4.8%; n=3). Besides, a parent
(1.6%) had a thinking that vaccines are not beneficial,
another (%1.6) thought that children would not want
to be vaccinated when they grew up. The parental
responses are shown in Table 1, and Table 2 displays
the characteristics of parents who did not intend to
have their children vaccinated.

Table 2. The characteristics of the parents who did not consider vaccination to their children even if the vaccine was

provided by the state free of charge

Total Numbers and Percentages n=62 (100%)
Mean Age 39.3+6.1
Educational Attainment
Illiterate 1(1.6%)
Primary School 15 (24.2%)
Middle School 17 (27.4%)
High School 19 (30.6%)
University 10 (16.1%)
Monthly Income
<"2000 34 (54.8%)
2000-5000 24 (38.7%)
>"5000 4 (6.5%)
Ever heard of HPV vaccines?
Yes 11 (17.7%)
No 51 (82.3%)
Do you know that cervical cancer is a vaccine-preventable
disease?
Yes 15 (24.2%)
No 47 (75.8%)
Turk Hij Den Biyol Derg



DISCUSSION

Cervical cancer can be diagnosed early with
regular cervical cancer screening and is a disease
that can be prevented by vaccination. HPV infections
are responsible for nearly all cervical and anal
cancers, approximately 70% of the vulva, vaginal,
and oropharyngeal cancers and 60% of the penile
cancers (14). Nevertheless, treatment of the disease
is more difficult and expensive and requires a longer
time compared to vaccination. Parental attitudes
and decisions play an important role in the HPV
vaccination of adolescents, especially in countries
that do not include HPV vaccines in their national
vaccination programs, like Turkey. There are many
factors affecting the vaccination decision, including
parental knowledge level on HPV vaccines, gender
differences, socio-demographic variables, cultural
characteristics, religious beliefs, and income levels.

In the present study, about two-third of the
parents declared that they had never heard HPV
vaccines and did not know that cervical cancer is a
vaccine-preventable disease. The poor knowledge and
awareness among parents are not surprising since the
vaccines have not yet been included in the national
vaccination program. Furthermore, since people are
not informed regularly about HPV vaccines, cervical
cancer occurs in women at advanced ages. Poor
knowledge of parents on HPV-related diseases and
HPV vaccines are widespread worldwide (1,8,15,16).
In Thailand, where HPV vaccines are not included
in the national vaccine program, 54% of the parents
were determined to have no knowledge about these
vaccines. In the same study, Grandahl et al. found
that there was a relationship between the parents’
knowledge and religious beliefs and their vaccine
acceptance (8). In a study conducted with 746 parents
in Indonesia, it was determined that 66.0%, 16.6%,
and 15.8% heard about cervical cancer, HPV, and HPV
vaccination, respectively. It was reported that the
HPV vaccine acceptance rate was very high (96.1%)
after receiving information about vaccination (16).

Different results were reported in similar studies in
many countries. The acceptance rate of HPV vaccines
was found to be 52%, 77%, and 88% in China, Mexico,
and the Netherlands,
brief information via questionnaire in our study,
88.7% of the parents thought to have their children
vaccinated. Informing parents about HPV vaccines and

respectively (17-19). After

physican recommendations of these vaccines can be
among the main factors affecting vaccination rates.

The USAis among the countries where HPV vaccines
are implemented free of charge; it was reported that
28% of parents refused HPV vaccines and 8% delayed
them. The most common reasons for refusal or delay
were that the parents thought their children were not
sexually active, concerned about persistent health
problems, or their children did not need such vaccines
(20). Mendes Lobao et al. reported that parents who
refused HPV vaccines indicated that they did not
find HPV vaccines safe since they could cause severe
reactions and adverse event, that girls aged 9-13
years were too young for vaccination, and that HPV
vaccines could cause unexpected sexual activity in
girls (21). In our study, it was disocvered that 11.2% of
the parents refused to have their children vaccinated
even after being informed via the questionnaire. They
commonly showed having no relevant knowledge and
mistrust as reasons for vaccination refusal, which
suggests that parents should be informed more
about this issue to increase HPV vaccination rates.

Although HPV vaccines are recommended for
girls and boys, parents can think the opposite about
the HPV vaccination of their daughters and sons. In
Brazil, parents agreed to have their daughters (92%)
and sons (86%) vaccinated. The most apparent reason
suggested by those who accepted vaccination to
their daughters, but sons, was that they knew that
the vaccine was not recommended to boys (21).
Parental acceptance of HPV vaccination for their
sons and daughters was reported price-sensitive in
China; the study inquired the parent’s vaccination
decisions by vaccine fees. As a result, parental
acceptance of vaccines for their sons vs. daughters
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was 14.9% vs. 27.4% if the vaccine was available at
market price, while it was about 30% vs. 50% if the
price was halved. About half of the parents (50%
vs. 60%) accepted vaccination if free HPV vaccines
were available. However, vaccine acceptance rates
of parents were lower for their sons under all three
price estimations (22). In our study, 76.6% of the
parents with a daughter and 74.6% of those with a son
agreed to have their children vaccinated. However,
1.26% (n=7) of the parents remained undecided about
the vaccination of their sons. It may be because more
than half of the parents had heard of HPV vaccines
for the first time at the time of the study and the
questionnaire provided the parents with limited
information. The fact that parental acceptance
of vaccination for their sons was relatively low
compared to daughters suggests that they have
different opinions on sexually-transmitted HPV. HPV
vaccines can be purchased from pharmacies in Turkey.
More than half of the parents in our study had a very
low-income level [below monthly minimum wage;
2020 for 2019 December (23)]; 73% of mothers were
housewives and 22.8% of fathers were unemployed.
After giving information about the cost of vaccines
and the required number of doses, 88.7% (n=490) of
parents accepted vaccination to their children. The
majority of them (81.3%) stated that they could only
get vaccines if they were free. This result may be
related to the fact that our hospital serves people
with a low socio-economic level as considering the
economical and educational status of partcipants.
Because 53.1% of the parents who answered the
questionnaire had a monthly income below “2000
and 35.4% of mothers and 16.7% of fathers had poor
education (illiterate or primary school graduates).

Parental acceptance of vaccination for girls
was reported as 88% in Canada, and there was no
significant relationship between the educational
attainment of the parents who accepted and refused
vaccination and vaccine acceptance (24). In our study,
among parents refusing HPV vaccination for their

Turk Hij Den Biyol Derg

children even if the vaccine was free of charge, 16.1%
were university graduates, while 30.6% had a high
school degree. This result suggests that knowledge
level on HPV vaccines outweighs educational

attainment in terms of vaccine acceptance.

In recent years, parental vaccine hesitancy
and refusal, including routine vaccines, has been
increasing worldwide. As a result of this, many
countries have reported an increase in vaccine-
preventable diseases (12, 13). In the present study,
it was concluded that vaccine acceptance rates
would increase if HPV vaccines were provided free
of charge, because the average income level of the
parents was low. However, 11.2% (62/552) of the
parents reported that they would not have their
children vaccinated even if the vaccine was provided
by the state free of charge. It may be because more
than half of the parents refusing vaccination (59.6%)
did not have enough information about vaccines.

Most of the parents participating in this study
consisted of mothers, and also due to the onset of
the Covid-19 pandemic in our country (March 2020),
the duration of the study could not be kept longer,
so more participants could not be reached. Limited
information was available to parents who had heard of
HPV and HPV vaccines for thefirst time during the study.
The data assesement was limited with descriptive
analysis and we could not used a validated scale.

The that
participating parentsdid not haverelevantinformation

present study suggested most
about HPV vaccines, but they tended to accept HPV
vaccination to their children after brief information.
The paid administering of vaccines inevitably and
adversely affected parental vaccine acceptance.
However, some parents did not consider vaccination
to their children even if the vaccine was provided
free of charge by the state. Healthcare professionals
have a great

responsibility for enlightening

families on raising vaccination awareness and

increasing vaccine acceptance rates among parents.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Kateter iliskili kan dolasimi1 enfeksiyonu etkeni koagiilaz negatif
stafilokok kokenlerinin antibiyotik direnc¢ profili ve viriilans
genleri

Nur Gamze BOSTAN'

, Bayr1 ERAG?

OZET

Amac: Deri ve mukozal yiizeylerde mikrobiyota
Uyeleri arasinda yer alan Koagiilaz Negatif Stafilokok
(KNS) turleri, ozellikle kateter gibi tibbi araclarla
iliskili enfeksiyonlara neden olabilmektedir. Antibiyotik
direncinin 6nemli bir toplumsal saglik sorunu oldugu
giiniimiizde, KNS tiirlerinin etken oldugu kan dolasimi
enfeksiyonlarinin tedavisinde akilci antibiyotik kullanimi
biiylik onem tasimaktadir. Bu calismada, kateter iliskili
kan dolasimi enfeksiyonu etkeni KNS kokenlerinde,
antibiyotik direnc profilinin ve viriilansla iliskili baslica

genlerin arastirilmasi amaclanmistir.
Yontem: Calismamizda, 2016-2017 yillan arasinda

Manisa Celal Bayar Universitesi Hastanesi’nde yatan

hastalardan izole edilen 43 KNS susunun, ampisilin,

ABSTRACT

Objective: Although

Staphylococci (CoNS) species are among the microbiota

Coagulase  Negative
members of the skin and mucosal surfaces, they cause
infections especially related to medical devices such
as catheters. Nowadays, antibiotic resistance is an
important public health problem and rational use of
antibiotics is of great importance in the treatment of
bloodstream infections caused by CoNS species. The aim
of this study was to investigate the antibiotic resistance
profile and some virulence genes of CoNS isolates that

cause catheter related bacteremia.

Methods: In our study, 43 CoNS strains isolated from
patients hospitalized in Manisa Celal Bayar University

Hospital between 2016-2017, were evaluated for their

klindamisin, mupirosin, linezolid, tigesiklin, tetrasiklin,  susceptibility to ampicillin, clindamycin, mupirocin,
sefotaksim, gentamisin, vankomisin, siprofloksasin, linezolid,  tigecycline, tetracycline, cefotaxime,
eritromisin ve fusidik asit antibiyotiklerine kars1  gentamicin, vancomycin, ciprofloxacin, erythromycin

ve baz1 virlilans
Bu

sefoksitin (metisilin) duyarlig1 disk difiizyon, diger

duyarlitiklar1, klonal yakinliklan

faktorlerinin  varligi  arastinlmistir. suslarda

and fusidic acid. The presence of clonal relationships
and some virulence factors were also investigated.

Susceptibility of cefoxitin (methicillin) was determined
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antibiyotiklerinin  duyarliklann  ise  mikrodilisyon
yontemi ile belirlenmistir. Aminoglikozid direnci icin
aacA-aphD ve aphA3, metisilin direnci icin mecA ve
mecC, tetrasiklin direnci icin tetK ve tetM, makrolid-
linkozamid-streprogramin (MLS) tip B direnci icin ermA,
ermB, ermC ve msrA genleri ile viriilans genleri olan
icaA, 1S256, nucA ve sasX polimeraz zincir reaksiyonu
(PZR) ile arastinlmistir. Tur diizeyinde klonal yakinliklar,
Enterobacterial Repetitive Intergenic Consensus (ERIC)-

PZR ile incelenmistir.
tim KNS turleri dikkate

alindiginda, en vyiksek direncin %93 ile ampisiline,

Bulgular: incelenen
en disik direncin ise %2 ile linezolide karsi oldugu
saptandi. Hic bir KNS tiriinde tigesiklin ve vankomisine
direnc gozlenmedi. Calisilan tim KNS tirlerinin, kendi
olduklan

saptand1. incelenen suslarda mecA, aacA-aphD, aphA3,

iclerinde genellikle farkli klonlara dahil

ermB, ermC, mrsA antibiyotik direnc genlerinin ve
bunlara ek olarak icaA, 1S256 ve sasX viriilans genlerinin

varlig1 tespit edildi.

Sonug: Calismamizin sonuclar, incelenen
bakteriyemi etkeni KNS’lerin, yaygin olarak kullanilan
antibiyotiklere kars1 diren¢ kazanmis olduklarim ve
cesitli virtlans genlerini barindiran bu suslarn dikkatle

izlenmesi gerektigini ortaya koymustur.

Anahtar Kelimeler: Koagiilaz negatif stafilokok,

antibiyotik direnci, viriilans faktorleri

by disk diffusion and susceptibilities of other antibiotics
were determined by microdilution method. AacA-aphD
and aphA3 for aminoglycoside resistance, mecA and mecC
for methicillin resistance, tetK and tetM for tetracycline
resistance, ermA, ermB, ermC, msrA for macrolide-
lincosamide-streptogramin (MLS) type B resistance, icaA,
IS256, nucA and sasX virulence genes were investigated
by polymerase chain reaction (PCR). Clonal relationships
at species level were examined by Enterobacterial

Repetitive Intergenic Consensus (ERIC)-PCR.

Results: Considering all species of CoNS examined,
the highest and the lowest resistance rates were observed
for ampicilin (93%) and linezolid (2%), respectively.
There wasn’t any resistant CoNS isolate to tigecycline
and vancomycin. We found that all the examined CoNS
species were generally clustered in different clones. We
detected mecA, aacA-aphD, aphA3, ermB, ermC and
msrA antibiotic resistance genes as well as icaA, 15256

and sasX virulence genes in the studied strains.

Conclusion: The results of our study revealed that
the examined CoNS isolates causing bacteremia had
acquired resistance to commonly used antibiotics and
that these strains harboring various virulence genes.
Therefore, those isolates and their infections should be

carefully monitored.

Key Words: Coagulase negative staphylococci,

antibiotic resistance, virulence factors

GIRIS

Koagiilaz negatif stafilokoklar (KNS’ler), deri
mikrobiyotasimin  kalic1 iiyeleridir ve cogunlukla
koltuk alti, ayak tabani, karin bolgesi gibi nemli
bolgelerde kolonize olmaktadirlar. insanda en sik
izole edilen turler, basta Staphylococcus epidermidis
olmak saprophyticus,

uzere, Staphylococcus
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Staphylococcus haemolyticus, Staphylococcus capitis
ve Staphylococcus hominis’tir.

Onceleri, patojen olarak kabul edilmeyen KNS’ler,
gunumuzde basta bakteriyemi olmak uzere bircok
nozokomiyal enfeksiyondan sorumludurlar. Daha cok
immun sistem yetersizlikleriyle iliskili durumlarda,
apse, pnomoni, artrit, menenjit, sepsis, konjoktivit,
sistit gibi enfeksiyonlara yol acarlar (1). KNS’lerin



patojenitesi asil

dayanr.

olarak biyofilm olusturmalarina

Biyofilm icindeki hicrelerin metabolik
faaliyetleri azaldigindan ve katmanlardan olusan
biyofilme antibiyotiklerin penetrasyonu cok kisith
oldugundan, enfeksiyonun tedavisi zorlasir (2).
Hastanelerde kateter takilan hastalar icin biylk risk
olustururlar. Cogunlukla damar yoluna giren cisimlerin
ustiinde Ureyip bu yolla kan dolasimina katilirlar
ve ic organlarda enfeksiyona neden olurlar (1).
immiinsiipresyonu olan ve kateter takilan hastalarda
kan dolasimi enfeksiyonlarinin nedeni cogunlukla
KNS’dir  (3).

immunsuprese hasta sayisinin artmasi, kateter gibi

KNS enfeksiyonlarin  cogalmasinda,

medikal aletlerin ve secici antibiyotiklerin yogun
olarak kullamlmas1 gibi faktorlerin etkili oldugu
bildirilmektedir (4).

Antibiyotik direnci, gliniimiiziin en onemli saglik
problemlerinden biridir. Bircok mikroorganizmada
oldugu gibi KNS’lerde de antibiyotik direnci cok
onemli bir sorundur. S. epidermidis basta olmak uzere
hastane kokenli KNS suslarinda, metisilinin yam sira
aminoglikozidlere, makrolidlere ve daha az oranda
tetrasiklin, kloramfenikol, klindamisin ve linezolide
kars1 direnc gorilmektedir (1,5). Bu veriler 1s181nda,
ozellikle medikal aletlerde biyofilm olusturarak,
siklikla ciddi enfeksiyonlara yol acabilen KNS’lerin
antibiyotik direnc profillerini ve virulans faktorlerini
arastirmak  enfeksiyonlarin ~ kontrolii  agisindan
gereklidir. Aminoglikozid direncine yol acan aacA-
aphD ve aphA3, metisilin ve hemen hemen tim beta-
laktam antibiyotiklere direncte rol oynayan mecA
ve mecC, tetrasiklin direncine neden olan tetK ve
tetM, makrolid-linkozamid-streprogramin (MLS) tip B
direnci saglayan ermA, ermB, ermC ve msrA genleri
ile biyofilm iliskili virulans genleri olan icaA, 15256,
nucA ve sasX, KNS’lerin patogenezinde onemli bir yere
sahiptir. Calismamizda, bir Universite hastanesinde
izole edilen kateter iliskili kan dolasim1 enfeksiyonu
etkeni KNS kokenlerinin, cesitli antibiyotiklere
duyarlibiklarinin ve virtilansla iliskili baslica genlerin

arastinlmas1 amaclanmistir.

GEREC ve YONTEM

Bakteriler

Bu calismada, Manisa Celal Bayar Universitesi
Hastanesinde kateterlerden ve hastalarin kanlarindan
es zamanli alinan kilturlerde (semikantitatif
kiiltlirde>15 koloni (kob)

kantitatif kiiltlirde>10% kob) ayn1 tiir ve ayn1 antibiyotik

olusturan birim veya
duyarliik paternine sahip oldugu goriilen ve boylece
kateter iliskili enfeksiyon etkeni oldugu tespit edilen
16 S. epidermidis, 12 S. hominis, 5 S. haemolyticus,
5 S. cohnii, 3 S. lentus ve 2 S. capitis olmak lizere
toplam 43 KNS susu incelendi. Cam boncuklar bulunan
gliserolli siv1 besiyerindeki KNS suslar, calismada
°C’de sakland.
canlandirmak icin Brain Heart Infusion Agar (BHIA)’a

kullanilana kadar -80 Kokenleri
ekimleri yapiip 35 “C’de 24 saat inkube edildi.
Antibiyotik Duyarliliklarinin Belirlenmesi
Minimum inhibitér Konsantrasyon (MIK) degerleri
‘The
Susceptibility Testing’

Committee on Antimicrobial
(EUCAST) kriterlerine gore
mikrodiliisyon testi ile belirlendi. Kontrol susu olarak
aureus ATCC 29213 kullamldi. Ampisilin,
sefotaksim ve eritromisin icin 256-0.25 pg/ml arasi,

European

ise S.

gentamisin, klindamisin ve siprofloksasin icin 128-
0.125 pg/ml arasi, vankomisin, fusidik asit, tetrasiklin,
tigesiklin, mupirosin ve linezolid icin ise 64-0.032 pg/
ml aras diliisyonlarda calisildi. Uremenin olmadigi en
diisiik antibiyotik konsantrasyonu MIK degeri olarak
kabul edildi. Bu prosediir, tiim suslarda her antibiyotik
icin Uc tekrarli olarak gerceklestirildi ve sonuclarin
ortalamalari alind1.

KNS kokenlerinde metisilin direncini belirlemek
icin sefoksitin disk difuzyon testi uygulandi (6-8).
EUCAST standartlarina gére, 22 mm’den kucik zon
cap1 olanlar direncli, 22 mm ve daha buyuk zon capi
olanlar duyarli olarak yorumland.

Antibiyotik Diren¢ ve Viriilans Genlerinin PZR ile
Arastirilmasi

Molekiiler arastirmalar icin suslardan genomik
DNA izolasyonu yapildi. Oncelikle suslarin, KNS tiirleri
oldugunu dogrulama ve metisilin direnci arastirmasi
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icin, stafilokokal 16S rRNA, nucA ve mecA genlerini
kapsayan uclu PZR yapildi. PZR karisimi son hacim
50 pl olacak sekilde; 1 X PCR Buffer, 2 mM MgCl2,
0.6 mM 16S rRNA primerleri, 0.4 mM mecA ve nuc
primerleri (Tablo 1), 25 mM dNTP kansimi, 2 U Taq
DNA polimeraz ve 5 pl hedef DNA 6rnegi kullanildi.
Amplifikasyon kosullar ise; 94 °C’de 10 dakika

Tablo 1. Kullanilan primer dizileri ve PZR uriin buyuklikleri

ilk denatiirasyon basamagi sonrasinda 23 siklus olacak
sekilde 94 “C’de 1 dakika (denaturasyon), 47 *C’de
1 dakika (baglanma), 72 °C’de 2 dakika (uzama)
basamaklar ve son olarak 72 °C’de 5 dakika olarak
ayarlandi. Nuc geni kontrolu olarak S. aureus ATCC
29213 susu kullanildi.

Hedef gen Primer PZR Uriin Biiyiikliigu Kaynak
(F)5'-GTTATTAGGGAAGAACATATGTG-3’

165 rRNA 750 b 9

' (R)5’-CCACCTTCCTCCGGTTTGTCACC-3” 5 ®
(F)5’-CCAAGAGCAATAAGGGCATACC-3’
A-aphD 22b 10

B (R)5’-CACACTATCATAACCACTACCG-3’ ¢ (19)
F)5’-CTGATCGAAAAATACCGCTGC-3’

aphA3 F) 269 be (10)
(R)5’-TCATACTCTTCCGAGCAAAGG-3’

(F)5’-AAAATCGATGGTAAAGGTTGGC-3’

imecA 533 bg (11)
(R)5’-AGTTCTGCAGTACCGGATTTGC-3’

- (F)5-GAAAAAAAGGCTTAGAACGCCTC-3' 631 be 2
(R)5-GAAGATCTTTTCCGTTTTCAGC-3’ ’
(F)5’-TCGATAGGAACAGCAGTA-3’

tetk 169 bc (13)
(R)5’-CAGCAGATCCTACTCCTT-3’

F)5’-GTGGACAAAGGTACAACGAG-3’

tetM ) 406 be (13)
(R)5’-CGGTAAAGTTCGTCACACAC-3".

. (F)5"-TAT CTT ATC GTT GAG AAG GGA TT-3' 1 be i
(R)5-CTA CAC TTG GCT TAG GAT GAA A-3' ’
(F)5’-CCGTTTACGAAATTGGAACAGGTAAAGGGC-3’

ermB 359 be (15)
(R)5’-GAATCGAGACTTGAGTGTGC-3’

ermC (F) 5-CTT GTT GAT CAC GAT AAT TTC C-3' 512 1
(R)5™-ATC TTT TAG CAAACC CGT ATT C-3' ¢

msrA (F)5’-GGCACAATAAGAGTGTTTAAAGG-3’ 0106 5)
(R)5’-AAGTTATATCATGAATAGATTGTCCTGTT-3’ 5

imA (F)5’-GACCTCGAAGTCAATAGAGGT-3’ 514 be )
(R)5’-CCCAGTATAACGTTGGATACC-3’ ’
F)5’-TGAAAAGCGAAGAGATTCAAAGC-3’

15256 (F)5 TGAAAAGCGAAGAGATTCAAGC 1103 be (17)
(R)5’-ATGTAGGTCCATAAGAACGGC-3’

F)5’-GCGATTGATGGTGATACGGT-3’

nucA (F) e 347 be (18)
(R)5’-AGCCAAGCCTTGACGAACTAAAGC-3’

Lo (F)5’-AGAATTAGAAGTACGTCTAAATGC-3’ 52 be )
(R)5’-GCTGATTATGTAAATGACTCAAATG-3’ ’
(F)5’-ATGTAAGCTCCTGGGGATTCA-3’

ERIC 100-1100 be (20)
(R)5’-AAGTAAGTGACTGGGGTGAGCG-3’

B¢ : Baz cifti
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KNS suslarinda, antibiyotik direnc genleri (AacA-
tetK, tetM,
ermB, ermC, msrA) ve ozellikle biyofilm olusumunda

aphD, aphA3, mecA, mecC, ermaA,
rol oynayan virulans (icaA, sasX ile 1S256) genlerinin
varligi, 6zgiin primerler kullamlarak arastirildi (Tablo
1). PZR kansimi biitun genler icin total hacmi 50 pl
olacak sekilde; 1X PZR Buffer, 2mM MgCL,, forward ve
reverse primerlerden 50 pikomol, 25mM dNTP, 2U Taq
DNA Polimeraz ve 5 pl kalip DNA olarak hazirland.
Primerlerin Ozelliklerine gore baglanma dereceleri
47-55 C° arasinda ayarlandi.
izolatlarin Klonal iliskilerinin Arastiriimasi

KNS izolatlarin klonal iliskileri Enterobacterial
Repetitive Intergenic Consensus (ERIC)- PZR yontemi
ile incelendi. S. epidermidis, S. capitis, S. cohnii,
S. hominis, S. lentus ve S. haemolyticus turlerine
ait suslarin klonal iliskileri kendi iclerinde arastirildi.
Total hacim 50pl olacak sekilde, 5ul kalip DNA, 1 X
PZR Buffer, 2 mM MgCl,, 25 mM dNTP, 100 pM her bir
primer, 3 U Taq Polimeraz kullanildi. Amplifikasyon
kosullari; 95 °C’de 7 dakika, 30 siklus olmak lizere
90 °C’de 30 saniye denaturasyon, 58 °C’de 1 dakika
baglanma, 65 °C’de 8 dakika uzama basamaklar ve
son olarak 68 °C’de 16 dakika olmak lizere ayarlandi.

Tum bantlar tamamen ayni olan izolatlar ayni sus
(klon), bir veya iki bant farkliligi olan izolatlar benzer
(klonal iliskili), iki banttan fazla farklilk gosteren
izolatlar ise farkli suslar olarak kabul edildi. SJ =nAB
/ (nAB + a + b) formiliine gore hesaplanan Jaccad
katsayisi esas alinarak, KNS izolatlarina kendi turleri
arasinda “MEGA version 7” programi ile filogenetik
analizler yapildi. (nAB =A ve B izolatlarinda ortak olan
bant sayisi, a =A izolatinda olup B’de olmayan bant
sayisi, b =B izolatinda olup A’da olmayan bant sayis1).
DNA Dizi Analizi

Tum PZR Urtnleri icin cift yonlu DNA dizi analizi
gerceklestirildi (Triogen, istanbul, Tirkiye). Elde
edilen dizi analizi sonuclari hem nikleotid hem
National Center for
(NCBI)’in  web tabanli
servisleri kullanlarak referans dizilerle karsilastirildi.
(16S rRNA, mecA, aacA-aphD, aphA3, ermB, ermC,

de aminoasit diizeyinde,

Biotechnology Information

msrA, icaA, 1S256 ve sasX icin sirasiyla; KY623260,

MH106551,  KY788648,  KY788642, MG778119,
MG787087, KJ710361, DQ846812, MF185208 ve
MH551474).

BULGULAR

incelenen KNS suslarinda en fazla direnc gelisimi
40/43 (% 93) ile ampisiline; en dusuk direnc oram ise
1/43 (% 2) ile linezolide kars1 saptandi. Kirk tic KNS
susunun hic birinde tigesiklin ve vankomisine direnc
gozlemlenmedi. incelenen bakteriyemi etkeni KNS
suslarinin baz1 antibiyotiklere direnc oranlar Tablo
2’de gorilmektedir.

Metisilin direnci, EUCAST standartlarina gore
sefoksitin disk difiizyon yontemiyle arastirildi. iki
S. cohnii, iki S.
hominis, bir S. lentus ve iki S. haemolyticus olmak

capitis, 11 S. epidermidis, 11 S.

uzere toplam 29 (%67) koken metisiline direncli
bulundu. Geri kalan 14 sus ise metisiline duyarliydi.

KNS kokenlerinin molekiler identifikasyonu ve
mecA varlig1 arastirmasi icin yapilan iiclii (16S rRNA,
mecA, nucA) PZR sonucu, suslarin tiimiinde 16S rRNA
geni varligi kanitlanirken, 29 susta mecA geninin
varligi saptandi. MecA tespit edilen suslarin hepsi
sefoksitin disk diflizyon calismasinda direncli olarak
bulunan suslardi. incelenen 43 susun hicbirinde Nuc
genine rastlanmadi (Sekil 1).

Yapilan ERIC-PZR sonuclarina gore S. epidermidis
suslarinda 1700-150 baz cifti (bc), S. capitis suslarinda
450-110 bg, S. cohnii suslarinda 1000-150 bcg, S.
lentus suslarinda 90-150 bg, S. hominis suslarinda
120-350 b¢ ve S. haemolyticus suslarinda 1000-250 bg
arasinda olmak 3 ile 16 arasinda degisen bant sayilar
goruldu. S. capitis suslarindan ikisi (26 ve 42) aym
klona dahildi. Bes S.
(10 ve 11) aymi klon, ikisinin (12 ve 15) klonal iliskili

cohnii susundan iki tanesinin

ve bir susun (9) bunlardan farkli oldugu saptandi. S.
haemolyticus suslarindan ikiser susun (7 ile 35 ve 8
ile 13) aym klon, geri kalan bir susun (33) bunlardan
farkli oldugu gozlemlendi. S. lentus suslarinin

Uclinin de farkli klonlara ait oldugu saptandi. S.
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Tablo 2. Kateter iliskili bakteriyemi etkeni KNS suslarinin antibiyotiklere diren¢ oranlan

Antibiyotikler S..cohni S. epidermidis| S. bominis S. ‘lentus S. hae.molyticus S. Fapitis Tf)plam
n:5 (%) n:16(%) n:12(%) n:3(%) n:5(%) n:2(%) n:43(%)
Ampisilin 4 (80) 15 (93) 12 (100) 2 (66) 5 (100) 2 (100) 40 (93)
Sefotaksim 4 (80) 13 (81) 6 (50) 1(33) 2 (40) 2 (100) 28 (65)
Eritromisin 5 (100) 13 (81) 12 (100) 2 (66) 5 (100) 2 (100) 39 (91)
Gentamisin 3 (60) 7 (43) 8 (66) 3 (100) 5 (100) 2 (100) 28 (65)
Linezolid 0 1(6) 0 0 0 0 1(2)
Siprofloksasin 5 (100) 9 (56) 8 (66) 3 (100) 5 (100) 2 (100) 32 (74)
Fusidik Asit 1 (20) 6 (37) 7 (58) 1(33) 2 (40) 0 17 (39)
Tetrasiklin 0 4 (25) 3 (25) 0 2 (40) 0 9 (21)
Tigesiklin 0 0 0 0 0 0 0
Vankomisin 0 0 0 0 0 0 0
Mupirosin 1(20) 1(6) 1(8) 0 0 0 3(7)
Klindamisin 4 (80) 13 (81) 9 (75) 2 (66) 5 (100) 2 (100) 35 (81)

&, UFE S

Sekil 1. Bir grup kateter iliskili bakteriyemi etkeni KNS kokeninde, molekiler identifikasyon ve mecA varligi arastirmasi igin
yapilan uclu (16S rRNA-750bp, mecA-533 bp, nucA-347 bp) PZR elektroforez goriintusu
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hominis suslarinda, ikisinde ikiser ve birinde Uc susun
bulundugu 3 farkli klon oldugu (34 ile 36, 23 ile 25 ve
38,39 ile 40), 16 nolu koken disinda geri kalan dort
susun da (21, 22, 29, 32) birbirleriyle klonal iliskili

oldugu sonucuna varildi (Sekil 2). S. epidermidis

suslarinin hicbiri ayn1 klona dahil degildi. Sekiz susun
(2,5 ve 6; 18,20 ve 27; 28 ile 43) klonal iliskili oldugu,
geri kalan sekiz susun farkli klonlara dahil oldugu
gozlendi (Sekil 3).

Antibiyotik direnc genlerinin PZR ile arastirilmasi

| 34
36
—29
22

21

| 32
123
125

| 38
I 39
40

| |

16

0.3 0.2

01 0.0

Sekil 2. Staphylococcus hominis suslarimin klonal iliskisini gosteren dendogram

20
—|: ag
18
ar

e an

0,35 0,30 0,25

t
0,20

a.18 @.10 0,05

Sekil 3. Staphylococcus epidermidis suslarimin klonal iliskisini gosteren dendogram
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sonucu, suslarin hi¢c birinde mecC, ermA, tetK ve
tetM genlerine rastlanmadi. Bir S. epidermidis
susunda arastinlan uc virlilans geni de saptandi.
incelenen tiim KNS suslarinda PZR ile saptanan

antibiyotik direnc ve virlllans genleri Tablo 3’de

sunulmaktadir. Elde edilen tum PZR Urunlerine ait dizi
analizi sonuclar, hem nukleotid hem de aminoasit
diizeyinde, NCBI’1n web tabanli servislerinde referans
dizilerle karsilastirlarak, ilgili genlere ait olduklar
dogruland.

Tablo 3. Kateter iliskili bakteriyemi etkeni KNS suslarinda saptanan antibiyotik direnc ve virilans genleri

Tir n mecA aacA aphA3 ermB ermC msrA 1S256 icaA sasX
S. epidermidis 16 11 9 1 13 9 8 2 1 3
S. hominis 12 11 5 1 7 12 4 6 1 1
S. lentus 3 1 3 0 1 2 0 1 0 0
S. cohnii 5 2 3 0 5 5 2 1 0 4
S. capitis 2 2 2 0 2 2 0 0 0 2
S.haemolyticus 5 2 5 0 2 2 3 3 0 0
Toplam 43 29 27 2 30 32 17 13 2 10
TARTISMA Calismamizda beta laktam grubunu temsilen
ampisilin, sefotaksim ve sefoksitin antibiyotikleri
Koagiilaz Negatif Stafilokoklarin insan  kullamilmistir. Ampisiline %93, sefotaksime %65,
mikrobiyotasimin liyesi olmalari ve firsatci enfeksiyon ~ metisiline  (sefoksitin) %67 oraminda  direng
olusturabilmeleri, enfeksiyon etkeni olarak tam1  saptanmistir. Tirkiye’de KNS’ler uzerinde 2006

konulmasinda onemli bir zorluk olusturmaktadir.
Ayrica rutin tedavide kullanilan antibiyotiklere
direnc gelistirebilmeleri de global bir sorun haline
gelmistir. Uygun olmayan bir antibiyotik tedavisinde
bu enfeksiyonlar hizla kronik enfeksiyonlara
donusebilmekte ve hayati tehdit edebilen noktalara
gelebilmektedir. Bu bakimdan hastadan izole edilen
susun antibiyotik duyarlibk profilini bilmek buyuk
onem tasimaktadir. Ayrica, biyofilm olusturabilmeleri
dolayisiyla, kateter gibi medikal gerecler lizerinde
kalict

olarak bulunabilmeleri, neden olduklan

enfeksiyonlarin tedavisini zorlastiran bir diger

unsurdur.
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ve 2017 yillan arasinda yapilan baz1 calismalarda
metisilin diren¢ oranlan %12-80 arasinda degismekte
olup, zaman icinde arttig1 gorilmektedir (8,21-23).
1987 ile 2017 yillan arasinda yurt ici ve yurt disinda
gerceklestirilmis S. epidermidis ve KNS suslan ile
yapilan bazi arastirmalarda ampisilin direnc oranlar
%10,8 ile 100 arasinda degismektedir (24-26).
Sefotaksim icin ise, 1980’li yillardan giiniimuze kadar
yapilan bazi calismalardaki direnc oranlar %9 ile 84,2
arasinda bulunmakla beraber, yillara gore onemli bir
degisim goriilmemektedir (27,28). Bizim bulgularimiz
da, yurt ici ve disinda gerceklestirilen bu calismalar
ile uyum gostermektedir.



Koagiilaz Negatif Stafilokoklarda beta laktam
antibiyotiklere direncin yayginlasmasi ve coklu

direnc  gosteren  suslarin  ortaya cikmasiyla
glikopeptidlerin kullanimi giindeme gelmistir. Ancak,
vankomisin MiK degerlerindeki artis tedavi basarisini
tehdit etmektedir. Khorshed ve arkadaslarinin 150
KNS izolatinda yaptig1 calismada sadece bir sus
vankomisin direncli bulunmustur (24). 2008’de Hope
ve arkadaslarinin calismasinda bir KNS izolatinin
vankomisine orta duyarli oldugu saptanmistir (29). iki
binli yillarda yurt ici ve yurtdisinda KNS izolatlarinda
yapilan bircok calismada vankomisin direncine
(21,25,30,31).

43 KNS izolatindan hicbirinde vankomisin direnci

rastlanmamistir Calismamizda da
gozlemlenmemistir.

Linezolid, vankomisine direnc gosteren
kullanilabilecek
2009 yilina

bildirilmemistir.

stafilokoklarin  enfeksiyonlarinda
bir alternetif olarak goriilmektedir.
KNS
Linezolid duyarliigi 26 Avrupa iilkesinde 18.527
stafilokok

direnc gozlemlenmistir (32). Turkiye’de 2010, 2013

kadar linezolid direncli

izolatinda calisilmis ve %0,1 oranda
ve 2014 wyillarinda KNS suslarn uzerinde yapilan
arastirmalarda linezolid direnci tespit edilmemistir
(25,29,33). 2017’de yapilan bir arastirmada ise 125
KNS izolatindan Ucu (2 adet metisilin direncli S.
epidermidis, 1 adet metisilin direncli S. hominis)
linezolid direncli bulunmustur (30). Calismamizda da
metisilin direncli bir S. epidermidis susunda linezolid
direnci saptanmistir.

Stafilokoklarda saptanan makrolid, linkozamid
ve streptogramin (MLSB) direnci, bu suslarin neden
oldugu enfeksiyonlarin tedavisinde kullanmilmakta olan
klindamisin ve eritromisinin etkinligini azaltmaktadr.
Yapilan bazi calismalar géz oniine alindiginda, 2011
yiinda KNS’lerin eritromisin direnc oranlan %5,6-
12,6 arasinda iken son yillarda bu oranlar %75-80
arasinda bulunmustur (24,26,30,31,34). Klindamisin
icin 2012-2017 willan arasinda KNS suslan uzerinde
yapilan calismalarda direnc oranlar %45-60 arasinda
stabil kalmis oldugu goriilmektedir (24,30,31,34).
Calismamizda elde edilen %91°lik eritromisin ve

%81’°lik klindamisin direnc oranlari, bircok calismada
belirtilen oranlarin lizerindedir.

KNS
izolatlarinda tetrasiklin direncinin %6,8 ile 69 arasinda
degistigi goriilmektedir (26,30,31,34). Calismamizda,
tetrasikline %21 gibi dusiik sayilabilecek bir oranda

Son yillarda yapilan bazi calismalarda,

diren¢ saptanmasi, tigesikline ise hi¢c direng
gozlemlenmemis olmas1 olumlu bir sonuctur. Bir
S. epidermidis susunda tigesiklin MiK’i simir deger
olan 0.5 pg/ml olarak bulunmustur. Tigesikline MIK’i
sinirda olan bu sus, vankomisin ve mupirosin haric
diger antibiyotiklerin hepsine direng gostermistir.
Turkiye’de yaklasik son 20 yilik sturecte KNS
suslarindaki gentamisin diren¢ oranlann %0,4 ile 83
arasinda degisiklik gostermektedir (24,26,30,31).
Calismamizda incelenen 43 KNS kokeninde gentamisin
direnc oram %65 olarak saptanmis ve onceki yillarda
yapilan arastirma sonuclariyla benzerlik gorilmustiir.
KNS

siprofloksasin direnc oranlar, en az %2,2 en fazla

suslart ile yapilan baz1 calismalarda
%50 olarak rapor edilmistir (26,30,35). Calismamizda
%74  gibi

calismalara gore daha yiiksek bir degerde olmasi,

siprofloksasin  direnc oraninin diger
kinolonlarin KNS enfeksiyonlarinda daha dikkatli
kullamlmasi gerektigini gostermektedir.

Bir grup calismada KNS’lerde fusidik asit direnc
oranlarimin  %13-57 arasinda oldugu goriilmektedir
(30,33,36). Calismamizda saptanan %39’luk fusidik
asit direnc oram, bu calismalar ile uyumluluk
gostermektedir.

Bathoorn ve arkadaslarimin 2006-2011

arasinda gerceklestirdikleri calismada 595 KNS izolat1

yillan

incelenmis, 2006 yilinda %8 olan mupirosin direncinin
artarak 2011 yilinda %22’ye ulastigi saptanmistir (37).
Calismamizda mupirosine %7 gibi dusuk bir oranda
direnc tespit edilmistir. Turkiye’de 1999-2008 yillan
arasinda yapilan calismalarda ise %3,6-41 oranlan
(36,38).
Mupirosin direnc verilerimiz de Tirkiye ve yurt disi

arasinda mupirosin direnci saptanmistir

calismalanyla paralellik gostermektedir.

klonal
KNS

Calismamizda iliskileri  arastirilan

bakteriyemi  etkeni suslarinin  genellikle
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farkli
yayilim  gostermedigi

tek bir
gorilmektedir.

klonlara ait olduklan, klonun
Turkiye’de

gerceklestirilen bir calismada da benzer sekilde,

cogunlukla klonal olarak iliskisiz KNS suslan
saptanmistir (39).
MecA geni, penisilin baglayan protein 2a

(PBP2a)’y1 kodlamakta ve bu proteinin Uretimi sonucu
hemen hemen tim beta-laktam antibiyotiklere
kars1 direnc gelismektedir. ispanya’da yapilan bir
calismada, stafilokoklarda metisilin direncinin
1986-1994 yillan arasinda stabil kaldigi, 2002’de
arastirildiginda ise cok hizli bir sekilde artmis oldugu
gosterilmistir (40). MecA geni, heterojen olarak
ifade edildiginden, fenotipik yontemlerle metisilin
direnci kesin olarak ortaya konulamayabilir. Metilsin
direnci icin altin standart, mecA genini PZR ile
saptamaktir. Metisilin direncini oksasilin ve safoksitin
disk difliizyon yontemleri ile arastinp mecA geni
icin PCR uygulamasi yapilan bir calismada, 105 KNS
izolatindan 83’U oksasilin, 80’i sefoksitin direncli
bulunurken 83 susta mecA geni bulunmustur (23).
Ciftci ve arkadaslarimin 193 stafilokok susu tzerinde
yaptigi calismada, oksasilin disk difiizyon yontemi ile
141 izolat metisilin direncli bulunurken 144 izolatta
mecA geni varligi gozlemlenmistir (34). Duran ve
arkadaslarinin 159 KNS susu uzerindeki disk diflizyon
calismasinda 30 metisilin direncli sus saptanmis
ancak 47 izolatta (%29,6) mecA geninin varlig1 tespit
edilmistir (31).
tayin etme amacli yapilan sefoksitin disk diifizyon

Calismamizda metisilin  direncini

calismasinda, direncli bulunan 29 susun tumunde PZR
calismasi sonucu mecA geni varligi da belirlenmistir.

AacA-aphD geninin kodladigi bifonksiyonel enzim
AACA(6’)/APH(2’), disindaki
diger aminoglikozidlere dirence yol acmaktadir. Bu

olan streptomisin
enzimin Avrupa’nin pek cok ulkesinde stafilokoklarda
gentamisin direncinden sorumlu oldugu saptanmistir
(20). Calismarmmizda 28 KNS susu fenotipik olarak
gentamisin direncli bulunmus, bunlarin 27 tanesinde
AacA-aphD geni, 2 tanesinde de aph(3’)-3a geni
saptanmistir.

Turk Hij Den Biyol Derg

Makrolid  linkoazmid (MLS)

direncinden sorumlu olan genlerden en sik goriilenler,

streptogramin

erm ve msr genleridir. ErmC’nin koagiilaz negatif
stafilokoklarda en fazla bulunan eritromisin direnc
geni oldugu bilinmektedir. Duran ve arkadaslari, 159
KNS izolatinda fenotipik olarak 61’inde eritromisin,
87’sinde klindamisin direnci saptarken yapilan
PZR sonucu 18 adet ermA, 5 adet ermB, 37 adet
ermC ve 8 adet msrA gen bdlgelerinin varligim
gozlemlemislerdir (31). Bizim calismamizda ise ermA
genine hic rastlanmazken, ermB geni 30 susta, ermC
geni 32 susta ve msrA geni ise 17 susta saptanmistir.
Tetrasiklin  direncine, tet genleri neden
olmaktadir. Calismamizda arastirnilmak uzere tetK ve
tetM genleri secilmis olup, KNS izolatlarimizda bu
genler bulunamamistir. Bu sonug, MIK ¢alismamizda
tetrasiklin direncli bulunan on adet susta farkl
tet genlerinin bulundugunu veya diger direnc
mekanizmalarinin kullanmldigini distindiirmektedir.
stafilokoklarda

biyofilm ile ilgili genler olup bakterinin viriilansi

icaA, 15256 ve sasX genleri

acisindan onemlidirler. Bu genleri bulunduran
suslarda antibiyotiklere kars1 daha fazla direnc
olmasi1 beklenmektedir (25). Calismamizda 2 susta
icaA, 13 susta 1S256, 9 susta sasX genlerinin varligi
gozlemlenmistir. Bir S. epidermidis susunun bu Uc
gene birden sahip olup, test edilen bircok antibiyotige
direncli bulundugu ve mecA, aacA-aphD, ermB, ermC
ve msrA genlerine de sahip oldugu belirlenmistir.
Bu susta oldugu gibi, bircok antibiyotik direng ve
viriilans genine sahip KNS suslarinin varligi, tedavisi
glic enfeksiyonlara yol acabilmektedir.

Antibiyotik direnci gibi bir problem ile basa
¢ikabilmek ancak akilcr antibiyotik kullamimi ve
enfeksiyon kontrol

onlemleri ile mumkindir.

Calismamizin onemli  bir hastane
enfeksiyonu etkeni olan KNS’lerin antibiyotik direnci

ve patogenezi hakkinda onemli veriler icermektedir.

sonuglarn

incelenen KNS suslarimin yaygin olarak kullanilan
antibiyotiklere karsi direnc kazanms olduklan
ve cesitli virllans genlerini barindiran bu suslarin

dikkatle izlenmesi gerektigi sonucuna varilmistir.
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Karbapenem direncli Pseudomonas aeruginosa suslarina karsi

sefiderokol, imipenem/relebaktam ve diger antibiyotiklerin
in vitro etkinliklerinin karsilastirilmasi

Hasan Cenk MIRZA'

, Gizem iNCE CEVizZ'

OZET

Amag: Karbapenemler ciddi Pseudomonas aeruginosa
enfeksiyonlarinin tedavisinde siklikla kullanilmaktadir.
Bununla birlikte, karbapenemlere direncli P aeruginosa
izolatlar1 son yillarda artis gostermis ve bir halk
sagligi tehdidi haline gelmistir. Bu calismanmin amaci
cesitli klinik orneklerden izole edilen karbapenem
direncli P aeruginosa suslarina karsi sefiderokol,
imipenem/relebaktam ve diger antibiyotiklerin in vitro

etkinliklerinin karsilastinlmasidir.

Yontem: Calismaya 92 adet karbapenem direncli
P aeruginosa izolati (CLSI ve EUCAST kriterlerine
gore tamami imipenem direncli; CLSI kriterlerine gore
tamami meropenem direncli; EUCAST kriterlerine gore
84’U meropenem direncli, 8’i ‘I-duyarli, yiiksek dozda’)
dahil

relebaktam,

edilmistir. izolatlarin sefiderokol, imipenem/

imipenem, aztreonam, siprofloksasin,

levofloksasin ve gentamisine karsi duyarliliklarimin

saptanmas1 amaciyla disk difiizyon testi kullamlmistir.

ABSTRACT

Objective: Carbapenems are commonly used in
treatment of severe infections caused by Pseudomonas
aeruginosa. However, carbapenem-resistant P,
aeruginosa isolates have increased in recent years and
have become a public health threat. The objective of this
study was to compare in vitro activities of cefiderocol,
imipenem/relebactam and other antibiotics against

clinical isolates of carbapenem-resistant P. aeruginosa.
Methods: A total

P aeruginosa isolates (all isolates were resistant to
imipenem according to both CLSI and EUCAST; all

of 92 carbapenem-resistant

isolates were resistant to meropenem according to
CLSI; 84 isolates were resistant and 8 isolates were
‘I-Susceptible, increased exposure’ to meropenem
according to EUCAST) were included in the study.
Susceptibility of isolates to cefiderocol, imipenem/
relebactam, imipenem,

aztreonam, ciprofloxacin,

levofloxacin and gentamicin were determined by

izolatlanin meropenem, piperasilin/tazobaktam ve  disk diffusion method. Susceptibility of isolates to
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seftazidime kars1 duyarliliklarinin saptanmasi amaciyla
gradiyent diflizyon testi kullamilmis, CLSI ve EUCAST

kriterlerine gore degerlendirilmistir.

Bulgular: Test edilen antibiyotikler arasinda,

izolatlara karsi in vitro etkinligi en yiiksek antibiyotik
CLSI

gore izolatlanin tamami sefiderokole duyarli olarak

sefiderokol olarak bulunmustur. kriterlerine
saptanirken; EUCAST kriterlerine gore izolatlarin %97,8’i
sefiderokole duyarli olarak saptanmistir. Sefiderokolden
sonra etkinligi en yiksek antibiyotik gentamisin olup
izolatlarin %87,0’si duyarlidir. CLSI kriterlerine gore
izolatlarin %66,3’l, EUCAST kriterlerine gore ise %73,9’u
imipenem/relebaktama duyarli bulunmustur. izolatlara
karstin vitro etkinligi en distik antibiyotik levofloksasindir.
CLSI ve EUCAST kriterlerine gore izolatlarin sirasiyla

%70,7’si ve %82,6’s1 levofloksasine direnclidir.

Sonug: Sefiderokol karbapenem direncli P

aeruginosa enfeksiyonlarinin tedavisi icin bir secenek

olabilir.

Anahtar Kelimeler: Sefiderokol,

aeruginosa, karbapenem

imipenem/
relebaktam, Pseudomonas

direnci, antibiyotik duyarlilik testi

meropenem, piperacillin/tazobactam and ceftazidime
were determined by gradient diffusion method. Results

were interpreted according to CLSI and EUCAST criteria.

Results: The most active antibiotic tested against
isolates were cefiderocol. All isolates were susceptible
to cefiderocol using CLSI criteria, whereas 97.8% of
isolates were susceptible to cefiderocol using EUCAST
criteria. Gentamicin was the most active antibiotic
after cefiderocol. Eighty-seven percent of isolates were
susceptible to gentamicin. The imipenem/relebactam
susceptibility rate among isolates were 66.3% and 73.9%
according to CLSI and EUCAST criteria, respectively.
Levofloxacin showed the lowest in vitro activity against
isolates. The levofloxacin resistance rate among isolates
were 70.7% and 82.6% according to CLSI and EUCAST

criteria, respectively.

Conclusion: Cefiderocol may be an option for
treatment of infections caused by carbapenem-resistant

P. aeruginosa.

Key Words: Cefiderocol, imipenem/relebactam,

Pseudomonas  aeruginosa, carbapenem resistance,

antibiotic susceptibility testing

GIRIS

Pseudomonas aeruginosa deri ve vyara
enfeksiyonlar, bakteriyemi, nozokomiyal Uriner
sistem enfeksiyonlar, ozellikle kistik fibrozis

hastalarinda pulmoner hastaliklar, endokardit ve
menenjit gibi ciddi enfeksiyonlarin en iyi bilinen
etkenlerindendir (1). Yogun bakim Unitesinde gelisen
pnomonilerin en sik nedeni olup, saglik hizmeti iliskili
enfeksiyon etkeni gram-negatif bakteriler arasinda
ikinci sirada yer almaktadir (2). Bakterinin bircok
antibiyotige karsi yilksek oranda direng gelistirme
ozelligi, P aeruginosa enfeksiyonlarinin mortalite ve

morbiditesini artirmaktadir (3).
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Karbapenemler ciddi P aeruginosa enfeksiyonlarinin
tedavisinde genellikle ilk secenek olarak dusunulen
antibiyotiklerdir. Bununla birlikte karbapenemlere
direncli P
gostermis ve bir halk sagligi tehdidi haline gelmistir (4).

Relebaktam; TEM, SHV, CTX-M tipi genislemis
spektrumlu beta-laktamaz (GSBL) enzimleri ve KPC

aeruginosa izolatlan son yillarda artis

enzimlerinin icinde bulundugu Ambler simf A beta-
laktamazlar ile sinif C beta-laktamazlari inhibe eden,
beta-laktam yapisinda olmayan yeni bir beta-laktamaz
inhibitorudur (5). Relebaktamin, bir karbapenem olan
imipenem ve renal dehidropeptidaz-| inhibitori olan
silastatin ile kombinasyonu (imipenem/silastatin/
relebaktam); Amerika Birlesik Devletleri (ABD) ve



Avrupa Birligi’nde (AB) gram-negatif bakteriler
tarafindan olusturulan hastane kokenli bakteriyel
pnomoni, ventilator iliskili bakteriyel pnomoni,

komplike intra-abdominal enfeksiyonlar ve komplike
uriner sistem enfeksiyonlarinin tedavisi icin kullanim
onay1 almistir (6). Kullanim endikasyonlarina P.
aeruginosa tarafindan olusturulan enfeksiyonlar da
dahildir.
Sefiderokol

sefalosporindir (7).

yeni gelistirilen bir siderofor
Sefiderokol, dogal

molekullerinin calisma bicimini taklit etmekte, ferrik

siderofor

demir ile selat kompleksi olusturmakta ve bakteriyel

demir transport sistemlerini kullanarak gram-
negatif bakterilerin dis membranin1 gecmektedir
(8,9).

dahil olmak Uzere karbapenemaz enzimlerine ve

Sefiderokoliin metallo-beta-laktamazlar da

diger bircok beta-laktamaz enzimine kars1 yiiksek

dayanmikliiga sahip oldugu bilinmektedir (8,9).
Sefiderokolin gram-negatif bakteriler tarafindan
olusturulan hastane kokenli bakteriyel pnomoni,

ventilator iliskili bakteriyel pnomoni ve komplike
uriner sistem enfeksiyonlarinin tedavisi icin kullanimi
Food and Drug Administration (FDA) tarafindan
onaylanmistir (10).

Bu calismada cesitli klinik orneklerden izole
edilen karbapenem direncli P aeruginosa izolatlarina
kars1 sefiderokol ile imipenem/relebaktamin in vitro
etkinliklerinin arastirilmasi ve diger antibiyotiklerle

karsilastirnilmas1 amaclanmistir.
GEREC ve YONTEM

Calismaya, Baskent Universitesi Ankara Hastanesi
ile Baskent Universitesi Adana Dr. Turgut Noyan
Uygulama ve Arastirma Merkezi’nde Mayis-2014 ile
Aralik-2018 tarihleri arasinda cesitli klinik orneklerden
izole edilen toplam 92 adet karbapenem direncli P.
aeruginosa izolat1 (CLSI ve EUCAST kriterlerine gore
tamam imipenem direncli; CLSI kriterlerine gore
tamam1 meropenem direncli; EUCAST kriterlerine
gore 84’U meropenem direncli, 8’i ‘I-duyarli, yiiksek
dozda’) dahil

edilmistir. izolatlanin hastane ve

kliniklere gore dagiimi Tablo 1’de gosterilmistir.
izolatlar derin trakeal aspirat (n=40), kan (n=19),
yara (n=10), bronkoalveolar lavaj (n=7), idrar (n=6),
(n=5), doku biyopsisi (n=2),
(n=2), kateter (n=1) orneklerinden izole edilmistir.

balgam dren sivisi
Her hastadan tek izolat calismaya dahil edilmistir.
izolatlarin tanimlanmasi icin Gram boyama, koloni
rengi, kokusu, oksidaz testi, uc sekerli demirli (TSI)
besiyerindeki biyokimyasal 6zellikleri ve gerektiginde
otomatize sistemler [Ankara Hastanesi icin BD Phoenix
(Becton Dickinson, ABD), Adana Dr. Turgut Noyan
Uygulama ve Arastirma Merkezi icin VITEK 2 Compact
(bioMérieux, Fransa) kullanilmistir.

izolatlarin sefiderokol, imipenem/relebaktam,
imipenem, aztreonam, siprofloksasin, levofloksasin
ve gentamisine kars1 duyarliiklarimin saptanmasi
amaciyla disk difuzyon testi [MASTDISCS (Mast
Group Ltd. Bootle, Birlesik Krallik)] kullamlmistir.
izolatlarin meropenem, piperasilin/tazobaktam ve
seftazidime kars1 duyarlibklari daha once yapilan
bir calisma sirasinda gradiyent difiizyon testi [MiK
Test Strip (Liofilchem, Roseto degli Abruzzi, italya)]
ile belirlenmistir (11). Antibiyotik duyarlilik testleri
icin, 0,5 McFarland bulamkliginda hazirlanan bakteri
suspansiyonu steril bir eklivyon ile Mueller Hinton
Agar (Condalab, Madrid, ispanya) yiizeyine yayilmistir.
Yizeyin kurumasi beklendikten sonra antibiyotik
iceren diskler veya gradiyent difiizyon seritleri
besiyeri lizerine yerlestirilmistir. On sekizsaat 35°C’de
inklibasyonun ardindan sonuclar degerlendirilmistir.
Duyarlilk kategorilerinin  belirlenmesi amaciyla
CLSI ve EUCAST rehberleri kullamlmistir (12,13). P.
aeruginosa icin sefiderokol zon cap1 simir degerleri
CLSI rehberinde “>18mm duyarli,
duyarli, <12mm direncli”’; EUCAST rehberinde ise

13-17mm orta

“>22mm duyarli,<22mm direncli” olarak belirtilmistir.
imipenem/relebaktam zon capi1 sinir degerleri CLSI
rehberinde “:23mm duyarli, 20-22mm orta duyarli,
<19mm direncli”; EUCAST rehberinde ise “>22mm
duyarl;,<22mm  direncli” olarak belirtilmistir.
Calismamizda kalite kontrol susu olarak P. aeruginosa

ATCC 27853 kullanilmistir.
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Bu calisma icin Bagkent Universitesi Tip ve
Saglik Bilimleri Arastirma Kurulu’ndan onay alinmis
(Tarih:25.08.2021 ve Karar No: 56210) ve Baskent
Universitesi Arastirma Fonunca desteklenmistir (Proje
no: DA21/12).

Calismanin verileri SPSS 25.0 programi ile analiz
edilmis, orneklem hacmi belirlenmesinde G-Power
programi kullamlmistir. P aeruginosa izolatlarinin
sefiderokol ile

imipenem/relebaktama  karsi

duyarliik oranlarinin karsilastinilmas1 amaci ile “iki

Oran Arasindaki Farkin Anlamlilik Testi” kullanmlmistir.
Calisma icin gerekli minimum ornek genisligi %80 test
gliclinii %95 giiven diizeyinde saglayacak sekilde;
“iki Oran Arasindaki Farkin Anlamllik Testi” icin etki
genisligi p1=0,9 ve p2=0,6 olmak lizere minimum 72
izolat olarak hesaplanmistir. Calismamiza 92 izolat
dahil edilmistir. P-degerinin 0,05’in altinda oldugu
durumlar istatistiksel olarak anlamli sonuclar seklinde
degerlendirilmistir.

Tablo 1. P aeruginosa izolatlarinin hastane ve kliniklere gore dagilim

Baskent Universitesi Ankara
Hastanesi (n=73)

Adana Dr. Turgut Noyan Uygulama ve
Arastirma Merkezi (n=19)

Anestezi Yogun Bakim 31
Beyin Cerrahisi 2
Cerrahi Yogun Bakim 1 1

Dahiliye Yogun Bakim

Cocuk Cerrahisi

Enfeksiyon Hastaliklar 2 1
Gastroenteroloji 1 1
Genel Cerrahi 4 4
Genel Dahiliye 1
Gogis Hastaliklan 4
Hematoloji 2 1
Kadin Hastaliklari ve Dogum 4
Kalp ve Damar Cerrahisi 6 1
Kardiyoloji 2 1
Nefroloji 4
Noroloji 1 2
Onkoloji 1
Pediatri 4 3
Plastik Cerrahi 1 2
Yanik Unitesi 2
Turk Hij Den Biyol Derg



BULGULAR

Test edilen antibiyotikler arasinda, karbapenem
direncli P aeruginosa izolatlarina karsi in vitro
etkinligi en yiiksek antibiyotik sefiderokoldur. CLSI
kriterlerine gore izolatlarin tamami sefiderokole
duyarli saptanmis; EUCAST kriterlerine gore ise 92
izolatin 901 (%97,8) sefiderokole duyarli saptanmistir.
izolatlarin antibiyotiklere kars1 duyarliliklari Tablo
2’de gosterilmistir. Doksan iki izolattan dordu
(%4,3) test edilen antibiyotikler icerisinde sadece
EUCAST

kriterlerine gore sefiderokole direncli bulunan iki

sefiderokole kars1 duyarli saptanmistir.

izolatin diger antibiyotiklere duyarliliklar Tablo 3’de
gosterilmistir. P aeruginosa icin EUCAST rehberinde
gentamisin sinir degerleri bulunmadigi icin sadece CLSI

kriterleri kullanilmis; P aeruginosa izolatlarina kars
sefiderokolden sonra etkinligi en yiiksek antibiyotik
gentamisin bulunmustur. Doksan iki izolatin 80
(%87,0)’i gentamisine duyarli olarak saptanmistir.
CLSI kriterleri kullanildiginda izolatlarin %66,3 (61)’(,
EUCAST kriterleri kullanildiginda ise izolatlarin %73,9
(68)’u imipenem/relebaktama duyarli bulunmustur.
CLSI kriterleri kullanildiginda izolatlarin sefiderokole
(%100),
duyarlilik oranina (%66,3) kiyasla istatistiksel olarak

duyarlilk  oram imipenem/relebaktama
anlamli sekilde yuksek bulunmustur [p<0,001, x2=37,1
(%95 Cl; 24,0 - 43,8)]. EUCAST kriterleri kulamldiginda
da sefiderokole duyarliik oram (%97,8), imipenem/
relebaktama duyarlilik oranindan (%73,9) istatistiksel
olarak anlamli sekilde yiiksek bulunmustur [p<0,001,
x2=21,5 (%95 Cl; 14,3 - 33,8)].

Tablo 2. Karbapenem direncli 92 adet P aeruginosa izolatinin antibiyotik duyarliliklari

cLsl EUCAST

Antibiyotik

n(%) s n(%) I n(%) R n%) s n(%) I° n(%) R
imipenem 0 (0) 0 (0) 100 (100) 0(0) 0(0) 100 (100)
Meropenem 0 (0) 0 (0) 100 (100) 0 (0) 8 (8,7) 84 (91,3)
Sefiderokol® 92 (100) 0 (0) 0 (0) 90 (97,8) 2(2,2)
L@&eb”aekgmb 61 (66,3) 11 (12,0) 20 (21,7) 68 (73,9) 24 (26,1)
Gentamisin® 80 (87,0) 4(4,3) 8 (8,7)
Aztreonam 47 (51,1) 14 (15,2) 31(33,7) 0(0) 56 (60,9) 36 (39,1)
Siprofloksasin 27 (29,3) 4(4,3) 61 (66,3) 0(0) 27 (29,3) 65 (70,7)
Levofloksasin 16 (17,4) 11 (12,0) 65 (70,7) 0(0) 16 (17,4) 76 (82,6)
Seftazidim 66 (71,7) 2(2,2) 24 (26,1) 0(0) 66 (71,7) 26 (28,3)
?;gf,ﬁllt]:é 52 (56,5) 14 (15,2) 26 (28,3) 0 (0) 52 (56,5) 40 (43,5)

S: Duyarli, R: Direncli

2 ‘|’ kategorisi CLSI rehberinde ‘orta duyarli’ seklinde tanimlanirken, EUCAST rehberinde ‘duyarli, yiiksek dozda’ seklinde

tanimlanmaktadir.

> EUCAST rehberinde sefiderokol ve imipenem/relebaktam icin ‘I’ kategorisi bulunmamaktadir.
¢ P. aeruginosa icin EUCAST rehberinde gentamisin sinir degerleri bulunmamaktadir.
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Tablo 3. EUCAST kriterlerine gore sefiderokole direncli bulunan iki izolatin diger antibiyotiklere duyarliliklari

izolat 1 izolat 2
Antibiyotik
CLSI EUCAST CLSI EUCAST

imipenem R R R R
Meropenem R R R R
imipenem/Relebaktam S S R R
Gentamisin® S S

Aztreonam R R R R
Siprofloksasin S |b R R
Levofloksasin b R R R
Seftazidim R R R R
Piperasilin/Tazobaktam R R R R

2 P aeruginosa icin EUCAST rehberinde gentamisin sinir degerleri bulunmamaktadir.
> ‘|’ kategorisi CLSI rehberinde ‘orta duyarli’ olarak tanimlanirken, EUCAST rehberinde ‘duyarli, yiiksek dozda’ seklinde
tammlanmaktadir.

Test edilen antibiyotikler arasinda sadece gdsterilmistir. izolatlara karsi in vitro etkinligi en

sefiderokole duyarli bulunan bir izolata ait fotograflar
Sekil 1’de gosterilmistir. Sefiderokol ve imipenem/

relebaktama  duyarli;  imipenem, aztreonam,

siprofloksasin, levofloksasin ve gentamisine direncli

dusiik antibiyotik levofloksasin olarak bulunmustur.
CLSI kriterlerine gore izolatlarin %70,7 (65)’si, EUCAST
kriterlerine gore ise %82,6 (76)’s1 levofloksasine

direncli bulunmustur.

bulunan bir izolata ait fotograflar ise Sekil 2’de

P \‘& 3

Sekil 1. Test edilen antibiyptikler arasinda sadece seﬁgjerokole duyarli bulunan, idrardan izole edilen bir P aeruginosa
susu. FDC: Sefiderokol, IMR: Imipenem/relebaktam, IMI: Imipenem, ATM: Aztreonam, LEV: Levofloksasin, CIP: Siprofloksasin,
GM: Gentamisin
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Sekil 2. Sefiderokol ve imipenem/relebaktama duyarli; imipenem, aztreonam, levofloksasin, siprofloksasin ve gentamisine

direncli bulunan; kandan izole edilen bir P aeruginosa susu

TARTISMA

Calismamizda karbapenem direncli P aeruginosa
izolatlarinin duyarlilk oranmimin en vyiiksek oldugu
antibiyotik, hem CLSI hem de EUCAST kriterlerine
gore sefiderokole
duyarlilik orani, imipenem/relebaktama duyarliik
oranindan istatistiksel olarak anlamli sekilde yuksek

sefiderokolddir. izolatlarin

bulunmustur. Yapilan literatur taramasi sonucunda,
ulkemizdeki P karsi
sefiderokol veya imipenem/relebaktamin in vitro

aeruginosa izolatlarina
etkinliginin arastinldig bir calismaya rastlanmamistir.
Calismamiz, sefiderokol ve imipenem/relebaktamin P,
aeruginosa izolatlarina karsi etkinliginin arastinldigi,
ulkemizde yapilan ilk calismadir.

Diinya Saglik Orgiitii (DSO) 2017 yilinda; acil
olarak yeni antibiyotik gelistirilmesi gereken on iki
patojenden olusan bir liste yayinlamistir. Bu liste;
yeni antibiyotik ihtiyacinin aciliyetine gore kritik,
yiksek ve orta oncelikli olmak uzere lic kategoriye
ayrilmistir.  Karbapenem direncli P aeruginosa,
listedeki ‘kritik’ kategoride yer almaktadir (14).

Karbapenem direncinin, P aeruginosa kan dolasimi
enfeksiyonuna bagli mortalite riskini artiran bir
faktor oldugu bilinmektedir (4).

Calismamizda karbapeneme direncli P aeruginosa
izolatlarina kars1 sefiderokol yuksek in vitro etkinlik
gostermistir.  Sefiderokole duyarliik oranm1 CLSI
kriterlerine gore %100; EUCAST kriterlerine %97,8
bulunmustur. Amerika Birlesik Devletleri’nde yapilan
bir calismada Enterobacterales, P
klinik
kars1 sefiderokoliin etkinligi arastinlmis, 130 adet
karbapenem direncli P
tamami CLSI kriterlerine gore sefiderokole duyarli

aeruginosa

ve Acinetobacter  baumannii izolatlarina

aeruginosa izolatinin
bulunmustur (7). Hackel ve ark. tarafindan yiirttilen
calismada 262 adet cok ilaca direncli P aeruginosa
izolatimin %99,2’sinin sefiderokol MIK degeri <4 ug/
ml (CLSI kriterlerine gore duyarli) bulunmustur (15).
Diger bir calismaya karbapenem direncli 14 adet
P aeruginosa izolati dahil edilmis, sefiderokole
duyarlibk oranmi sivi mikrodilisyon yontemiyle CLSI
kriterlerine gore %93; EUCAST kriterlerine gore %71
bulunmustur (16).
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imipeneme relebaktamin eklenmesi;
calismamizdaki imipenem direncli 92 izolatin CLSI
kriterlerine gore %66,3’lnin, EUCAST kriterlerine
%73,9’unun

saglamistir. Karlowsky ve ark. tarafindan yiriitiilen

gore ise duyarli hale gelmesini
calismada dinyanin yedi farkli bolgesinden (Afrika,
Asya, Avrupa, Latin Amerika, Orta Dogu, Amerika
Birlesik Devletleri/Kanada, Guney Pasifik) toplanan P.
aeruginosa izolatlarina karsi imipenem/relebaktamin
etkinligi arastinlmistir. imipeneme relebaktamin
eklenmesi; imipeneme duyarli olmayan izolatlarin
Latin Amerika’da %57’sinin, Orta Dogu’da %80,1’inin
duyarli hale gelmesini saglamistir. Toplamda 3.776
izolatin 2.656’s1 (%70,3), relebaktamin eklenmesiyle
imipeneme duyarli hale gelmistir (17). Calismamizin
sonuglarinin; Karlowsky ve ark. tarafindan yurutulen
calisma ile uyumlu oldugu goriilmektedir.

Hem sefiderokol hem de imipenem/relebaktam
CLSI

degerlerin birbirinden farkl

icin; ve EUCAST tarafindan onerilen sinmr

olmasi, antibiyotik
duyarlilik testleri sonuclarinin yorumlanmasinda
CLSI

bulunan iki

farkliiklara neden olmaktadir. kriterlerine

gore sefiderokole duyarl izolat,

Turk Hij Den Biyol Derg

EUCAST kriterlerine gore direncli bulunmustur. CLSI
kriterlerine gore imipenem/relebaktama orta duyarli
bulunan on bir izolatin yedisi EUCAST kriterlerine
gore duyarli; dordu ise EUCAST kriterlerine gore
direncli bulunmustur. Calismamiza dahil edilen diger
antibiyotikler icin de rehberler arasindaki sinir deger
farklibklanindan kaynaklanan yorum farklibiklan
dikkati cekmektedir.

Calismamiza dahil edilen karbapenem direncli
P aeruginosa izolatlarina kars1 in vitro etkinligi en
diisiik antibiyotiklerin kinolonlar oldugu anlasilmistir.
Bununla birlikte siprofloksasinin in vitro etkinligi
Daha
once yapilan calismalarda da, calismamizla uyumlu

levofloksasinden daha yiiksek bulunmustur.

olarak, P. aeruginosaizolatlarina karsi siprofloksasinin
etkinligi levofloksasinden yiiksek bulunmustur (17-
19).
Sonuc  olarak, calismamizin
sefiderokolin

P aeruginosa enfeksiyonlarinin tedavisi icin goz

bulgularina
dayanarak, karbapenem direncli
oninde bulundurulabilecek antibiyotikler arasinda
yer alabilecegi dustinilmektedir.
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Hemodiyaliz hastalarinda kan Kkiiltiirii sonug¢larinin
degerlendirilmesi

Selim GORGUN!

, Mustafa USANMAZ?

OzET
Amac: Hemodiyaliz kronik bobrek yetmezligi (KBY)

gelisen hastalarda hayat kurtarici invaziv bir islemdir.
Ancak, bu islemde kateter uygulamasina baghi olarak
siklikla hasta oliimlerine neden olan enfeksiyonlar
gelisebilmektedir. Bu enfeksiyonlar hastalarin kan ve/
veya kateter kilturlerinin izlenmesi ile tespit edilir.
Bu calismada, epidemiyolojik verilere katki sunmak
amaciyla hemodiyaliz uygulanan KBY hastalarinin kan

kulturd sonuclarimin bir analizi yapilmistir.

Yontem: Bu calismada 2017-2020 yillar1 arasinda
SBU Samsun Egitim ve Arastirma Hastanesi Hemodiyaliz
Unitesi’nde kateter enfeksiyonu oldugu disiiniilen
hastalarin ~ kiltir  sonuclart  retrospektif olarak
degerlendirildi. Laboratuvara gonderilen kan kltiirleri
bir hafta siire boyunca hemokiiltiir cihazinda (Render,
China) inkiibe edildi ve iUreme varligi takip edildi.
Cihazda lreme gorilen orneklere otomatik bakteri
identifikasyon cihazi VITEK® 2 (BioMérieux, France) ile

tanmimlama ve antibiyogram islemi yapildi.

Bulgular: Kateter iliskili bakteriyemi ve kateter
enfeksiyonu diistintilerek kan kiiltiirti istenen 56 hastanin
34 (%60,7)’u erkek ve 22 (%39,3)’si kadindir. Hastalarin

ABSTRACT

Objective: Hemodialysis is a life-saving invasive
procedure in patients with chronic renal failure (CRF).
However, in this procedure, infections, which often cause
patient deaths, may develop due to catheter application.
These infections are detected by monitoring the blood
and/or catheter cultures of the patients. In the study,
an analysis of the blood culture results of patients with
CRF undergoing hemodialysis was performed in order to

contribute to the epidemiological data.

Methods:

patients who were thought to have catheter infection

In this study, the culture results of

in the Hemodialysis Unit of SBU Samsun Training
and Research Hospital between 2017 and 2020 were
evaluated retrospectively. Blood cultures sent to the
laboratory were incubated in the hemoculture device
(Render, China) for one week and the presence of
growth was monitored. Identification and antibiogram
procedures were performed with the automatic bacteria

identification device VITEK® 2 (BioMérieux, France).

Results: Of the 56 patients whose blood culture
was requested considering catheter-related bacteremia

and catheter infection, 34 (60.7%) were male and 22
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yas ortalamas1 62,38+14,8 idi. Hastalarin 35(%62,5)’inden
cesitli patojenler izole edilmistir. Olgularin 5 (%8,9)’inde
iki farkli bakteri birlikte Uremistir. Koagiilaz negatif
stafilokoklar tek basina ve baska bir organizmayla
birlikte toplamda 24 susla (%42,9) en sik Ureyen
organizmalar olmus, bunu toplamda 6 susla (%10,7)
S. aureus izlemistir. Pseudomonas aeruginosa (%5,4),
Enterococcus faecalis (%3,6), E. coli, Enterobacter
cloacae complex (%3,6) ve Klebsiella pneumoniae
(%1,8) kan kiiltiirlerinden izole edilen diger organizmalar
olmustur. Koagulaz negatif stafilokoklarin 17 (%70,8)’si
penisiline ve 18 (75,0)’i metisiline direncli bulunmustur.
S. aureus suslarimin ise 3 (%50,0)’u penisiline 3 (%50,0)’u
de metisiline direncli bulunmustur. Kan kultirlerinde
KNS ve S. aureus lremesi arasinda istatistiksel olarak

anlamli fark oldugu saptanmistir (p<0,05).

Sonu¢: Hastanemizde hemodiyaliz hastalarinin
kan kiltirlerinden vyiiksek oranlarda bakteri izole
edilmistir. Bu sonu¢ hemodiyaliz isleminde aseptik
dikkat kilmaktadir.

Hemodiyaliz hastalarinda enfeksiyonlarin onlenmesi

kosullara edilmesini  gerekli
ve gerekli tedbirlerin alinmasinda kan ve kateter
kulturlerinin takibi, etkenlerin tespit edilmesi ve
antibiyogram sonuglarinin degerlendirilmesi anahtar

rol oynayacaktir.

Anahtar Kelimeler: Hemodiyaliz, kan kulturd,

kateter iliskili enfeksiyon

(39.3%) were female. The mean age of the patients
was 62.38+14.8. Various pathogens were isolated from
35 (62.5%) of the patients. Two different bacteria grew
together in 5 (8.9%) of the cases. Coagulase negative
staphylococci alone or together with another organism
were the most frequently reproduced organisms with a
total of 24 strains (42.9%), followed by S. aureus with a
total of 6 strains (10.7%). Other organisms isolated from
blood cultures were Pseudomonas aeruginosa (5.4%),
faecalis (3.6%), E.

cloacae complex (3.6%), and Klebsiella pneumoniae

Enterococcus coli, Enterobacter
(1.8%). Of the coagulase-negative staphylococci, 17
(70.8%) were resistant to penicillin and 18 (75.0) to
methicillin. Of the S. aureus strains, 3 (50.0%) were found
to be resistant to penicillin and 3 (50.0%) to methicillin. A
statistically significant difference was found between CNS

and S. aureus growth in blood cultures (p<0.05).

Conclusion: High rates of bacteria were isolated
from blood cultures of hemodialysis patients in our
hospital. This result makes it necessary to draw attention
to aseptic conditions in the hemodialysis process.
Monitoring of blood and catheter cultures, detection of
causative agents and evaluation of antibiogram results
will play a key role in preventing infections and taking

necessary precautions in hemodialysis patients.

Key Words: Hemodialysis, blood culture, catheter-

related infection

GIRIS

Diinya genelinde hemodiyaliz tedavisini gerektiren
olgu sayis1 milyonlarla ifade edilmektedir. Hemodializ
uygulamas1 gunimize kadar pek cok kritik hastanin
hayatin1 kurtarmasina ragmen zaman zaman farkl
tehdit
(1). Bu komplikasyonlardan en sik olan1 hastalara

komplikasyonlarla hayati edebilmektedir

takilan kateterlere bagli gelisen enfeksiyonlardir. Bu
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enfeksiyonlar sepsise ve olumle sonuclanabilen ciddi
tablolara neden olur (2). Hemodializ hastalarinda
gorilen kateter iliskili enfeksiyonlar, hastanede kalis
suresini ve mortaliteyi yakindan etkilemektedir (3).
Kateter kaynakli bakteriyemiler ozellikle yogun
bakim Unitelerinde siklikla santral venoz kateter
kullanim1 sonrasinda veya farkli servislerde artan
periferik kateter kullanimina bagli nozokomiyal

enfeksiyon nedeni olarak karsimiza c¢ikmaktadir



(4). Bu enfeksiyonlarin teshisi kateter cevresinde
siklikla hicbir iltihabi reaksiyon olmamasi nedeniyle
zorlasmaktadir. Teshis, kan dolasimindan alinan
kan kultur orneklerinde etken mikroorganizmanin
uretilmesi ile koyulmaktadir. Ancak kateterle iliskili
sepsislerde kan kiiltiir sonuclarinin bir hafta icerisinde
alinmasindan dolay1 enfekte kateterin ¢ikarilmasi bu
surede tedaviye yardimci olmaktadir (5,6). Diyalize
baslayan hastalarda siklikla gecici veya tinelli
hemodiyaliz kateteri kullanmilmaktadir (7). Kateterli
hemodiyaliz hastalarinin, arteriyovenoz fistlili veya
grefti olan hastalarla kiyaslandiginda hastanede yatis
siirelerinin daha uzun oldugu bildirilmektedir. Ayrica
bu hastalarda santral venoz kateter kullanimina
bagli olarak goriilen kan dolasimi enfeksiyonlarinin
tek basina 1000 kateter gunu basina ortalama 1,1 ila
5,5 epizod vakasi oldugu gosterilmistir (8). Diyaliz
hastalarinda katetere bagli enfeksiyonlarda Gram
pozitif bakteriler en sik karsimiza cikan etkenlerdir.
Gram negatif bakteriler daha az siklikla karsilasilmakla
birlikte tedavileri Gram pozitif bakterilere gore daha
zordur. Bakteriyel etkenlere bagli olarak ayni klinikte
farkli hastalarda, belli zaman dilimde, ayn1 etkenin
saptanmasi ise salgin olarak karsimiza cikmaktadir.
Bu durumda ayni bakterinin diger hastalara bulasmasi
soz konusudur. Boylece herhangi bir enfeksiyonu
olmayan hastalar bulasan etkenden etkilenecek ve
genel durumu daha hizli bozulacaktir (8,9).
Hemodiyaliz hastalarinda katetere bagli gelisen
enfeksiyonlarin tedavisi zor olup bu enfeksiyonlar
hastanede yatis suresini uzatmakta ve hasta yasam
iliskili

erken ve dogru tedavi tercihi ile yapilmazsa yiiksek

kalitesini azaltmaktadir. Kateter sepsis,
mortalite ve morbiditeye neden olmaktadir. Ancak
klinisyenin uygun antimikrobiyal tedaviye zamaninda
baslayabilmesihayatkurtariciolabilmektedir(1,2,7,8).
Bunun icin oncelikle kan dolasimi enfeksiyonuna
neden olan mikroorganizmanin tanimlanmasinin
zaman kaybetmeden, dogru sekilde yapilmasi ve kisa
surede klinisyene bildirilmesi gerekmektedir. Ayrica
beklenen siire zarfinda hastalarin dogru ampirik

tedaviyi almalan icin her merkez kendi bolgesindeki

hastalarda iireyen etkenlerin varligi hakkinda bilgi
sahibi olmalidir. Bu nedenle her merkez hemodiyaliz
hastalarinda lreyen etkenleri
belli
15181nda,

ve duyarliliklarin
surelerle takip etmelidir. Bu dustinceler
hastanemizde kronik bdbrek yetmezligi
(KBY) nedeniyle hemodiyaliz uygulanan hastalarin
kan kulturd sonuclarimin mikrobiyolojik analizinin

yapilmasina gerek duyulmustur.

GEREC ve YONTEM

Hastalar
ile S.B.U.
Egitim ve Arastirma Hastanesi’nde takip edilen ve

Bu calismada KBY tanisi Samsun
mikrobiyoloji laboratuvarina gonderilen hemodiyaliz
unitesi kan ve kateter kultur sonuclar retrospektif
olarak degerlendirildi. Calismaya 2017-2020 yillan
arasindaki Uc yillik siirecte hastanemiz Hemodiyaliz
Unitesine basvuran ve Enfeksiyon Kontrol Komitesi
tarafindan kateter kaynakli enfeksiyonu olduguna
karar verilen hastalar dahil edildi.

Orneklerin islenmesi ve mikrobiyolojik tan

KBY tanisi
Unitesi’nde alinan kan ornekleri

konulan hastalardan Hemodiyaliz
tam otomatize
kan kilturu (Render, China) siselerine aktarilarak
mikrobiyoloji laboratuvarina gonderildi. Kan kilturu
siseleri en fazla 7 gun sireye kadar hemokultur
cihazinda (Render, China) lireme kontrolii amaciyla
birakildi.
kiiltirde treme oldugunu belirten sinyalin alinmasi

inkiibasyona Hemokiiltur  cihazindan
halinde ilgili siselerden preparatlar hazirlandi ve Gram
boyama yontemiyle incelendi. Mikroorganizma varligi
tespit edilenlerden %5 koyun kanli agar, cikolatamsi
agar ve eosin metilen blue (EMB) agara (GBL, Tirkiye)
pasaj yapilarak 37°C’de 18-24 saat inkube edildi.
inkiibasyon sonunda iireme goriilen besiyerlerindeki
(VITEK® 2,

tir seviyesinde tanimlandi.

koloniler tam otomatik sistemle

bioMerieux, France)
Sonucta aym hastadan alinan birden fazla kan
orneginin herhangi birinde Greme olmasi durumunda

o hasta kiiltiir pozitif olarak degerlendirildi.
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istatistiksel analiz

Calismada toplanan verilerin analizi, istatistiksel
yazilim paketi SPSS 24 (Statistical Package for
the Social Sciences - IBM®) programi kullanilarak
yapildi. Calismada bagimsiz degiskenlere verilen
yanitlarin dagilimina iliskin tammlayici istatistikler,
kategorik degiskenler icin say1 ve yiizdeler, sayisal
degiskenler icin ortalama, standart sapma ve ortanca
olarak sunuldu. Surekli degiskenlerin normal dagilim
varsayimina uygunlugu Kolmogorov-Smirnow testi
ve siirekli degiskenlerin normal dagilima uygunlugu
Shapiro-Wilk
arast numerik degiskenlerin karsilastinlmalarinda,

testi ile degerlendirildi. Gruplar
bagimsiz iki grup icin Mann-Whitney U testi, ikiden
cok gruplar icin Kruskal- Wallis Yontemi kullanildi.
Kategorik degiskenler arasindaki dagilim iliskisi
Chi-Square test ile incelenirken, numerik verilerin
karsilastirnlmasinda Bagimsiz ki Grup icin t-Testi
kullanildi. Sonuclar %95’lik giiven araliginda, p<0.05
degeri anlamli kabul edilerek degerlendirildi.

Bu calisma Samsun Egitim ve Arastirma Hastanesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
izni ile yapilmistir (Tarih: 09.09.2020 ve Karar No:

2020/13/14).

BULGULAR

Hemodiyaliz Unitesi’nde 34 (%60,7)’ii erkek ve
22 (%39,3)’si kadin olmak uzere toplam 56 kateter
enfeksiyonu olan olgunun kan kilturleri incelendi.
Hastalarin yas ortalamasi 62,38+14,8 yil idi. Kadinlarin
yas ortalamasi erkeklerin yas ortalamasindan daha
yuksekti ancak bu fark istatistiksel olarak anlamli
degildi (p>0.05). (%62,5)’inin  kan
kiltirinden pozitif sonuc alindi.

Hastalarin 35

Hemodiyaliz hastalarinin kan kultirlerinden izole
edilen bakterilerin dagiim Tablo 1’de verilmistir.
Tablodan da anlasilacag1 gibi, kiiltiir pozitif olan
hastalarin 5 (%8,9)’inde iki farkli bakteri birlikte
uremistir. Bu hastalarin ucunde iki farkli Gram-pozitif
bakteri urerken, ikisinde Gram-pozitif ve Gram-
negatif bakteri birlikte Uremistir. Kan kulturlerinden
en sik izole edilen bakterilerin 30 (%53,5) susla
stafilokoklar; en baskin Ureyenlerin ise koagilaz
negatif stafilokoklar (KNS) oldugu goriilmiistiir. Tek
basina ve baska bir organizmayla birlikte toplamda 24
susla (%42,9) en sik ireyen KNS suslarini ikinci siklikta
toplamda alt1 susla (%10,7) S. aureus izlemistir. Kan

kulturlerinde KNS ve S. aureus Uremesi arasinda

Tablo 1. Hemodiyaliz hastalarinin kan kdltiirlerinden izole edilen bakterilerin dagilimi (n=56)

Ureyen Organizmalar Say1 %

KNS 19 33,9
S. aureus 5 8,9
Pseudomonas aeruginosa 2 3,6
E. coli 2 3,6
Enterobacter cloacae complex 2 3,6
KNS (S. epidermidis) + KNS (S. haemolyticus) 1 1,8
S. aureus + KNS (S. sciuri) 1 1,8
KNS (S. epidermidis) + Enterococcus faecalis 1 1,8
KNS (S. haemolyticus) + P. aeruginosa 1 1,8
E. faecalis + Klebsiella pneumoniae 1 1,8
Kiiltiir pozitif 35 62,5
Kiiltiir negatif 21 37,5
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istatistiksel olarak anlamli fark oldugu saptanmistir
(p<0,05). Bu bakterilerin disinda diger Gram-pozitif
koklardan Enterococcus faecalis (%3,6; ikili Uremeler
dahil edildiginde) ve Enterobacteriaceae lyesi Gram-
negatif bakterilerden Pseudomonas  aeruginosa
(%5,4; ikili iremeler dahil edildiginde), E. coli (%3,6),
Enterobacter cloacae complex (%3,6) ve Klebsiella
pneumoniae (%1,8) suslari izole edilmistir.

Tablo 2’de kan kilturlerinden izole edilen KNS
ve S. aureus suslarinda penisilin ve metisilin direnc
Goriildugu gibi 24 koagiilaz
negatif stafilokok susunun 17 (%70,8)’si penisiline,

oranlan verilmistir.
18 (75,0)’i metisiline; Toplam 6 adet izole edilen S.
aureus susunun ise 3 (%50,0)’u penisiline 3 (%50,0)’u
de metisiline direncli bulunmustur.

Tablo 2. KNS ve S. aureus suslarinda penisilin ve metisilin direnci

Penisilin Metisilin
Stafilokoklar
Sus sayisi % Sus sayisi %
KNS (n=24) 17 70,8 18 75,0
S. aureus (n=6) 3 50,0 3 50,0
Toplam (n=30) 20 67,0 21 70,0

TARTISMA

KBY nedeniyle diizenli olarak hemodiyaliz
uygulanmasi gereken hastalarda katetere baghi kan
dolasim enfeksiyonu gelismesi siklikla gorilen bir
durum olarak bilinmektedir. Katetere bagli bakteriyemi
tanisinin erken ve dogru olarak konulmasi hayati 6nem
tasimaktadir. Gelisen enfeksiyonun hizli ve dogru
tedavisi mortalite ve morbiditeyi azaltacaktir. Bunun
icin hemodiyaliz altindaki hastalarin kan kulturlerinin
ve etken mikroorganizmalarin her merkez tarafindan
takip edilmesi gerekmektedir. Bilindigi gibi hemodiyaliz
hastalarinda kateter kolonizasyonuna bagli bakteriyemi
olgularinin kan kultiirlerinde yiiksek siklikla cilt flora
elemant mikroorganizmalar uremektedir. Ancak risk
faktorleri hastaya, hastaneye ve arastirmanin yapildigi
bolgeye gore degisebilmektedir. Bu nedenle farkl
bolgelerde bu tiur olgularin kan kiltur sonuclarinin
bilinmesi onem arz etmektedir (10-12). Hemodiyaliz
hastalarinda vaskiiler kateter kullamimina bagli gelisen
enfeksiyonlar, hastanede yatis1 gerektirebilen, coklu
antibiyotik direnci gosteren ve tedavisi zor olabilen
enfeksiyonlardir. Hasta mortalite ve morbiditesini
artiran bu olumsuzluklar tedavide etkili cozumleri
zorunlu kilmaktadir (13).

Hemodiyaliz kateterlerinin alt1 aylik kullaniminin
kan dolasimi enfeksiyonlarimi %50’ye varan oranda
arttirdigi bilinmektedir (3,14). Hemodiyaliz
hastalarinda kateter iliskili kan dolasimi enfeksiyonu
gelistiginde, enfeksiyonun kaynagin1 tespit etmek
tedavinin yonetimi acisindan oOnemlidir. Kateter
yerlestirilirken mikroorganizmalar daha cok kateterin
yerlestirildigi bolgeden veya kateterin liimeninden
kana kansir. Ancak bakteriyel etkenlerin sikligi
risk faktorleri hastaya, hastaneye ve arastirmanin
yapildig1 bolgeye gore degisebilmektedir. Hemodiyaliz
kulturlerinde en cok tespit edilen etken KNS’lerdir ve
kateterle iliskili kan dolasimi enfeksiyonlarinin yaklasik
ucte birini olusturur. KNS’lere gore S. aureus, genellikle
daha etkili ve komplikasyonlarla daha fazla iliskili olan
bakterilerdir (5). Tunelli santral venoz kateterleri olan
hemodiyaliz hastalarinda S. aureus’un etken oldugu
kateter iliskili kan dolasimi enfeksiyonlar en ciddi
enfeksiyonlar olarak gorulmektedir (7,8). Saeed ve
ark. (15), Sanavi ve ark. (16), Tanriover ve ark. (17) ve
Suzuki ve ark. (18) yaptiklan calismalarda hemodiyaliz
hastalarinda en sk kateter kaynakli bakteriyemi
etkeninin  stafilokoklar oldugunu bildirmislerdir.
Calismamizda en sk ureyen organizmalar toplamda
%53,5 oramyla Staphylococcus cinsi Uyeleri olmustur.
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Kulturlerin %42,9’unda KNS, %10,7’sinde S.
Uredi. Bu suslardan %75’i metisilin direncli koagiilaz
negatif, %50’si metisilin direncli S. aureus idi.
Mandolfo ve ark. 113 kateter iliskili kan dolasimi
enfeksiyonunda yaklasik Ucte birinde S. aureus’u
etken olarak tespit etmisler yaklasik olarak suslarin
yarisinda metisilin direnci (19/40) bildirmislerdir. S.
aureus izole edilen hastalarda iyi prognostik gosterge
olarak; kan kiiltiirii pozitifligine kadar 12 saatten fazla
bir siire basanli tedavi yapilmasina ve tunelli santral
venoz kateter kullanimina vurgu yapmislardir (6).
Farrington ve Allon (3) hemodiyaliz kateteri iliskili
kan dolasim enfeksiyonu siiphesi olan 339 hastanin
40’inda coklu mikroorganizma Uredigini bildirmistir.
Bizim calismarmzda ise farkli bakteri Uremesi olan
hasta orani benzer sekilde %8,9 idi.

Hemodiyaliz  uygulanan hastalarda kateter
nedenli kan dolasim enfeksiyonu olgularinda etken
mikroorganizmanin Gram-negatif bir bakteri olmasi
olasiik dahilindedir. Calismamizda kiiltiirde (reyen
Gram-negatif bakteri enfeksiyonlan irdelendiginde;
aeruginosa, E. coli, Enterobacter
cloacae complex ve Klebsiella pneumoniae %5,4-
1,8 arasinda dusiik oranlarda Uremislerdir. Quittnat
Pelletier ve ark. (19) yaptiklarn calismada hemodiyaliz
kulturlerin %17.2’sinde Serratia marsescens; Sahli ve
ark. (20) hemodiyaliz hastalarinin %9.6’sinda Klebsiella
pneumoniae Uredigini bildirmislerdir. Alexandraki
ve ark. (21) ise hemodiyaliz hastalarinda en sk
Ureyen Gram-negatif bakterinin Enterobacter tirleri
oldugunu (%18.7) rapor etmislerdir. Calismamizda ise
Ureme pozitif olgularin %20’sinde Gram-negatif tirler
izole edilmistir. Hemodiyaliz hastalarinda Gram-
negatif kaynakli bir bakteriyemi, hastadan hastaya
saglik calisanlar ya da cevresel ortamlar araciligi ile
olan eksojen bulas ve bagirsak florasinin gecisiyle olan
endojen bulas sonucu ortaya ¢cikmaktadir (10,22). Bu
nedenle Gram-negatif bir bakteriyle kolonize olan
hastada gelisen bakteriyeminin yiksek riskli oldugu
vurgulanmaktadir (23).

Pop-Vicas ve ark. (23) bakteriyemi gelisen
hemodiyaliz hastalarinda izole ettikleri Gram-
negatif bakterilerin coklu ila¢ direncli olduklarim

aureus

Pseudomonas
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belirtmislerdir. Sahli ve ark. (20) da calismalarinda
saptanan Gram-negatif bakterilerin ylksek direnc
oranlarina sahip oldugunu vurgulamslardir. Bu
bulgular hemodiyaliz hastalarinda kateter iliskili
kan dolasimi enfeksiyonlarinda Gram-negatif bakteri
etkenlerinin daha az siklikla gorilse de ilac direncleri
diistinlildiigiinde erken tani ve tedavilerinin mortalite
acisindan onemini gostermektedir.

Quittnat Pelletier ve ark (19) ve Alexandraki
ve ark (21) yaptiklarn calismalarda hemodiyaliz
hastalarinda mantar lremesi saptamamislardir. Sahli
ve ark. (20); 94 hastadan sadece ikisinde mantar
tremesi gozlemlemislerdir. Bu hastalarin uzun sure
antibiyotik baskis1 altinda oldugunu belirtmislerdir.
Calismamizda da mantar lremesi gorilmemistir. Bu
veriler hemodiyaliz kateteri kaynakli bakteriyemilerde
mantar Uremesi beklenen bir durum olmadigim
desteklemektedir.

Calismamizda kisitlayici
bulunmaktadir. Hastalarin hemodiyaliz kateterlerinin
gecici/kalic1 ozellikte olmasi, takilma tarihi, yeri
ve kateter enfeksiyonu sonrasinda hemodiyaliz
kateterinin cekilip cekilmedigi ve cekildi ise
cekilme tarihi bilgilerine ulasilamamistir.  Ayrica
calismanin yapildigi doneme ait saglik calisanlan
icin bakteri kolonizasyon ya da tasiyiciik durumu
test edilememistir. Bunun disinda hastalardan izole
edilen bakterilerin klonal iliskisi belirlenememistir.
Calismamizda bir hastanin farkli tarihlerdeki tek bir
tireme sonucu degerlendirilmis ve kateter takilmasinda
hemodiyaliz Unitesinde egitimli kisilerin kullanilmasi
ve antisepsi kurallarina dikkat edilmesi tireme sayisini
azaltmistir. Ek olarak secilen vakalar acil sartlarda
takilan kateterler olmayip, elektif sartlarda takip
edilmis hastalardan olusturulmustur.

Hemodiyaliz hastalarim ozellikle kateter kaynakli
enfeksiyonlar gibi komplikasyonlara karsi korumak
kritik oneme sahiptir. Kateter iliskili enfeksiyonlarda
kolonizasyon, lireme ve kontaminasyon durumlari ayirt
edilebilmeli; enfeksiyonlarin kontroliinde klinisyenler
ile laboratuvar hekimleri ortak calismalidir.
Kultur sonuclarinda saptanan enfeksiyon etkenleri
ve antimikrobiyal diren¢ durumlan izlenmeli,

bazi durumlar



gerektiginde ek onlemler alinmalidir (22,24). Kateter
iliskili kan dolasimi enfeksiyonu distiniildiigiinde
kateterin cikarilmasi, kateterin degisimi veya sistemik
antibiyotik verilmesi secenekleri uygulanabilir (25).
Kateter enfeksiyonlarinin onlenmesinde klasik olarak
kateter takilirken egitimli personel kullanmak (her
pansumanda povidine iyod uygulamasi), asepsi
kurallarina dikkat edilmesi (steril eldiven giyilmesi, el
dezenfeksiyonu ve maske kullanilmasi), kateterlerin
miimkiinse doppler ultrasonografi esliginde takilmasi
gibi onlemler sayilabilir. Ayrica ekonomik kaygilarla
kateterler steril edilip tekrar kullanilmamali, kateter
kullandiktan sonra kateter ucu acik birakilmamali ve
kateterler baska amaclarla kullanilmamalidir. Kateter
enfeksiyonlarinda gecen siire riski arttirdigi icin 4
haftadan uzun siire kalacag disiiniilen kateterlerde
tunelli kateter kullamlmalidir (3,13,26). Ek olarak
bu enfeksiyonlarin artan mortalite etkisi yeni cozim
arayislarin1 da giindemde tutmaktadir. Bunlar sirasiyla

ETIK KURUL ONAYI

topikal antibiyotiklerin kullanilmasi, limenici kilitleme
teknigi, antimikrobiyal kapli kateterlerin kullanilmasi,
kateter icinde olusan biyofilmi uzaklastirmak icin
fibrinolitik ajan kullamlmasi ve kateter degisiminin
guide-wire Uzerinden yapilmasi gibi yontemler yer
almaktadir (26,27).

Hemodiyaliz hastalarinda mortalite ve morbiditeyi
etkileyen, hastanelere ek mali yik getiren ve
modern teknolojiye ragmen sikca karsilasmaya
devam ettigimiz kateterle iliskili enfeksiyonlarda
personel egitimi ve asepsi kurallarina uymak halen
en degerli silammiz olarak goriilmektedir. Calismamiz
verilerinin bolgemizdeki epidemiyolojik calismalara
katki sunarak, hem hemodiyaliz kateteri kaynakli
bakteriyemilerde etken mikroorganizmalar hakkinda
klinisyenlere ve arastirmacilara bilgi verici olacagi,
hem de hemodiyaliz hastalarinin olasi salginlara kars
korunmas1 amacli onlemlerin alinmas1 adina dikkat
cekici olacag diisiincesindeyiz.

* Bu calisma, Samsun Egitim ve Arastirma Hastanesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun onayi ile

gergeklegtirildi (Tarih: 09.09.2020 ve Karar No: 2020/13/14).
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Kan kiiltiiriinden izole edilen gram negatif bakterilerin dagilim

ve antibiyotik direnc¢ oranlan

Nihan CEKEN'

, Hiilya DURAN?

, Tugba KULA ATiK?

OZET

Amag: Bakteriyemi, hastaneye yatisanedenolabilen
ve mortaliteyi arttiran ciddi bir durumdur. Etken olarak
gram negatif bakteriler sik izole edilmektedir. Bu
calismanmin amaci, hastanemizde kan kultirlerinden
izole edilen gram negatif bakterilerin dagilimim ve

antibiyotik direnc¢ oranlarin1 degerlendirmektir.

Yontem: 2016-2019 yillar1 arasinda mikrobiyoloji
laboratuvarina gonderilen kan kiltird orneklerinden
izole edilen gram negatif bakteriler retrospektif
olarak incelenmistir. Kan kultirleri BacT/ALERT
3D (bioMérieux, Fransa) ve Render-BC128 (Cin)
otomatize kan kiltir sisteminde takip edilmistir.
Bakteri tanimlanmasi ve antibiyotik duyarlilik testleri
konvansiyonel yontemler ve BD Phoenix 100 (BD Phoenix
System, Beckton Dickinson, ABD) otomatize sistemiyle

yapilmistir.

Bulgular: 2016-2019 yillan arasinda
yatan hastalardan alinan 10.315 kan kiltira
degerlendirilmistir. Kan kiiltiirlerinin 3.177 (%30.8)’sinde
ureme saptanmistir.  873(%27.5) kan kulturinde

gram negatif bakteri izole edilmis ve calismaya

ABSTRACT

Objective: Bacteremia is a serious condition that
causes hospitalization and increases mortality. Gram
negative bacteria are frequently isolated as causative
agents. The aim of this study was to evaluate the
distribution and antimicrobial resistance of the gram
negative bacteria isolated from blood cultures in our

hospital.

Methods: Gram negative bacteria isolated from
blood culture samples sent to the microbiology laboratory
between 2016-2019 were retrospectively analyzed.
The blood cultures were performed by BacT/ALERT
3D (bioMérieux, France) and Render-BC128 (China).
Bacterial identification and antibiotic susceptibility
tests were performed using conventional methods and
BD Phoenix 100 (BD Phoenix System, Beckton Dickinson,

ABD) automated systems.

Results: A total of 10,315 blood cultures obtained
from hospitalized patients between 2016 and 2019
were evaluated. Microbial growth was detected in
3,177 (30.8%) of the blood cultures. Gram negative

bacteria were isolated in 873 (27.5%) blood cultures
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dahil edilmistir. Gram negatif bakteriler arasinda
Escherichia coli (%38.7) ve Klebsiella pneumoniae
(%12.3)

E. coli izolatlarinda en vyiksek direnc ampisiline

turleri en sik izole edilen patojenlerdir.
(%76.6), K. pneumoniae ve diger Enterobacterales
tirlerinde amoksisilin-klavulanata (%65.9 ve %43.9),
Acinetobacter baumannii’de karbapenemlere (%95.4),
Pseudomonas aeruginosa’da siprofloksasine (%26.1)

kars1 saptanmistir. Enterobacterales tirlerinin en

duyarli oldugu antibiyotikler karbapenemler ve
amikasin, P. aeruginosa’nin amikasin ve gentamisin, A.
baumannii’nin amikasin ve trimetoprim-siilfametoksazol

olarak bulunmustur.

Sonug¢: Calismamizda kan kilturinde gram negatif
bakteri Gireme siklig1 literatiir verilerine benzer sekilde
%27.5 olarak saptanmistir. Belirlenen bakteri dagiliminin
farkli calismalar ile uyumlu oldugu goriilmistir. Kan
kulturt, bakteriyemi tamisinda ve dogru tedavinin
yonlendirilmesinde en oOnemli testtir. Bakteriyemide
izole edilen mikroorganizmalarin dagiimi ve antibiyotik
direnc oranlart calisma vyapilan merkezlere gore
degisiklik gosterir. Bu nedenle, her hastanenin kendi

verilerini belirli araliklarla belirlemesi ve bu sonuclar

and were included in the study. Among gram negative
bacteria, Escherichia coli (38.7%) and Klebsiella
pneumoniae (12.3%) species are the most common

pathogens. In our study, E. coli strains showed

the highest resistance to ampicillin (76.6%), K.
pneumoniae and other Enterobacterales species
to amoxicillin-clavulonate (65.9% and 43.9%),

Acinetobacter baumannii to carbapenems (95.4%),
Pseudomonas aeruginosa to ciprofloxacin (26.1%).
The most susceptible antibiotics were carbapenems
Enterobacterales, amikasin

and amikasin for

and gentamycin for P. aeruginosa, amikasin and

trimethoprim-sulfamethaxazole for A.baumannii.

Conclusion: In our study, the frequency of gram-
negative bacteria growth in blood culture was found
to be 27.5%, similar to literature data. It was observed
that

compatible with different studies. Blood culture is the

the determined bacterial distribution was
most important test in the diagnosis of bacteremia
and in directing the right treatment. The distribution
of microorganisms isolated in bacteremia and their
antibiotic resistance rates changes by center. For this

reason, it was think that each hospital should determine

dogrultusunda tedavi seceneklerini  diizenlemesi its own data at regular intervals and guide antibiotic
gerektigi dustinilmektedir. selection according to these results.

Anahtar Kelimeler: Kan kilturu, bakteriyemi, Key Words: Blood culture, bacteremia, antibiotic
antibiyotik direnci resistance
GiRi$ azaltmada, sagkalim ise arttirmada kritik role

Bakteriyemi, hastaneye yatisa neden olabilen
ve mortaliteyi arttiran ciddi bir saglik sorunudur.
Bu nedenle hizli tam ve tedavi hastalarin prognozu
acisindan son derece onemlidir (1,2). Kan kulturd
ile etken mikroorganizmalarin tanimlanmasi ve
antibiyotik duyarliiklarinin saptanarak tedavinin
diizenlenmesi, hastanede kalis siiresi ve morbiditeyi
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sahiptir (2-4).

Gram negatif bakteriler, bakteriyemi varliginda
sik izole edilen etkenler arasinda yer almaktadir
(5). Gelistirdikleri direnc mekanizmalan ile gram
negatif bakteri enfeksiyonlan ile micadele giderek
zorlasmaktadir (6). Tedavi genellikle ampirik olarak
baslandig1 icin bakterilerin direng profilinin bilinmesi
onemlidir. Antibiyotik direnc oranlarinin bolgesel



olarak degistigi gibi, hastaneden hastaneye, hatta ayn
hastanenin farkli birimleri arasinda da degisebilecegi
unutulmamalidir (6,7). Buamacla calismamizda, yogun
bakim iinitesi (YBU) ve diger servislerden génderilen
kan kiiltiirlerindeki gram negatif bakteri dagiliminm
ve antibiyotik direnc oranlarini tespit ederek ampirik
tedaviye yol gosterilmesi hedeflenmistir.

GEREC ve YONTEM

2016-2019 wyillan arasinda Balikesir Devlet

Hastanesi  mikrobiyoloji ~ laboratuvarina  cesitli
kliniklerden gonderilen, eriskin hastalara ait kan
kiilturi orneklerinden izole edilen gram negatif
bakteriler calismamiza dahil edilmistir. Antibiyotik
direnc durumlan retrospektif olarak incelenmistir.

Hastanemiz 400 yatakli olup bunun 51’i eriskin
YBU, 349’u yatakli servis olarak hizmet vermekte,
yenidogan YBU bulunmamaktadir.

Kan kiiltiirii 6rnekleri BacT/ALERT 3D (bioMérieux,
Fransa) (Ocak 2016-Agustos 2018) ve Render-BC128
(Cin) (Eylul 2018-Aralik 2019) otomatize kan kultur
sisteminde takip edilmistir. Pozitif ireme sinyali alinan
tum ornekler Gram boyama yontemi ile incelenmis ve
es zamanli olarak kanli agar, Eosine Methylene Blue
(EMB) agar ve cikolatamsi agar besiyerlerine ekimleri
yapilmistir. Tum plaklar 37°C’de 24-48 saat inkube
edilmistir. izolatlar, konvansiyonel yontemler (koloni
morfolojisi, Gram boyama, oksidaz testi, karbonhidrat
ve sitrat kullanimi, Ureaz Uretimi) ve BD Phoenix 100
otomatize identifikasyon sistemi (BD Phoenix System,
BecktonDickinson, ABD) ile tanimlanmistir.

izolatlarin  in-vitro  antibiyotik  duyarliliklar
European Committee on Antimicrobial Susceptibility
Testing (EUCAST) kriterleri temel alinarak Phoenix
TM 100 otomatize identifikasyon sistemi (BD Phoenix
System, Beckton Dickinson, ABD) kullanilarak tespit
edilmistir. Otomatize sistemle genislemis spektrumlu
beta-laktamaz (GSBL) pozitifligi saptanan izolatlara
otomatize sistemden

dogrulama  yapilamamis,

alinan olast sonuclar bildirilmistir (8). Kolistin ve

tigesiklin EUCAST kriterlerine gore calisilamadigindan

degerlendirme dis1  birakilmisti.  Hastalarin = kan
klturu orneklerinden izole edilen sadece ilk izolatlar
calismaya dahil edilmistir.

Calismada elde edilen verilerin istatistiksel
analizleri SPSS 22.0 (SPSS INC, Chicago, IL, USA)
programi kullanilarak yapildi. Kategorik degiskenler
yiizde olarak verildi. YBU ve servislerden génderilen
kan kiiltirlerindeki gram negatif bakteri dagilimlarinin
analizleri ve her bir antibiyotik icin antimikrobiyal
diren¢ oranlarinin yillar arasindaki degisimlerinin
karsilastirilmasi ki-kare testi kullamlarak
gerceklestirildi. p degeri <0.05 istatistiksel olarak
anlamli kabul edildi.

Bu calisma icin Balikesir Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulu’ndan onay alinmistir

(Tarih: 22.07.2020 ve Karar No: 2020/113).

BULGULAR

Dort yilda laboratuvarimiza toplam 10.315 kan
kiiltiirli (%52’si YBU, %48’i servislerden) génderilmis,
bunlann 3.177 (%30.8)’sinde (%66.3 YBU, %33.7
servis) Ureme tespit edilmistir. Servislerden gelen
orneklerin %21.6’sinda, YBU’den gelen 6rneklerin
ise %39.3’lnde Ureme goriilmistir. Ureme tespit
edilen kan kiiltiirlerinin %27.5 (873 6rnek: 508’i YBU,
365’1 servis)’inde gram negatif bakteri izole edilmis
ve calismaya dahil edilmistir. izole edilen gram
negatif bakterilerin %38.7’sinin Escherichia coli,
%25’inin Klebsiella pneumoniae, %12.3’linlin diger
Enterobacterales tirleri (Enterobacter aerogenes,
Proteus mirabilis, Serratia marcescens, Citrobacter
freundii), %10.1’inin Pseudomonas  aeruginosa,

%3.9’unun

bakteriler

%10’unun  Acinetobacter
diger
(Stenotrophomonas

baumannii,

nonfermenter gram negatif
maltophilia ve Burkholderia
cepacia) oldugu gorilmiistiir (Sekil 1). Kan kiilturinde
Ureyen gram negatif bakterilerin dagiimi acisindan
servis ve YBU’de izole edilen etkenler arasinda
istatistiksel olarak anlamli fark tespit edilmistir

(p=0.003). Buna gore E. aerogenes, C. freundii ve
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Sekil 1. Kan kiiltlrlinde Ureyen gram negatif bakterilerin dagilimi

*YBU: Yogun Bakim Unitesi

S. maltophilia servis hastalarinda daha sik izole
edilirken K. pneumoniae, P. mirabilis, S. marcescens,
A. baumannii, P. aeruginosa ve B. cepacia YBU
hastalarinda daha sik saptanmistir.

Calismamizda test edilen antibiyotiklere karsi en
yuksek direnc oranlart A. baumannii izolatlarinda
saptanmistir. E. coli izolatlarimin en direncli oldugu
antibiyotik ampisilin (%76.6), K. pneumoniae ve
diger Enterobacterales tirlerinin  amoksisilin-
klavulanat (AMC) (%65.9 ve %43.9), A. baumannii’nin
karbapenemler (%95.4), P
siprofloksasin (%26.1) olarak saptanmistir (Tablo 1).
S. maltophilia izolatlarinda sadece trimethoprim-
(TMP-SXT) antibiyotik
duyarlilk testi calisilmis ve tum izolatlar duyarl

aeruginosa’nin ise

silfametoksazole karsi

bulunmustur.

E. coli'de AMC (p=0.007) ve seftriakson
(p<0.001); K.  pneumoniae’da AMC (p<0.001),
Turk Hij Den Biyol Derg

amikasin (p=0.003), gentamisin (p<0.001), netilmisin
(p<0.001), (p<0.001),
(p=0.001), karbapenemler (p<0.001), piperasilin-
tazobaktam (TZP) (p<0.001) ve TMP-SXT (p<0.001);
diger Enterobacterales tirlerinde gentamisin
(p=0.003), netilmisin (p=0.001), seftriakson (p=0.005),
(p<0.001) ve TMP-SXT (p<0.001);
A.  baumannii’de amikasin (p<0.001), gentamisin
(p<0.001), netilmisin  (p=0.010), siprofloksasin
(p=0.001), karbapenemler (p<0.001) ve TMP-SXT
(p<0.001); P aeruginosa’da seftazidim (p=0.002),
siprofloksasin (p<0.001), karbapenemler (p<0.001) ve
TZP (p<0.001)‘ye karsi saptanan direnc oranlar servis
hastalarina kiyasla YBU hastalarinda istatistiksel

seftriakson siprofloksasin

siprofloksasin

olarak anlamli olciide yuksek bulunmustur. GSBL
oranlar agisindan servis ve YBU arasinda E. coli
izolatlarinda anlamli fark tespit edilirken (p=0.011)

K. pneumoniae’da fark bulunmamistir (Tablo 1).
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E. coliizolatlarindaampisilin (p=0.004), gentamisin
(p<0.001), seftriakson (p<0.001), karbapenemler
(p=0.007) ve TMP-SXT (p=0.012); K. pneumoniae’da
AMC (p=0.001), (p<0.001),
(p<0.001), seftriakson (p<0.001), siprofloksasin
(p<0.001), karbapenemler (p<0.001), TZP (p<0.001) ve
TMP-SXT (p<0.001); diger Enterobacterales tiirlerinde
AMC (p<0.001), (p<0.001),
(p<0.001), (p=0.013),
(p=0.015), siprofloksasin (p<0.001), karbapenemler
(p=0.002) ve TMP-SXT (p=0.009); A. baumannii’de

amikasin netilmisin

amikasin gentamisin

netilmisin seftriakson

amikasin (p<0.001), gentamisin (p=0.038), netilmisin
(p=0.001), siprofloksasin (p<0.001), karbapenemler
(p<0.001) ve TMP-SXT (p<0.001); P. aeruginosa’da
amikasin (p=0.028), gentamisin (p<0.001), netilmisin
(p=0.001), seftazidim (p<0.001), sefepim (p<0.001),
siprofloksasin (p<0.001), karbapenemler (p=0.004) ve
TZP (p<0.001)’ye kars1 saptanan direnc oranlarinda
yillar icinde anlamli artis tespit edilmistir. GSBL
oranlart acisindan K. pneumoniae izolatlarinda yillar
arasinda anlamli fark tespit edilirken (p<0.001) E.
coli’de fark bulunmamistir (Tablo 2).

Tablo 2. Kan klturiinde Ureyen gram negatif bakterilerin yillara gore antibiyotik direng profili (%)

AMP | AmMc | AK | GEN | NET | cro | cAz | cEF | ciP | KAR | Tzp | TMP-sxT | GsBL
2016 | 865 | 54.8 42.9 3 - . 611 | 40 | 230 | s80 | 540
2017 | 67.4 | 589 34.7 57.9 495 | 00 | 158 | 547 | 579
E eoli 2018 | 762 | 63.1 34.5 60.7 524 | 00 | 134 0.7 | 60.7
2019 | 66.7 | 54.5 12.1 39.4 24 | 00 | 121 39.4 | 545
p | 0.004 | 0.525 <0.001 <0.001 0.059 | 0.007 | 0.131 | 0.012 | 0.800
2016 551 | 64 | 286 | 367 | 51 . . 08 | 61 347 | 367 | 449
2017 80.0 | 185 | 462 | 554 | 68 . . 600 | 369 | 646 | 680 | 309
2018 667 | 128 | 385 | 462 | 79.5 744 | 231 | 564 | 436 | 6.4
K. pnet
2019 585 | 292 | 338 | 185 | 63. 554 | 415 | 508 | 538 | 21.5
p - | 0.001 | <0.001 | 0.054 | <0.001 | <0.001 <0.001 | <0.001 | <0.001 | <0.001 | <0.001
2016 106 | 00 | 106 | 128 | 106 106 | 00 6.4 8.5
2017 618 | 29 | 176 | 206 | 59 8.8 0.0 5.9 11.8
e acterales | 2018 706 | 118 | 176 | 59 | 59 235 | 59 5.9 11.8
ey 2019 100 0.0 0.0 11.1 0 0.0 0.0 0.0 0.0
5 - | <0001 | <0.001 | <0.001 | 0.013 | 0.015 <0.001 | 0.002 | 0.158 | 0.009
2016 21 | 895 | 947 895 | 100 47.4
2017 345 | 793 | 862 89.7 | 93.1 65.5
2018 100 | 92.6 | 889 100 100 70.4
aetnanni 2019 750 | 833 | 750 750 | 833 .7
P , - | <0.001 | 0.038 | 0.001 <0.001 | <0.001 <0.001
2016 0.0 53 | 132 263 | 158 | 158 | 79 | 13.2
2017 3.4 69 | 31.0 34 | 34 | 379 | 69 | 172
2018 0.0 | 200 | 200 0.0 | 00 | 200 | 200 | 00
P. aeruginosa 2019 0.0 0.0 36.4 9.1 9.1 36.4 9.1 0.0
P o o 0.028 <0.001 0.001 <0.001 <0.001 <0.001 0.004 <0.001

*AMP: Ampisilin, AMC: Amoksisilin—Klayula;nat, AK:Amikasin, GEN: Gentamisin, NET: Netilmisin, CRO: Seftriakson,
CAZ: Seftazidim, CIP: Siprofloksasin, IM: Imipenem, MEM: Meropenem, TZP: Piperasilin-Tazobaktam,
TMP-SXT: Trimethoprim-Sulfametoksazol, GSBL: Genislemis Spektrumlu Beta Laktamaz
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TARTISMA

Bakteriyemi ve sepsis, yiksek mortalite,
hastanede kalis siiresinde uzama ve maliyet lizerine
olumsuz etkileri nedeniyle 6nemli saglik problemleri
arasinda yer alir (9). Kan dolasimi ornekleri rehberine
gore tanmida altin standart olan kan kultiirinin
(10).

Yaptigimiz calismada tiim yatan hastalarda pozitiflik

pozitiflik oram %6-12 arasinda olmalidir
oran1 %30.8 saptanirken serviste yatan hastalara
ait kiiltiirlerde %21.6, YBU’de yatan hastalara ait
kilturlerde %39.3 olarak tespit edilmis ve belirtilen
orana gore yiiksek saptanmistir. Bu durum bize,
hastanemizde kan dolasimi ornekleri rehberine gore
uygun sayida kan kiltiiri alinmadigim, hastalardan
daha fazla sayida kiltir ornegi alinirsa bu oranin
azalacagim disiindiirmektedir.

Kan kiiltiiriinde gram negatif bakteri tireme sikligi
farkli calismalarda %17-59.3 arasinda bildirilmektedir
(11). Calismamizda bu oran %27.5 olarak saptanmistir
ve bildirilen araliga uygundur. Kan kiiltiiriinden izole
edilen gram negatif bakteriler icinde E. coli genel
olarak ilk sirada izole edilmektedir (12,13). Kan
kiiltirindeki etken dagiliminm degerlendiren farkli
bir calismada da calismamiza benzer sekilde gram
negatif bakterilerin %59.7’sini E. coli, %23.6’si1m K.
pneumoniae, %9.7’sini P aeruginosa ve %7’sini A.
baumannii tiirlerinin olusturdugunu saptamislardir
(14).

AMC, siprofloksasin  ve TMP-SXT
Enterobacterales kaynakli enfeksiyonlarda siklikla

seftiakson,

tedavide ilk tercih olarak kullanilmaktadirlar (15).
Ulusal Antimikrobiyal Direnc Sirveyans
(UAMDSS) 2016 verilerine gore invaziv E.
K. pneumoniae izolatlarinda sirasiyla; AMC direnci
%64.6 ve %76.8, seftriakson direnci %51.1 ve %68.5,
siprofloksasin direnci %54.2 ve %62.7 olarak saptanmis,

Sistemi
coli ve

her iki bakteri icin de aminopenisilinler, tcuncu kusak
sefalosporinler ve florokinolonlara direnc yiizdelerinin
oldukca yiiksek oldugu bildirilmistir (13). Yaptigimiz
calismadadakE. colive K. pneumoniae izolatlarinda en
yiiksek direnc oranlart AMC, seftiakson, siprofloksasin

ve TMP-SXT‘ye kars1 saptanmistir. K. pneumoniae’da
dort antibiyotik grubuna da yillar icinde anlaml
direnc artis1 gorulirken E. coli’de sadece seftriakson
ve TMP-SXT’ye kars1 tespit edilmistir. Bu sonuclar
belirtilen antibiyotiklerin ampirik tedavide daha
dikkatli kullamlmasi gerektigini ortaya koymaktadir.
UAMDSS 2016 yilinda GSBL oranlarnni E. coli’de
%47.8, K. pneumoniae’da %58 olarak raporlamistir
(13).
pozitifligi E. coli izolatlarinda Tirkiye ortalamasinin

Calismamizda 2016 yilinda saptanan GSBL

uzerinde, K. pneumoniae’da ise altinda bulunmustur.
Ek olarak GSBL oranlan E. coli izolatlarinda YBU’den
izole edilen izolatlarda servistekilere gore daha
yuksek saptanmistir. K. pneumoniae’da da GSBL
pozitifligi yillar icinde anlamli artis gdstermistir.
Hastanelerde yaygin enfeksiyonlara neden olabilen
GSBL pozitif izolatlarin yayiluimin onlemek icin etkin
enfeksiyon kontrol onlemleri uygulanmasi gerektigi
kanaatindeyiz.

Yaptigimiz calismada tim Enterobacterales
tirlerinde en disuk direnc oranlar karbapenemlere
ve amikasine karst saptanmistir.  Calismamizin
bir kisithligi olarak kolistin ve tigesiklin EUCAST
kriterleri calisilamadigi

dogrultusunda icin

degerlendirilmeye alinmamistir. Bircok calismada
calismamiza benzer sekilde kolistin ve tigesiklin
disinda en dusuk direnc oranlar karbapenemlere ve
amikasine kars1 bildirilmektedir (2-4,6). GSBL pozitif
izolatlarin tedavisinde ilk tercih olarak kullanilmalar
son yillarda K. pneumoniae basta olmak lzere
Enterobacterales turlerinde de karbapenem grubu
antibiyotiklere direnc oranlarinin artmasina neden
olmustur (16). Ulkemizin de katiimcisi oldugu
Orta Asya ve Dogu Avrupa Antimikrobiyal Direnc
Siirveyans Ag1 (CAESAR) 2016 ve 2017 verilerine gére
karbapenem direncinin E. coli, K. pneumoniae, P.
aeruginosa ve A. baumannii turlerinden sadece K.
pneumoniae izolatlarinda arttig1 bildirilmistir (2016
yil1 %30, 2017 yili %32) (17-18). Yaptigimiz calismada
E. coli ve diger Enterobacterales tiirlerinde sifira
yakin direnc saptanirken bu oran K. pneumoniae
izolatlarinda %30’a yakin bulunmus, yillar icinde
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de anlamli artis gosterdigi tespit edilmistir. Hatta
YBU’de yatan hastalara ait kan kiiltiirlerinde
karbapenem direncinin %40’lara yaklastigi ve servis
hastalarina gore istatistiksel olarak anlamli diizeyde
yliksek oldugu goriilmistiir. Bu oranlar karbapenem
direncli K. pneumoniae enfeksiyonlarinin hastanemiz
icin tehdit olusturabilecegini duslindiirmektedir.
Kontrolsiz ~ antibiyotik  kullanim1  direncli
izolatlarin artmasina neden olmakta ve tedavi
(19). A.
enfeksiyonlarinda ilk tercih olarak sikca kullanilan
direnc  %88.2-100
(11,12,20,21).

izolatlarinda

basarisim  dusurmektedir baumannii

karbapenemlere oraninda
degismektedir Calismamizda A.
%95.4
direnc oraniyla en yiiksek dirence sahip antibiyotik
Amikasin ve TMP-SXT
hari¢ diger tim antibiyotiklere de %85’in lizerinde
ciddi
yillar icindeki seyrine baktigimizda artma-azalma

baumannii karbapenemler

olarak tespit edilmistir.

direnc saptanmisti.  Direnc  oranlarinin
seklinde bir grafik sergiledigi, en yiiksek oranlarin
2016 ve 2018 yilinda tespit edildigi izlenmektedir.
Bu dalgalanmanin direncin yiiksek oldugu yillarda
siklikla

edilmesine bagli olabilecegini diisinmekteyiz. Ayrica

kombine tedavi rejimlerinin tercih
A.  baumannii izolatlarimin biyilk cogunlugunun
YBU’de yatan hastalara ait kan kiiltiirlerinden izole
edildigi gorilmistir. Tum bu sonuglar A. baumannii
enfeksiyonlarinin yatan hastalar, 6zellikle de YBU’de
yatanlar, icin hem goriilme sikligi hem de direng
oranlan acisindan 6nemli bir problem oldugunu
gostermektedir.

Calismamizda aminoglikozit grubunda amikasin,
gentamisin  ve  netilmisin  degerlendirilmistir.
Amikasin, A. baumannii haric diger tiim izolatlarda
en etkili antimikrobiyal ajan olarak saptanirken
A. baumannii’de ikinci etkili antibiyotik olarak
tespit edilmistir. P aeruginosa haric tum izolatlarin
gentamisine ve netilmisine kars1 diren¢ oranlarinin
amikasine gore daha yiiksek oldugu gorilmiis,
netilmisin aminoglikozitler icerisinde en yiiksek direng
saptanan antibiyotik olmustur. Yapilan calismalara

baktigimizda bircogunda calismamiza benzer sekilde

Turk Hij Den Biyol Derg

aminoglikozitler arasinda duyarlilik orani en yiiksek
ajan olarak amikasin bildirilmektedir (1,4,6,7). Bu
durumun hastanemizde amikasinin, gentamisin ve
netilmisine gore daha az recete edilmesi ile iliskili
oldugu kanaatindeyiz.

Piperasilin-tazobaktam (TZP), anti-psodomonal
etkinligi de olan genis spektrumlu bir beta laktam/
beta-laktamaz inhibitorii kombinasyonudur (22,23).
Gunimizde gram negatif bakterilerde karbapenem
direncinin artmasi1 TZP’nin ozellikle Enterobacterales
kaynakli enfeksiyonlarda alternatif tedavi secenekleri
arasinda degerlendirilmesine neden olmustur (24).
Calismamizda K. pneumoniae izolatlarinda TZP’ye
%52.3 oraninda direnc saptanirken E. coli ve P.
aeruginosa’da bu oran sirasiyla %17.5 ve %11.4 olarak
tespit edilmistir. P aeruginosa’da yillar icinde TZP
direnci anlamli olarak azalirken K. pneumoniae’da
tam tersine anlamli artis gostermistir. K. pneumoniae
enfeksiyonlan icin iyi bir secenek olmasa da TZP’nin
diger gram negatif bakteriler icin tercih edilebilir bir
antibiyotik oldugunu diisiinmekteyiz.

YBU’de vyatan hastalarin tedavisinde oldugu
gibi genis spektrumlu antibiyotiklerin uzun sure
kullanilmasi bakterilerde direnc oranlarinin artmasina
(25). calismada
da, YBU’de yatan hastalardan izole edilen gram

neden olmaktadir Yaptigimiz
negatif bakterilerin test edilen tiim antibiyotiklere
diren¢ oranlarinin beklenen sekilde serviste yatan
hastalarinkine gore daha yiiksek oldugu, bircogunda
ise servis ve YBU arasinda anlamli fark oldugu
bulunmustur. Bu da antibiyotik direncine bizlerin de
katki sagladigimiz1 gostermektedir.

Sonu¢ olarak gram  negatif  bakteriler
bakteriyemide sik karsilasilan etkenlerdir. Yaptigimiz
calismada Enterobacterales tirlerinde en yiksek
direnc oranlart AMC, seftiakson, siprofloksasin ve
TMP-SXT’ye kars1 saptanmis ve ampirik tedavide bu
ajanlan secerken daha dikkatli olunmasi gerektigi
TZP, K.

coli ve P. aeruginosa enfeksiyonlarinin

kanaatine vanlmistir. pneumoniae’nin
aksine E.
tedavisi icin dusuk direnc oranlaryla iyi bir secenek

gibi gozikmektedir. A. baumannii’den sonra K.



pneumoniae’da da artis gosteren karbapenem direnci
yatan hastalarda bu ilaclarin zorunlu durumlar disinda
kullanilmamas1 gerektigini, aksi takdirde ilerleyen
surecte hastanemiz icin karbapenem direncli K.
pneumoniae’nin da A. baumannii gibi ciddi problem
olabilecegini dusundirmektedir. Tim bakterilerde
saptanan dusuk aminoglikozit direnc oranlan
kombine tedavi icin iyi birer secenek olabileceklerini
gostermektedir. Ayrica antibiyotik direnc oranlarinin

yillar icinde artma ya da dalgalanma seklinde

ETiK KURUL ONAYI

de belli
kiltlirinde Ureyen mikroorganizma dagilimi ve

degiskenlik goOstermesi araliklarla kan
direnc oranlarinin belirlenmesi, ampirik antibiyotik
seceneklerinin bu veriler 1s18inda giincellenmesi
gerektigini ortaya koymaktadir.

*Bu calisma, Balikesir Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu’nun onay ile gerceklestirildi (Tarih: 22.07.2020

ve Karar No: 2020/113).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Association of KIR2DL4 gene polymorphisms with obesity
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ABSTRACT

Objective: Obesity is seen at many parts of the world
and has become one of the main issues of public health.
Obesity is the consequence of genetic, behavioral,
environmental, physiological, social and cultural
variables resulting in energy imbalance and encouraging
unnecessary accumulation of fat. In our country, as in
other countries, the incidence of obesity is increasing
day by day. It has been shown that obesity contributes
to the development of many risky diseases such as
cancer, cardiovascular diseases, diabetes, hypertension.
Another important disease group accompanying obesity
is immune system diseases. Inflammation changes
and immune cell functions in obese individuals play
an important role in the pathophysiological effects of
obesity. Obesity is a multifactorial and complex disease.
Natural killer (NK) cell is cytotoxic lymphocytes, which is
essential element of innate immune system. The human
killer cell immunoglobulin-like receptors (KIR) which
is a class of transmembrane glycoproteins expressed
on NK cell as well as a subgroup of T cell. KIR2DL4 is
atypical KIR which varies by other family members in
terms of cellular location, signaling, specificity of
ligands, as well as protein function. The aim of the study

was to investigate the relationship between KIR2DL4

OZET

Amag: Obezite dunyanin pek c¢ok vyerinde
goriilmekte olup halk sagliginin temel sorunlarindan
biri haline gelmistir. Obezite, genetik, davranissal,
cevresel, fizyolojik, sosyal ve kiltirel degiskenlerin
sebep oldugu enerji dengesizligi ve gereksiz yag birikimi
sonucu olusur. Ulkemizde de diger iilkelerde oldugu
gibi obezite gorilme siklig1 giin gectikce artmaktadir.
Obezitenin, kanser, kalp-damar hastaliklar, diyabet,
hipertansiyon gibi bircok riskli hastaligin gelismesini
kolaylastirdigi gosterilmistir. Obeziteye eslik eden
bir diger onemli hastalik grubu da immiin sistem
Obez

degisiklikleri ve immiin hiicre fonksiyonlari, obezitenin

hastaliklaridir. bireylerdeki inflamasyon
patofizyolojik etkilerinin olusmasinda onemli bir role

sahiptir. Obezite, multifaktoryel ve kompleks bir
hastaliktir. Dogal olduriicti hiicreler (NK) sitotoksik
lenfositlerdir ve dogal bagisiklik sisteminin onemli bir
parcasidir. Dogal 6ldiiriicii hiicre immunglobulin benzeri
reseptorler (KIR) hem NK hiicrelerinde eksprese olan
transmembran glikoproteinleridir hem de T hiicrelerinin
alt grubudur. KIR2DL4, hiicresel konum, sinyallesme,
ligandlarin 6zgilliigli ve protein islevi agisindan diger
KIR geni aile Uyelerine gore atipiktir. Calismada,

KIR2DL4 polimorfizmleri ile obezite arasindaki iliskiyi
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polymorphisms and obesity.

Methods: 50 obese (BMI>=30) and 50 non-obese
(BMI<30) individuals participated in the study. After
collecting blood samples, DNA isolations and PCR
reaction, the relevant regions of the KIR2DL4 gene were
amplified and digest with the suitable enzyme. Allele
and genotype frequencies were calculated by direct
counting and genotype distributions in the groups were

compared by chi-square analysis.

Results:
was found between obesity and rs649216, rs660773
(p>0.05).
difference was determined as a result of the comparison
of genotype frequencies of KIR2DL4 rs660437- 9769

C>A polymorphism between obese and control group

No statistically significant association

polymorphisms However, a significant

(p=0.004). CC genotype frequency was found to be
higher in obese group (44%) than in control group (24%).

rs660437 C allel

significantly higher in obese group, so it might be a risk

Conclusion: frequency was

factor for the development of the disease (p=0.004).

Key Words: Obesity, KIR2DL4 gene, polymorphism

arastirmak amaclanmistir.

Yontem: Calismaya, 50 obez (BKI>30) ve 50 obez
(BKI<30)

toplanarak, DNA izolasyonlar1 yapilmis PCR reaksiyonu

olmayan birey katilmisti. Kan ornekleri
ile KIR2DL4 geninin ilgili bolgeleri cogaltiip uygun
enzimle kesildikten sonra genotip sayim yapilmistir.
Allel ve genotip frekanslar1 direk sayim yontemi ile
hesaplanmis ve gruplardaki genotip dagilimlan ki-kare

analizi ile karsilastinlmistir.

rs649216 ve rs660773
polimorfizmleri arasinda istatistiksel olarak anlamli bir
iliski bulunmamistir (p>0.05). Fakat, KIR2DL4 rs660437-

9769 C>A polimorfizminin genotip sikliklarinin hasta ve

Bulgular: Obezite ve

kontrol grubunda karsilastirilmasi sonucunda istatistiksel
olarak anlamli bir fark gozlenmistir (p=0.004). CC
genotip siklig1 obez grupta (%44) kontrol grubuna (%24)
gore daha yiiksek bulunmustur.

Sonug: rs660437 C allel frekans1 obez grupta anlamli
olarak daha yiiksek bulunmustur, bu nedenle hastaligin

gelisimi icin bir risk faktoru olabilir (p=0.004).

Anahtar  Kelimeler: Obezite, KIR2DL4 geni,

polimorfizm

INTRODUCTION

Obesity is defined as a situation related with
an abnormal accumulation of fat. Its prevalence
is increasing day by day especially in developed
countries (1). Obesity is a multi-factorial disease such
as affected from genetic, behavioral, environmental,
physiological factors (2). Many diseases accompainied
like
hypertension, dyslipidemia, cardiovascular disease,

with obesity type 2 diabetes mellitus,

non-alcoholic fatty liver disease, reproductive
dysfunction, respiratory abnormalities, psychiatric
conditions, and it even increase the risk for certain

types of cancer. Most of these diseases progressively
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related with body mass index (BMI) (3). Obesity
is detected by kind of ways like BMI, body surface
area (BSA), waist circumference (WC), waist-to-hip
ratio (WHR), and waist to height ratio. BMI is below
18.5 defines the underweight. BMI ranges from 18.5
to<25 means normal weight and from 25.0 to<30 is
accepted as overweight. When BMI is 30.0 or higher,
this indicates presence of obesity. Obesity is often
classified into 3 groups; class 1 (BMI 30 to<35), class
2 (BMI 35- 40) and class 3 (BMI 40 or higher). Obesity
in Class 3 is also called as “extreme” or “severe”
obesity (4).

Obesity is a multifactorial disease which has a
complicated pathogenesis. Researches reported that



there is relationship between obesity and genes.
Genetically there are two kinds of obesity; syndromic
and nonsyndromic. Prader-Willi, Cohen, fragile X
syndrome are forms of syndromic obesity and POMC,
PC1, leptin, leptin gene receptor, NPY gene mutations
are examples of nonsyndromic obesity (1). Energy
imbalance in obesity induces matabolic defects and
finally tissue stress occurs (5). Studies about obesity
involving diabetes or insulin resistance exhibited that
there is a strong correlation between innate immune
system and consumption of too much food. One of
the most characteristics of obesity is inflammation.
Many researches showed that inflammation is the
result of obesity and linked with energy homeostasis,
damaged insulin secretion (6). The human major
histocompatibility complex (MHC), also called human
leukocyte antigen (HLA), distinguish the non-self
molecules of immune system. HLA genes are located
on choromosome 6 in three main groups; HLA class |,
HLA class Il, and HLA class Il (7).

Natural killer (NK) cells are cytotoxic lymphocytes
essential for innate immunity. NK cell activation
is defined by the interplay for both inhibitory and
activating signals transmitted from a range of cell
surface receptors that include the immunoglobulin-
like killer cell family (KIR) in humans (8).
killer
receptors (KIR) belong to immunoglobulin family.

The human cell immunoglobulin-like
KIR genes are located in chromosome 19q13.4 in
human genome, expressed on the surface of Natural
Killer Cells (NK) and some subset of T cells (9). NK
cell activation is adjusted by KIR signals which could
be inhbitory or activating (10). There are 17 genes
described, 6 of them activating, 9 of them inhibitory
and 2 of them are pseudogenes interacting with HLA
(9). KIR genes are polymorphic and researches have
indicated that KIR genes and HLA association may
lead to autoimmune diseases, cancer and infection
(10).

KIR2DL4 is atypical KIR which varies from other
in terms of cellular

family members location,

signaling, specificity of ligands, as well as protein

function. The structure of KIR2DL4 is unique; domain
D1 is unavailable but alternatively it still has a
domain structure DO-D2. KIR2DL4 have inhibitory as
well as signaling domains in a unique way (11). Many
polymorphism studies related to obesity were carried
out before, but there is no report for the study on
the association of KIR2DL4 gene polymorphism with
obesity in the literature. The aim of this study was to
analyze rs660773 G>A (intron 7), rs660437 C>A (intron
7) and rs649216 C>T polymorphisms in KIR2DL4 gene
in obese individuals and normal weight control group
and consequently to search for an association of these
polymorphisms with obesity.

MATERIAL and METHOD

This study was approved by the Gaziantep
University Clinic Research Ethics Committee
(Date:28.09.2020, Number: 176). Informed consent
was obtained from all individual participants included
in the study.

The present study included 50 adult obese
(BMI=30)
Department of General Surgery, Faculty of Medicine,
SANKO University during the period September 2018
to September 2019.

The control

patients who were recruited at the

group consist of sex-matched,
unrelated 50 adult subjects with normal BMI<30 who
came to the clinic for non-obesity reasons and had no
diagnosis related to obesity or associated disorders.
Peripheral blood samples from the obese and
in EDTA tubes.
Specimens were kept at +4°C until DNA isolation.

control groups were collected
Whole genomic DNA was isolated from 200 pl of the
fresh blood samples by Invitrogen by Thermo Fisher
Scientific Pure Link Genomic DNA mini kit. The purity
and concentration of DNA samples were measured by
Nanodrop spectrophotometer. DNA concentrations of
obese group were ranged between 31.6 and 267 ng/
pl, and the average concentration was 77.60 ng/pl.
The DNA concentrations of control group were ranged
between 27.56 and 399.6 ng/pl and the average
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concentration was 71.46 ng/pl.

The polymorphic region of the KIR2DL4 gene were
amplified by PCR using specific primer sequences and
297 bp PCR product was obtained. A total of 50 pl
reaction mixture was prepared and the amplification
was carried out in the following conditions: 94°C
for 5 min, 35 cycles 94°C for 40 seconds, 55°C for
40 seconds, 72°C for 40 seconds and final extension
72°C for 5 min. PCR products were electrophoresed
on a 2% agarose gel containing ethidium bromide for
visualization and then were digested with specific
restriction enzymes (Earl, BspMI, HpyCH4lIl) according
to the manifacturer guidelines. For the analysis of
rs649216-9571
performed at 37°C for 5 hours and the products
were separated by agarose gel (3%) electrophoresis

C>T polymorphism, digestion was

Table 1. Restriction enzymes and digestion products

at 100V for 30 minutes. The PCR samples were
digested at 37°C for 16 hours and restriction products
were separated by agarose gel (4%) electrophoresis
at 80V for 75 minutes for the rs660437-9769 C>A
polymorphism. rs660773-9797 G>A polimorphism was
analysed after digestion of samples at 65°C for 3
hours and separation of fragments by agarose gel (3%)
electrophoresis at 90V for 60 minutes. Restriction
enzymes used in this study and digestion products are
given in Table 1.

Allele and genotype frequencies were calculated
by direct counting. Genotype frequencies of
polymorphisms in obese group and control group were
compared by chi-square (x?) analysis. “SPSS 22.0 for
Windows” program was used for statistical analysis.

Polymorphism Restriction Enzyme Digestion products (bp)

T 297
rs649216-9571 C>T Earl CcT 297/253/44

cc 253/44

cc 297/150/147
rs660437-9769 C>A (intron7) BspMI CA 297/147/103/47

AA 147/103/47

AA 297
rs660773-9797 G>A (intron7) HpyCH4llI GA 297/286/11

GG 286/11

RESULTS

The female/male ratio in both obese group and
control group was 1:1. Twenty-five men and 25 women
were included in each group. The ages of obese group
mean age was 41.64 + 10.62. The age in control group
mean age was 42.14 + 11.27. The demographaic datas
are given at Table 2. The genotype frequencies of
KIR2DL4 gene polymorphisms in obese and control
group are given Table 3.

KIR2DL4 rs649216 - 9571 C>T polymorphism were

Turk Hij Den Biyol Derg

compared between obese group and control group
and no significant difference was found (p>0.05).

KIR2DL4 rs660437- 9769 C>A polymorphism were
compared between obese group and control group, a
significant difference was found (p=0.004). CC genotype
frequency was found to be higher in obese group (44%)
than in control group (24%). AA genotype was seen in
74% of the control group, however the frequency of
this genotype in obese group was 40%. CA genotype
frequency was significantly higher in obese group (16%)
than in control group (2%) (p=0.004) (Table 3).



Table 2. Comparison of demographic factors between obese and control groups

Variables Obese group Control group
Age (years) 41.64 + 10.62 42.14 + 11.27
Weight (kg) 114.3 + 18.68 60.46 + 8.94
Height (m?) 2.86 + 0.25 2.77 £ 0.26
BMI (kg/m?) 40.02 + 6.6 21.7 £2.04
Table 3. Genotypes frequencies of KIR2DL4 gene polymorphisms in obese and control group
Genotypes Obesne (‘(32)=50) Cont:‘ol( %r;:SO) X2 p
rs649216- 9571 C>T
T 14 (28) 17 (34)
CcT 19 (38) 25 (50) 4.35 0.114
cc 17 (34) 8 (16)
rs660437- 9769 C>A
cc 22 (44) 12 (24)
CA 8 (16) 1(2) 10.87 0.004
AA 20 (40) 37 (74)
rs660773 - 9797 G>A
AA 28 (56) 18 (36)
GA 10 (20) 19 (38) 5.01 0.082
GG 12 (24) 13 (26)
DISCUSSION the relationship between obesity and genes. Leptin

Obesity is one of the most important ilness all over
the world. The major reasons of obesity are known as
energy imbalance, age, sex, poorly physical activity.
Obesity lead to many diseases such as diabetes
mellitus, cancers, cardiac disorders and hypertension
(12-15). Researches demonsrated that genetic and
other factors (nutrition, physical activity, educational
level etc.) may affect obesity. Up to now many studies
have been performed but it is not enough to understand

gene, leptin receptors, uncoupling proteins (UCP),
Fat Mass and Obesity-associated (FTO) are the most
important genes which have a connection with obesity.

In a FTO gene polymorphism study, it has been
reported that rs9939609e “AA” genotype is related
with greater values of BMI (16). Relationship between
obesity and FTO gene is verified by single-nucleotide
polymorphisms (SNPs) such as rs9939609, rs17817449,
rs3751812, rs1421085 (17). A research showed that
FTO gene rs9939609 polymorphism could increase
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the strenght of insulin resistance and obesity (18).
(UCP1) rs1800592 and
rs3811791 promoter polymorphisms were found to

The Uncoupling Protein 1

be associated with obesity (19). IL-18 has an effect
in immune response, inflammation, autoimmune and
infectious diseases, and also in obesity by enhancing
adipogenesis (20). In a study about IL18RAP gene, it
was demonstrated that there is a relationship between
high BMIs and rs7559479 AG-GG genotypes (21).

Interleukin (IL)-6 have inflammatory
and anti-inflammatory effects. In a meta-
analysis research in the IL-6 promoter region,
-174G>C  polymorphism was associated with

a significantly increased risk of obesity (22).

Leptin receptor gene is crucial for obesity. In
a research, three polymorphisms (K109R, Q223R,
and K656N)
group. There was no significant difference in allele
frequencies or genotype distributions for the
K109R and K656N polymorphisms, however Q223R

polymorphism was reported to be an important

have been investigated in obese

predictor of 5% of the variation in the structure
of the body (23). Another important gene for
obesity is Insulin-induced gene 2 (INSIG2) in which
regulates adipogenesis and lipid storage. significant
association has ben found between rs12464355
polymorphism INSIG2 gene and LDL in children (24).

KIR2DL4 is a member of the Killer Cell Ig-like
receptor (KIR) family and the gene is positioned on
chromosome 19p13.4. KIR2DL4 has a high degree of
conservation; ithasalow value of polymorphism among
other KIR genes. This might be a possible reason of
limited number of studies on KIR2DL4 polymorphisms.

In a KIR2DL4 gene polymorphism
research with asthma, it has been reported
that KIR2DL4  9A/10A  polymorphism has
no significant relation with asthma (25).

Protein expression study with KIR 2D (L1, L3, L4,
S4) and KIR 3DL1 in non-small cell lung cancer (NSCLC).
High expression of KIR2D (L1, L3, L4, S4) and KIR3DL1
have been reported in non-small cell pulmonary
cancer (NSCLC) tumor cells and tumor infiltrating
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lymphocyte (TIL). Besides, positive expression of KIR2D
(L1, L3, L4, S4) and KIR3DL1 on tumor cells or TILs in
NSCLC patients was linked with weak prognosis (26).

In an SNP study for KIR2DL4 gene in pre-eclampsia
and normal

pregnancy condition, no significant

difference in genotype distributions and allele
frequencies in obese group and controls was found.
But, expression analysis resulted that KIR2DL4 mRNA
level was significantly lower in placenta tissues with
pre-eclampsia than those with normal pregnancy (27).

KIR2DL4 gene polymorphisms were studied in
spontaneous miscarriage. KIR2DL4 9A/10A genotype
were higher in male partners of miscariage
group than the control group, but no association
was found between KIR2DL4 polymorphism and
spontanous abortion susceptibility in female (28).

A meta-analysis study about association between
KIR polymorphisms and T1DM reported that KIR2DL1
and 2DS1 polymorphism might be a potential protective
factor for T1DM in the specific ethnicity (29).

The goal of this study was to analyze rs660773
G>A (intron 7), rs660437 C>A (intron 7) and rs649216
C>T polymorphisms in KIR2DL4 gene in obese and
normal weight control group and consequently to
search for an association of these polymorphisms with
obesity. There was no significant difference between
obese and control group for rs660773 and rs649216
(p>0.05), however there was significant difference
for rs660437 (p=0.004). rs660437 C allel frequency
was significantly higher in obese group, so it might
be a risk factor for the development of the disease.
While rs660773 and rs649216 polymorphisms seem to
have no effect on the development of the disorder.

This is the first study about the role of KIR2DL4
gene on obesity in literature. The major drawback
for this study is the small size of the study
groups. When the post-hoc power analysis was
performed, the power =0.80 was obtained, the
effect size (OR) =0.31, and alpha =0.05. Further
comprehensive researches with increased number
of samples are needed for better understanding the
relationship between immune system and obesity.



ACKNOWLEDGEMENTS

This study was supported by Scientific Research Projects Governing Unit of Gaziantep University. The study is presented in
“1st International Congress On Sustainable Agriculture and Technology”.

ETHICS COMITTEE APPROVAL

* This study was approved by the Gaziantep University Clinic Research Ethics Committee (Date:28.09.2020 and No:176).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

linking obesity and metabolic disease. J Clin
Investig, 2017;127(1):1-4.

REFERENCES
Singh RK, Kumar P, Mahalingam K. Molecular 7. Bertaina A, Andreani M. Major histocompatibility
genetics of human obesity: A comprehensive complex  and hematopoietic  stem cell
review. C R Biol, 2017;340(2):87-108. transplantation: beyond the classical HLA
polymorphism. Int J Mol Sci, 2018;19(2):621.
Racette SB, Deusinger SS, Deusinger RH. Obesity: . i
overview of prevalence, etiology, and treatment. 8. Moradiss, Berry R, Pymm P, Hitchen C, Beckham SA,
Phys Ther, 2003;83(3):276-88. Wilce MC, et al. The structure of the atypical killer
cell immunoglobulin-like receptor, KIR2DL4. J Biol
Chem, 2015;290(16):10460-71.
Kyrou I, Randeva HS, Tsigos C, Kaltsas G, Weickert
MO. Clinical problems caused by obesity. Endotext
[Internet]: MDText. com, Inc.; 2018. 9. Liang H-l, Ma S-j, Tan H-z. Association between
killer cell immunoglobulin-like receptor (KIR)
polymorphisms and systemic lupus erythematosus
Hamzeh N, Ghadimi F, Farzaneh R, Hosseini SK. (SLE) in populations: A PRISMA-compliant meta-
Obesity, heart failure, and obesity paradox. J analysis. Medicine, 2017;96(10).
Tehran Heart Cent, 2017;12(1):1.
10. Augusto DG, Norman PJ, Dandekar R, Hollenbach
Andersen CJ, Murphy KE, Fernandez ML. Impact of JA.  Fluctuating and geographically specific
obesity and metabolic syndrome on immunity. Adv selection characterize rapid evolution of the human
Nutr, 2016;7(1):66-75. KIR region. Front Immunol, 2019;10:989.
Saltiel AR, Olefsky JM. Inflammatory mechanisms 11. Faure M, Long EO. KIR2DL4 (CD158d), an NK cell-

activating receptor with inhibitory potential. J
Immunol, 2002;168(12):6208-14.

Turk Hij Den Biyol Derg

467



12.

U8k,

14.

53

16.

17.

18.

19.

20.

468

Varemo L, Nookaew I, Nielsen J. Novel insights
into obesity and diabetes through genome-scale
metabolic modeling. Front Physiol, 2013;4:92.

Kotsis V, Stabouli S, Papakatsika S, Rizos Z, Parati
G. Mechanisms of obesity-induced hypertension.
Hypertens Res, 2010;33(5):386-93.

Hastuti P, Zukhrufia |, Padwaswari MH, Nuraini
A, Sadewa AH. Polymorphism in leptin receptor
gene was associated with obesity in Yogyakarta,
Indonesia. Egypt J Medical Hum Genet,
2016;17(3):271-6--6.

Oberman B, Khaku A, Camacho F, Goldenberg
D. Relationship between obesity, diabetes and
the risk of thyroid cancer. Am J Otolaryngol,
2015;36(4):535-41.

Khan SM, Chehadeh SEH, Abdulrahman M, Osman W,
Al Safar H. Establishing a genetic link between FTO
and VDR gene polymorphisms and obesity in the
Emirati population. BMC Med Genet, 2018;19(1):1-
9.

Zhao X, Yang Y, Sun B-F, Zhao Y-L, Yang Y-G. FTO and
obesity: mechanisms of association. Curr Diab Rep,
2014;14(5):486.

Tupikowska-Marzec M, Kolackov K, Zdrojowy-Wetna
A, Stoka NK, Szepietowski JC, Maj J. The Influence
of FTO Polymorphism rs9939609 on Obesity, Some
Clinical Features, and Disturbance of Carbohydrate
Metabolism in Patients with Psoriasis. Biomed Res
Int, 2019;2019.

Chathoth S, Ismail MH, Vatte C, Cyrus C, AL ALl Z,
Ahmed KA, et al. Association of Uncoupling Protein
1 (UCP1) gene polymorphism with obesity: a case-
control study. BMC Med Genet, 2018;19(1):203.

Wood IS, Wang B, Jenkins JR, Trayhurn P. The pro-
inflammatory cytokine IL-18 is expressed in human
adipose tissue and strongly upregulated by TNFa in
human adipocytes. Biochem Biophys Res Commun,
2005;337(2):422-9.

Turk Hij Den Biyol Derg

21.

22.

23.

24,

25.

26.

27.

28.

29.

Martinez-Barquero V, de Marco G, Martinez-Hervas
S, Adam-Felici V, Pérez-Soriano C, Gonzalez-Albert
V, et al. Are IL18RAP gene polymorphisms associated
with body mass regulation? A cross-sectional study.
BMJ open, 2017;7(11):e017875.

Hu M, Yu Z, Luo D, Zhang H, Li J, Liang F, et al.
Association between-174G>C polymorphism in the
IL-6 promoter region and the risk of obesity: A
meta-analysis. Medicine, 2018;97(33).

Yiannakouris N, Yannakoulia M, Melistas L, Chan
JL, Klimis-Zacas D, Mantzoros CS. The Q223R
polymorphism of the leptin receptor gene is
significantly associated with obesity and predicts
a small percentage of body weight and body
composition variability. J Clin Endocrinol Metab,
2001;86(9):4434-9.

Kaulfers A-M, Deka R, Dolan L, Martin LJ. Association
of INSIG2 polymorphism with overweight and LDL in
children. PloS one, 2015;10(1):e0116340.

Le Page M, Goodridge J, Zhang G, Holt P, Sly P, Witt
C. Genetic polymorphism of KIR2DL4 (CD158d),
a putative NK cell receptor for HLA-G, does not
influence susceptibility to asthma. Tissue Antigens,
2013;82(4):276-9.

He Y, Bunn PA, Zhou C, Chan D. KIR 2D (L1, L3, L4,
S4) and KIR 3DL1 protein expression in non-small
cell lung cancer. Oncotarget, 2016;7(50):82104.

Wang D, Tian Y, Zhao Y, Liu L, Liu X, Wu F. KIR2DL4
expression rather than its single nucleotide
polymorphisms correlates with pre-eclampsia. Int
J Clin Exp Pathol, 2015;8(11):14535.

Nowak I, Malinowski A, Barcz E, Wilczynski JR,
Wagner M, Majorczyk E, et al. Possible role of
HLA-G, LILRB1 and KIR2DL4 gene polymorphisms in
spontaneous miscarriage. Arch Immunol Ther Exp,
2016;64(6):505-14.

Liu S-L, Zheng A-J, Ding L. Association between KIR
gene polymorphisms and type 1 diabetes mellitus
(T1DM) susceptibility: A PRISMA-compliant meta-
analysis. Medicine, 2017;96(52).



Arastirma Makalesi/Original Article
Makale Dili “Tiirkge”/Article Language “Turkish”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Sigirlarda koyun iliskili Ovine gammaherpesvirus-2’nin molekiiler
karakterizasyonu ve risk faktorlerinin belirlenmesi
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OZET ABSTRACT
Amagc: Malignant catarrhal fever  (MCF), Objective: Malignant catarrhal fever (MCF), is
Herpesvirales takiminda Herpesviridae ailesinde, a sporadic disease with high mortality caused by a

Gammaherpesvirinae alt ailesinde ve Macavirus cinsi
icerisinde bir grup virus tarafindan sebep olunan sporadik
seyirli olimcil (mortal) bir hastaliktir. Macavirus cinsinde
yer alan Alcelaphine gammaherpesvirus-1 (AHV-1) ve
Ovine gammaherpesvirus-2 (OvHV-2), MCF enfeksiyonu
etiyolojisinde yer alan en onemli iki patojendir. Dinya
genelinde koyunlarin asemptomatik tasiyicisi oldugu
OvHV-2, koyunlarla yakin temasi olan evcil sigirlara
bulasarak lenfoproliferatif ve olimcil bir enfeksiyon
olan MCF olusumu ile sonuclanmaktadir. Koyun ve
sigirlarin bir arada yetistirilmesi veya pazar alanlarinda
OvHV-2’nin  saciliminda
2017 yil
bayraminda kurulan hayvan pazarinda koyun iliskili

bir arada satisa sunulmasi

oldukca onemlidir. Bu calismada, Kurban
bir temas yasanan bir bogada, cesitli klinik bulgularla
seyreden enfeksiyonun etiyolojisinin ve risk faktorlerinin

arastinlmasi amaclanmstir.

Yontem: Calismammzda kan ve okuler sirinti
orneklerinde virus varligimin tespiti amaciyla konvansiyonel

polimeraz zincir reaksiyonu (PCR) kullamldi. PCR sonrasi

group of viruses that are classified in Herpesviridae, in
subfamily Gammaherpesvirinae and genus Macavirus.
Alcelaphine gammaherpesvirus-1 (AlHV-1) and Ovine
(OVHV-2),
in the Macavirus genus that play an important role

gammaherpesvirus-2 are two pathogens
in the etiology of the disease. OvHV-2 of which the
sheep is an asymptomatic carrier worldwide, is
transmissed to cattle with close contact and results
in a lymphoproliferative and fatal disease of MCF. The
Husbandry of cattle and sheep together or selling of
the species in animal markets in close contact has a
role in spreading of OvHV-2. In this study, we aimed to
investigate a bull that was purchased in a market at the
2017 Festival of Sacrifice, after 3 weeks of incubation
period, that had symptoms of opacity in the eyes, nasal
and ocular mucopurulent discharge and accompanying

nervous system symptoms.

Methods: We used conventional polymerase chain
reaction (PCR) to investigate virus presence in blood

and swab samples. Amplicons that were obtained
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elde edilen amplikonlar sekans reaksiyonuna tabi tutuldu.
Sekans sonras1 elde edilen ham veriler Gen-Bank’ta
bulunan referans sekanslarla karsilastinldi. Filogenetik

analizler ise MEGA 5.0 programiyla gerceklestirildi.

Bulgular: Kan ve surinti orneklerinde OvHV-2’nin
tegument proteinini kodlayan gen bolgesine yonelik
gerceklestirilen PCR analizi sonrasi 422-bp biiyiikliigiinde
pozitif PCR amplikonu elde edildi. Sekans ve filogenetik
analizi yapilan OvHV-2 susunun; Hindistan, Misir ve Irak
suslan ile oldukca yakin genetik iliskili oldugu, Almanya,
Kanada, Brezilya, ve Afrika suslar ile daha uzak genetik
iliskili oldugu belirlendi.

Sonug: Bu calisma sonucunda misliman ulkelerde
Kurban bayramlarinda kurulan kontrolsiiz  hayvan
pazarlarinin OvHV-2 enfeksiyonun sacilimi acgisindan risk
olusturdugu ve satis alanlarinda farkli hayvan tiirlerinin bir

arada satisa sunulmamasi gerektigi sonucuna varilmistir.

from PCR were sequenced and raw data of referance
sequences were compared to references previously
recorded to GenBank. Phylogenetic analysis was

performed with MEGA 5.0 software.

Results: After PCR analysis of blood and swab
samples, targeting the tegument protein coding region
of OvHV-2, an amplicon of 422-bp was obtained.
Sequencing and phylogenetical analyses revealed that
OvHV-2 strain in this study was closely related to India,
Egypt and Iraq strains and relatively distant to German,

Canadian, Brazilian and African strains.

Conclusion: We conclude that, in Muslim countries
unregulated animal markets which are formed during
the Festival of Sacrifice have a significant risk of spread
for OvHV-2 and different species should not be sold

together in these areas.

Key Words: Malignant catarrhal fever, molecular

characterization, ovine gammaherpesvirus-2, Turkey

Anahtar  Kelimeler: Malignant catarrhal fever,
molekiiler karakterizasyon, ovine gammaherpesvirus-2,
Tirkiye
GIRIS

Malignant catarrhal fever (MCF) diger adiyla
Coryza gangrenosa bovum (CGB) diinya genelinde
evcil ve yabani sigirlarin lenfoproliferatif 6limcil bir
hastatigidir. Sigirlar haricinde domuz ve rodentleri
etkiledigi de bildirilmektedir (1). MCF hastaligina
Ovine gammaherpesvirus-2 (OvHV-2) ve Alcelaphine
gammaherpesvirus 1 (AlHV-1) ismi verilen iki farkli
virus sebep olabilmektedir. MCF enfeksiyonunun
ortaya ¢ikisi diinya genelinde iki farkli epidemiyolojik
formla gerceklesmektedir. Afrika Formu; Afrika’da
AlHV-1, virusun tasiyicis1 olan yabani antiloplarin
kendi aralarinda veya evcil sigirlara hastaligi
bulastirmas1 yoluyla gerceklesmektedir. Bu form
yalnizca Afrika ile simirlh  kalmayip hayvanat
bahcgelerine getirilen vahsi ruminantlarin hastaligi
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tasimasiyla bircok (lkeye sacilmaktadir. Bir diger
epidemiyolojik form ise koyun iliskili formdur ve
OVHV-2 tasiyicisi koyunlarin; sigir, bizon ve geyiklere
virusu aktarmasi sonucu gerceklesmektedir (2-3).
Koyunlarin klinik belirti
oldugu OvHV-2, gammaherpesvirinae alt ailesinde ve
Macavirus cinsinde yer almaktadir (3).

Tedavisi bulunmayan ve letalitesi oldukca yliksek
olan MCF enfeksiyonu, diinya genelinde ekonomik
acidan onem arz etmektedir (4-5). MCF enfeksiyonu,
koyunlarla beraber yetistiriciligi yapilan sigirciik
isletmelerinde veya birlikte satisa sunulan hayvan
pazarlarinda risk olusturmaktadir. Tirkiye ve diger

gostermeksizin tasiyicisi

Musliman ulkelerde her yil Kurban bayrami olarak
isimlendirilen dini bir festival duzenlenmektedir.
Bayram siiresince yiizlerce sigir ve koyun ayni pazar
alaninda satisa sunulmaktadir. Satilamayan sigirlarin



bayram sonrasi ciftlige geri getirilmesi sonrasinda
(OVvHV-2 inkubasyonunun ardindan) MCF enfeksiyonu
belirtileri ortaya cikabilmekte ve sigir olumleri
goriilebilmektedir. Gerek Kurban bayrami yogunlugu
sebebiyle kontrolsiiz hayvan satislarinin gozlendigi
Misliman Ulkeler olsun, gerekse her turlu kontrolsiiz
hayvan satisinin yapildig1 {ilkelerde ki durum olsun,
koyun ve sigirin ayni ortamda yakin temas! sonucu
her zaman MCF riski bulunmaktadir. Bunun yani sira,
Tirkiye’nin dogu sinirindaki ilkelerden (Suriye, Irak,
vb.) Tirkiye’ye dogru kontrolsiiz hayvan hareketleri
gerceklesmektedir. Bunun sonucu olarak ise, son
yillarda sigirlar lizerinde vyapilan epidemiyolojik
arastirmalarinda  ortaya koydugu
enfeksiyonlardaki artis dikkati cekmektedir (6-11). Bu
nedenle, OvHV-2 ve diger viral ajanlar icin pmolekiiler
epidemiyolojik calismalarin peryodik olarak yapilmasi
gerekmektedir. Bunlara ek olarak Tirkiye’de OvHV-2
uzerine yapilan sinirli sayida calisma bulunmaktadir
(12-15). Turkiye’de koyun iliskili MCF epidemiyolojisi
heniz tam olarak anlasilamamistir ve bu alandaki
bilgileri genisletmek icin OvHV-2’nin molekuler
epidemiyolojisi hakkinda daha fazla arastirma
yapilmasi gerekmektedir. OvHV-2’ye karsi bagisiklik
kazandirma ve hastalik kontrolu Uzerine yapilacak
calismalar agisindan, Tiirkiye’de sigir popiilasyonunda
OvHV-2’nin epidemiyolojisi ve genetik karakterinin
belirlenmesi onem arz etmektedir.

Bu calisma ile Turkiye’de OvHV-2’nin molekuler
karakterizasyonu ve  biyoinformatik
gerceklestirilerek, MCF enfeksiyonu risk faktorleri
bakimindan irdelenmistir.

lzere viral

analizleri

GEREC ve YONTEM

Materyal

2017 yibi Kurban bayrami hayvan satislarindan uc¢
hafta sonra, bir siiriideki iki yasli erkek bir boga tipik
sinirsel ve solunum sistemi problemleri gostermesi
sikayetiyle Atatiirk Universitesi, Veteriner Fakiiltesi
Hayvan Hastanesine getirildi. Kurban bayrami sonrasi
virusun inkubasyon siiresi ve klinik bulgular da goz
oniine alinarak hayvandan alinan ornekler MCF
enfeksiyonu yoniinden arastirildi. Anamnezde ilgili

hayvanin Kurban bayrami doneminde Erzurum ili
kurban satis merkezinde bulundugu, koyunlarla yakin
temasta oldugu ve dénem sonunda satis icin talep
edilen licretin alinmadig1 gerekcesiyle isletmeye geri
gotiriildugu bilgisi alindi.

Niikleik Asit Extraksiyonu

Rutin  tam faaliyetleri kapsaminda alinan
kan ve okiler sirintu ornekleri alinarak viroloji
laboratuvarina gonderildi ve burada ticari kit (GF-
1 Viral Nucleic acid kit, GF-100, Vivantis, Malezya)
ile viral nukleik asit total olarak
gerceklestirildi. Ornekler kullamlincaya kadar -80
°C’da saklandi.

PCR Bilesen
Kosullar

Coryza gangrenosa bovum enfeksiyonunu yapan
etken Ovine gammaherpesvirus-2  oldugundan
direk PCR islemine gecilmistir. PCR islemi Tag DNA
polimeraz enzimi (Taq DNA Polymerase, recombinant
(5 U/pL), Thermo Fisher Scientific, ABD) ile
gerceklestirilmistir.  Nikleik asit extraktlarinda
OvHV-2’nin  tegument proteinini kodlayan gen
bolgesine spesifik; primer 556 5’-AGTCTGGGG
TATATGAATCCAGATGGCTCTC-3’ ve primer 755 -
5’-AAGATAAGCACCAGTTATGCATCTGATAAA-3’  primer
cifti kullanilarak polimeraz zincir reaksiyonu (PCR)
gerceklestirildi (16). Kisaca reaksiyon bilesenleri
10 X Taq buffer (3 pl), MgCl2 (25 mM ve 2,4ul), 10
mM dNTP mix (0,5 pl), primer F (10 pmol/pl, 0,5ul),
primer R (10 pmol/pl, 0,5 pl), Tag DNA polymerase
(5u/pl, 0,25 pl), niikleaz free Su 19,85 pl ve bu
karisim Uzerine extrakte nikleik asit DNA’dan 3pl
eklenerek toplam 30 pl reaksiyon kosuluyla PCR
gerceklestirildi. Reaksiyon kosullari ise; 94 °C’de 5 dk
on denaturasyonu takiben, 94 °C’de 1 dk, 55 °C’de 1
dk ve 72 °C’de 1 dk 35 siklus ile 72 °C’de 10 dk son
uzama ile reaksiyon sonlandirildi.

PCR sonucunda elde edilen Uriinleri goriintiilemek
icin, ethidium bromide iceren (Sigma, ABD) %1’lik
agaroz jel (Agarose, Sigma, ABD) hazirlandi. Agaroz
jelin hazirlanmasinda ve tank tamponunda Tris Asetat
- EDTA (TAE) solusyonu kullanmldi. Is1 yardimiyla
0,5xTAE solusyonu icinde cozilen agaroz, biraz

izolasyonu

Konsantrasyonlari ve Reaksiyon
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sogutulduktan sonra lizerine ethidium bromide (0,5
pg/ml, Sigma, ABD) soliisyonu eklendi. Sogutulan
agaroz jel karisimi, jel taraklarn yerlestirilmis olan jel
tastyicisina dokiildii. Donan agaroz jeldeki taraklar
cikanlarak, elektroforez tankina yerlestirildi. PCR
urinleri ise yiukleme boyasi (6x Loading Dye, Thermo
Fisher, ABD) ile kanstinlarak, taraklarin ¢ikarilmasiyla
olusan kuyucuklara eklendi. Uriin biyiikligiiniin
yaklasik olarak belirlenebilmesi icin 100 bp’lik
marker (GeneRuler 100 bp Plus DNA Ladder, Thermo
Fisher, ABD) soliisyonundan her bir kuyucuga 1 pl
olarak yiiklendi. Daha sonra iirtinler elektrik akimina
tabi tutularak (8 volt/cm), yaklasik 30 dk sonra jel
gorintuleme sistemi (Vilber Lourmart, Fransa) ile
PCR sonucu olusan DNA bantlar goriintiilendi. UV 15181
altinda yaklasik 422-bp biiyiikligtinde PCR bandi1 OvHV-
2 icin pozitif olarak degerlendirildi. Biyoinformatik
gerceklestirilmesi amaciyla, pozitif
PCR amplikonu, cift yonlu olarak sekanslamaya
tabi tutuldu. Sekans islemi hizmet alimi seklinde
gerceklestirildi (Medsantek, istanbul). Sekans sonras
alinan ham veriler GenBank’ta konfirme edildi.

analizlerin

Biyoinformatik Analizler

OvHV-2’nin 422-bp biiyiikligiinde kismi tegument
protein gen dizisi, BLAST programi (www.ncbi.nlm.
nih.gov/BLAST) ile GenBank (https://www.ncbi.
nlm.nih.gov/genbank/) tabaninda yer alan
referans dizileri ile karsilastinldi. Dizi hizalamalar
BioEdit V7.0.5 ile yapildi. Filogenetik agac, MEGA 5.0
yazilimi ile Neighbor-Joining (NJ) istatistik metodu
yapildi (17). ClustalW algoritmasina dayali 1.000
bootstrap veri seti (replikasyon degeri, tekrar degeri)
kullanilarak analiz edilen dizilerde, filogenetik uzaklik
degerleri Kimura 2 parameter model kullanmlarak
hesaplandi. Sekil 1’de diigiimlerdeki sayilar, ©n
ylikleme degerlerini gosterirken, bar, pozisyon basina
niikleotid ikamelerini temsil etmektedir.

veri

BULGULAR

Ulkemizde  kurulan  baz satig
merkezlerinde hayvan satislar bir arada (s1gir-koyun)

gerceklesmektedir. Ozellikle Kurban bayraminda

hayvan
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bu durum daha kontrolsiz olabilmektedir. 2017
yili Kurban Bayrami hayvan satislan sonrasinda
koyun ve sigirlarin bir arada tutulmasi sonucu
meydana geldigi disiinlilen MCF vakasi molekiiler
ve filogenetik analizlerle ortaya konmustur. Klinik
olarak MCF’nin sinirsel ve solunum formunu birlikte
gosteren bir siiriideki iki yasindaki sigirin her iki
goziinde ve burnunda purulent akinti mevcuttu.
Kan ve suruntu ornekleri OvHV-2 yoniinden PCR ile
arastinlarak pozitiflik tespit edildi. Calismamizdan
elde ettigimiz tegument proteini kismi sekansinin ve
dinyadan ve ulkemizden GenBank’tan elde edilen
OvHV-2 referans dizilerin filogenetik analizi sonucu
(Sekil 1), OvHV-2 suslarimin (koyun iliskili sus) iki
farkli dalda kiimelendigi goriildi. Calismaya yani
filogeniye dahil edilen suslar ilkemizin cografik
konumu geregi orta dogu/Asya ve Avrupa kitasinda
bulunan ulkelerin suslarindan secilmistir. Bu amacla
Irak, Misir, Hindistan olmak Ulzere Asya kitasindan
ve Almanya, Norvec gibi Avrupa ilkelerinden ve
Kanada ve Brezilya gibi uzak cografyadaki lilkelerden
de suslar secilerek filogeni olusturulmustur. Kismi
tegument proteini ile ulkemizden Artvin (JN991056)
ilinden bir sus filogeniye dahil edilmistir. OvHV-
2 Tegument proteinin kismi sekansinda calismaya
dahil edilen suslann iki farkli cluster olusturdugu
dikkat cekmistir. Bu calismamizda
cluster | ve cluster Il isimlerini verdik. Hindistan,
Misir ve Irak suslan ile calismamizda belirledigimiz
OvHV-2 susunun oldukca yakin filogenetik yakinlik
(aym cluster, cluster-1) sergiledigi belirlenirken,
Almanya, Kanada, Brezilya, Norve¢ ve Giney Afrika
ile kismen uzak iliskili oldugu (cluster-1l) belirlendi.
Ayrica calismamizda belirledigimiz OvHV-2 susunun
daha once Turkiye’den bildirilen susla (JN991056,
Artvin2011) uzak iliskili oldugu belirlendi. OvHV-2
susumuzun BLAST analizleri sonucu, Gen-Bank’ta yer
alan diger OvHV-2 sekanslari ile %98-100 oraninda
benzerlik gosterdigi belirlendi. Calismada tespit
edilen susumuz GenBank’ta MT253536 accession
numarasi ve “Ovine gammaherpesvirus 2 strain TR-

clusterlara

Erz-2017” adiyla yer almaktadir.



Egypt/KP015737/Egy-BSU
Irag/KY835410/khig2

Iragq/KY 635409/khig1
India/KF017577/Ind-295923
India/MF288492/0vHV AP Ch1
India/KR092147/Ind-298986
India/KR092145/Ind-300337
India/KF303529/Ind-296486

OvHV-2 Cluster-|

@® TR-Erz-2017

India/JQ801454/Ind-293247

Germany/HM216475/17ZIEGELD

5

42| | southAfrica/EU851175/1212

SouthAfrica/EU8511771256
Germany/HM216476/19SAMBARHIRSCH

33

i || Germany/HM216478/48SCHAFLD
26 Brazil/DQ875141/635

—
0.002

Canada/KX060582/AHC2016-1220

Norway/KX012002/Pig/INOR

Turkey/JN991056/Artvin/2011

OvHVY-2 Cluster-ll

Sekil 1. OVHV-2 tegument gen dizilerinin filogenetik agaci. MEGA5, neighbor-joining yontemi, ClustalW algoritmasina dayali

1.000 bootstrap veri seti kullanilarak analiz edilen diziler.

Calisma susumuzun filogenetik yeri yuvarlak sekil ile gosterilmistir (e).
Diglimlerdeki sayilar, 6n yiikleme degerlerini gosterir. Bar, pozisyon basina niikleotid ikamelerini temsil eder.

TARTISMA

Malignant catarrhal fever sigirlarin sporadik
ve lethal karakter sergileyen bir viral hastaligidir.
Ulkemizde daha once bildirimleri simirli olan bu
hastaligin risk faktorlerinin ve epidemiyolojisinin
belirlenmesi, hastaligin eradikasyonu ve bagisiklama
calismalann acgisindan onem tasimaktadir. OvHV-
2 tasicist olan koyunlarin yetistiricilik acisindan
sigirlarin  yetistirilme alanlarindan uzak olmali,
satisa sunulan hayvanlar icin ayr alanlar planlanmali
ve farkli meralarda otlatilmasi zorunlulugunu
dogurmaktadir. Bu ve olasi risk faktorleri giinimiizde
daha saglikli yiritilmeye calisilsa da zaman
zaman bu tur risk faktorlerinin goz ardi edilmesi

sonucu koyun iliskili OvHV-2 enfeksiyonu sonucu
sigir olimleri gdzlenmektedir. Ozellikle miisliman
ulkelerde Kurban bayrami sliresince kontrolsiiz
hayvan satis alanlarinin kurulmasi OvHV-2’ye bagl
MCF enfeksiyonlarinin sporadik yayilim gostermesinin
aksine daha fazla yayilmasina sebep olmakla birlikte
bu hastaligin eradikasyonunun oniine gecmektedir.
OvHV-2’nin  molekiiler yontemlerle arastinldig
ve risk faktorlerine dikkat cekildigi bu calismada
koyun iliskili OvVHV-2 susu tespit edilmistir. OvHV-
2’nin  teshisinde ve molekuler karakterizasyon
calismalarinda konvansiyonel PCR analizi en hizli ve
glivenilir yontem olarak karsimiza cikmaktadir (1).
Molekiiler karakterizasyonu yapilan OvHV-2 suslarinin
iki farkli grupta (cluster) toplandigr goriilmistiir.

473
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Cluster-l Ortadogu ve Cluster-ll Avrupa kokenli
suslardan olusmaktadir. Ulkemiz cografik olarak Asya
ve Avrupa kitas1 arasinda bir kopru konumundadir.
Dolayisiyla zaman zaman bu cografik ozellikten
dolay1 tespit edilen suslar -hayvan hareketleri
sayesinde- bazen Asya kitasindaki ulkelerin suslarina
bazen de Avrupa kitasindaki tlkelerin suslari ile yakin
iliskili olarak belirlenmektedir. Sekil-1’de sunulan
filogenetik analizde calismamizdan elde edilen OvHV-
2 susu (TR-Erz-2017) Ortadogu iilkeleri suslariyla ayn
grupta yer aldig1 ortaya konmustur.

Ulkemizde MCF enfeksiyonunvarligini bildirenveya
tespit edilen suslarin molekuler karakterizasyonunun
yapildig1 calismalar bulunmaktadir.  Ulkemizde
yapilan bir calismada 4 yasindaki disi sigirda tespit
edilen MCF olgusunda makroskobik olarak goz
kapaklarinda ve konjonktivada odem ve tum lenf
yumrularinda sislik belirlenmis olup virusun varligi
patolojik analizlerle birlikte molekiiler olarak ortaya
konulmus ancak bioinformatik karakterizasyonu
yapilmamistir (4). Kirbas ve ark., (12) tarafindan
yapilan bir calismada ise PCR ile OvHV-2 tespit
edilen bir olguda beyin, karaciger, omurilik, kalp, st
solunum yollarn ve lenfoid dokular patolojik olarak
incelenmis ancak virusun molekiiler karakterizasyonu
yapilmamistir.

Turan ve ark., (18) tarafindan Tirkiye’de Sivas
ve Elazig illerinde yapilan calismada ise MCF pozitif
olgularda filogenetik analizler gerceklestirilerek
OVHV-2’nin  aminoasit degisimleri ve sekans
varyasyonlari ortaya konulmustur. Yapilan bir diger
molekiiler calismada calismamizin yapildigi Erzurum
ilinin komsusu olan Kars ilinde ise OvHV-2 varlig
bildirilerek, tespit edilen suslar arasindaki filogenetik
farkliliklar ortaya konmustur (13). Ulkemizde yapilan
bir diger molekiiler calismada ise s181r ve koyunlarda
OvHV-2’nin glikoprotein ve tegiment geni PCR
ile ortaya konularak sekans analizleri yapilmistir.
Yapilan bu calismada OvHV-2 suslarn arasinda
sinirll oranda genetik varyasyon tespit edilmistir
(19). MCF enfeksiyonu ile vitamin D arasindaki
iliskininin arastirnildig1 bir dahiliye calismasinda ise,
MCF enfeksiyonlu sigirlarda D vitamininin arttig
bildirilmistir (20). Ulkemizde hastaligin prevalansim
arastirmak icin MCF Uzerine sinirli sayida serolojik
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calisma yer almaktadir. Aslinda enfeksiyon lethal
seyretsede sinirli sayidaki olguda hayatta kalan
sigirlarda serolojik calismalar da yapilmistir. Yavru ve
ark. (21) tarafindan 189 sigir lizerinde gerceklestirilen
serolojik arastirmada %12.16 oraninda prevalans
belirlenmistir. Yesilbag (15) tarafindan dort farkl
lokasyonda  gerceklestirilen  serolojik  tabanl
calismada OvHV-2 prevalansi ise sigirlarda %15,
koyunlarda %97.5 ve kecilerde ise %96.0 oraninda
belirlenmistir. Bu oran lilkemizde MCF enfeksiyonunun
yayginliginin onemli bir orana sahip oldugunu ve risk
faktorleri Uzerine yapilacak calismalarin onemini
ortaya koymaktadir. Bununla birlikte seropozitiflik
belirlenen sigirlarin MCF enfeksiyonu ile enfekte
olduktan sonra iyilestikleri veya sub-klinik olarak
atlattiklan anlamina gelmektedir.

Calismamizda filogeniye dahil ettigimiz ilkeler
acisindan diinyadaki calismalarda da benzer durumlar
tespit edilmistir. Sood ve ark. (2014) Hindistan’da
koyun iliskili MCF olgusunda virusun iki farklh
gen bolgesini PCR analizi ile kamtlamislardir. NJ
yontemiyle yaptiklan filogeni de tespit edilen susun
diinyanin baska yerlerinde rapor edilen diger OvHV-
2 ile yakin genetik iliskide oldugunu bildirmislerdir
(22). Abd El Rahman ve ark. (2020) Misir’da yaptig
bir calismada 427 sigir 6rnegi incelemis 18 pozitiflik
tespit etmislerdir. Etkilenen tim sigirlarin, klinik
olarak belirti gostermeyen koyunlarla temas halinde
yetistirildigini vurgulamislar ve tahmini morbidite ve
vaka olim oranlar sirasiyla %4.2 ve %72.2 oldugunu
bildirmislerdir. Calismalarinda tespit edilen tum Misir
orneklerinin ORF27 niikleotid dizisinin ayn1 oldugunu,
ancak ulkelerine komsu olan Afrika ve Akdeniz’in
diger bolgelerinde bulunan viruslardan farkl
oldugunu bildirmislerdir (23). Khudhair ve ark. (2019)
yaptig1 bir calismada Irak’ta 23 hayvandan aldiklan
numulerden 2 tanesinde OvHV-2 pozitifligi tespit
etmislerdir. Bizim calismamizdan farkli bir filogeni
software (T-coffee) ile yapilan NJ analizde tespit
edilen suslarin ilke cografyasina yakin {lkelerden
alinan suslarla (Almanya, Misir ve Hindistan) yakin
olsa da Tirkiye, italya, Kanada ve Brezilya suslan
ile uzak oldugunu bildirmislerdir (24). Pesca ve ark.
(2019) yaptig1 bir calismada Italya’da bir buzagida
tespit edilen susun surekli koyunlarla yakin temasta



oldugunu bildirmistir. Tespit edilen susun daha
onceden vyine italyan ve ingiliz suslariyla yakin
cikmasin lilke genelinde epidemiyolojik veri eksiklige
ve hastaligin niiksetmesine baglamislardir (25). Tum
bu bilgiler 1s18inda cevre llkelerde de hastaligin
var oldugu ve sadece koyun iliskili durumlarin degil
hayvan hareketlerinin kontrollii yapilmasi gerekliligi
vurgulanabilir.

Cesitli hayvan turlerini etkilen Macavirus’lar
(AIHV-1, AlHV-2, CpHV-2, ibex-MCFV, MCFV-muskox,
MCF-WTD, OvHV-2), domuz, fare ve geyiklerde de
enfeksiyon olusturmaktadir. Cin’de 2015 yilinda
geyiklerde ortaya cikan lenfoproliferatif karakterde
semptomlar gosteren olumcul bir salginda OvHV-2
sorumlu ajan olarak bulunmustur (1). Dunyanin cesitli
ulkelerinde yetistiriciligi yapilan farkli ruminant
tlirlerinde, ornegin Yeni Zelanda ve Cin’de yiiksek

ETIK KURUL ONAYI

* Bu calisma, Etik Kurul izni gerektirmemektedir.

CIKAR CATISMASI

potansiyelde geyik yetistiriciligi yapilan isletmelerde
MCF buyiik kayiplara yol acristir (1, 26).

Sonuc olarak, enfeksiyoz hastaliklarin takibi,
biyolojisinin ve patogenezinin belirlenmesi, risk
faktorlerinin ortaya konulmasi acisindan molekiiler
ve bioinformatik calismalar oldukca o©nem arz
etmektedir. Ulkemizde yapilan calismalar sinirli olup,
kapsamli calismalara ihtiya¢c duyulmaktadir. Henuz
etkili bir asist bulunmayan MCF enfeksiyonundan
korunma ve kontrol tedbirlerinin basinda koyunlarla
sigirlarin ayn ortamda bulundurulmamasi, hayvanat
bahcelerinde yabani ruminantlarla evcil ruminantlarin
temasinin engellenmesi ve kontrolli hayvan satis
alanlarinin olusturularak risk faktorlerinin bertaraf
edilmesi onerilmektedir.

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Uriner kateter bakim demeti uyumunun kateter iliskili idrar
yolu enfeksiyonlar iizerine etkisi
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OZET

Amag: Saglik hizmeti iliskili

(SHIE) tiim diinyada giderek ©nemi artan kiiresel

enfeksiyonlar

bir sorundur. Tedavisi zor olan bu enfeksiyonlarin

onlenmesi mumkindur. Bu nedenle tum diinyada

enfeksiyon kontrol onlemlerinin Onemi artmistir.
Literaturde enfeksiyon kontrol onlemlerinin ayr ayr
uygulanmasi yerine birkac onlemin bir arada (demet)
uygulanmasinin daha etkin oldugu yayimlanmistir. Bu
calismada Uriner kateter bakim demetinin kateter
iliskili (KI-IYE)

etkilerini degerlendirmeyi amacladik.

idrar yolu enfeksiyonlar lzerine

Yontem: Baskent Universite Hastanesi’ndeki
yogun bakim initelerinde Haziran 2015-Aralik 2020
tarihleri arasinda Ki-iYE hizlan ve bu hizlar iizerine
uriner kateter bakim demeti uyum oranlarinin
etkisi degerlendirilmistir. Ki-IYE tamsi Ulusal Saglik
Hizmeti iliskili Enfeksiyonlar Siirveyans Rehberi tam
kriterlerine gére konulmustur. Uriner kateter bakim
demeti Uc bilesenden olusmaktadir: 1. Sonda takilma
endikasyonunun devami; 2. idrar torbasinin mesane
seviyesinin altinda olmasi; 3. Gunde iki defa sabunlu

siinger ile sonda temizligi.

ABSTRACT

Objective: Healthcare-associated infections (HAI)
are a global problem of increasing importance all over
the world. HAI’s, which are difficult to treat are possible
to prevent. Therefore, the importance of infection
control strategies has increased around the world. The
application of several measures together (bundle) has
been published more effective than the application
of infection control measures separately. The purpose
of this study was to assess the effects of the urinary
catheter care bundle on catheter-associated urinary
tract infections (CA-UTI).

Methods: Between June 2015 and December 2020,
the rates of urinary catheter care bundle compliance and
the effects on CA-UTI rates were evaluated in intensive
care units at Baskent University Hospital. The diagnosis
of CA-UTI was made according to the diagnostic criteria
of the National Health Care-associated Infections
Surveillance Guidelines. The urinary catheter care
bundle consists of three parameters: 1. Continuation
of the catheter insertion indication; 2. The catheter is
below the level of the bladder; 3. Cleaning the catheter

twice a day with a soapy sponge.
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Bulgular: Haziran 2015-Aralik 2020 tarihleri arasinda
tiriner kateter bakim demeti uyumu ve Ki-IYE standardize
enfeksiyon oranlari (SIR)
uyumu 2015 yiinda 0,80 (0,75-0,83) iken, 2016’da
0,88 (0,84-0,90), 2017’de 0,89 (0,87-0,91), 2018’de
0,90 (0,88-0,91), 2019’da 0,88 (0,85-0,89), 2020’ de
ise 0,87 (0,84-0,88) olarak saptanmisti. Ki-IYE SIR
degerleri ise 2015 yilinda 4,06; 2016’da 2,91; 2017’de
2,3; 2018’de 1,52; 2019°da 1,74 ve 2020’de 2,81 olarak
hesaplanmistir. Uriner kateter bakim demetinin etkisi

karsilastinlmistir.  Demet

(2015-2018 yillarinda) analiz edildiginde neredeyse
%60’lik bir azalmaya denk gelmektedir. Tiim yillarda en
diisik uyumun oldugu bilesen “giinde iki defa sabunlu

slinger ile sonda temizligi” olarak bulunmustur.

Sonug: Demet uyumu arttikca Ki-IYE hizinin
distiglini kaydettik. Ancak SIR degerlerinin>1 olmasi
enfeksiyon kontrol oOnlemlerimizin yetersiz kaldigini
gostermektedir. Bu sonuclar bize demet bilesenlerinin
gozden gecirilmesi gerektigini ve/veya demet uyumu
eksiklik

Demetler, disiplinli ve giivenilir bakim saglamak igin

gozleminde oldugunu  dustindirmektedir.
tesvik edici olabilir, ancak genel iyilestirme stratejisinin
yalnizca bir bilesenidir. Enfeksiyon kontroliindeki temel
sistemler islerken (izolasyon, siirveyans, el hijyeni gibi),

demet uygulamalar bu sistemlere entegre edilmelidir.

Anahtar

Results: Urinary catheter care bundle compliance
and standardized infection rates (SIR) of CA-UTI were
assessed between June 2015 and December 2020. In
2015, bundle compliance was 0.80 (0.75-0.83), 0.88
(0.84-0.90) in 2016, 0.89 (0.87-0.91) in 2017, 0.90 (0.88-
0.91) in 2018, 0.88 (0.85-0.89) in 2019, and 0.87 (0.84-
0.88) in 2020. CA-UTI SIRs were 4.06 in 2015, 2.91 in 2016,
2.3in 2017, 1.52in 2018, 1.74 in 2019, and 2.81 in 2020.
When the effect of the urinary catheter care bundle
(in the years 2015-2018) is analyzed, it corresponds to
a reduction of approximately 60%. “Catheter cleaning
twice a day with a soapy sponge” was found to have the

lowest compliance across all years.

Conclusion: We observed that as bundle compliance
increased, our CA-UTI rate decreased. However, the fact
that our SIR values are>1 indicates that our infection
control measures are inadequate. These findings imply
that bundle components should be reviewed and/or
that bundle compliance observation is lacking. Bundles
can be used as an incentive to provide consistent
and disciplined maintenance, but they are only one
component of a larger improvement strategy. While
main infection control systems (such as isolation,
surveillance, and hand hygiene) are in routine, bundle

applications should be integrated into these systems.

Kelimeler: Enfeksiyon kontrold, Uriner Key Words: Blood culture, bacteremia, antibiotic
kateter, demet uygulamasi resistance
ajanlarin  yaygin ve kontrolsiz kullammi ise

GIRIS

Saglik hizmeti iliskili enfeksiyonlar (SHIE); kisiye
bir saglik kurumunda bakim veya hizmet verilmesinden
sonra gelisen ve basvuru sirasinda olmayan
enfeksiyonlar olarak tanimlanir (1). Dinyada giderek
artan yasam siresine bagli olarak saglik hizmeti
aliminda artis, gelisen teknoloji ile invaziv girisimlerin
daha kolay ve sik uygulanmasi, hastanede yatis
siirelerinin uzamasi gibi nedenlerle SHIE’lar kiiresel

bir sorun olarak karsimiza cikmaktadir. Antimikrobiyal
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antimikrobiyal direncli mikroorganizmalarin artisina
ve bu etkenlere bagli enfeksiyonlar da kisitli tedavi
Aslinda SHIE’lar
kolay ve basit uygulamalar ile onlenebilirler. Bu

secenegine neden olmaktadir (2).

nedenle tum diinyada enfeksiyon kontrol onlemlerinin

onemi artmistir. Literatirde enfeksiyon kontrol
onlemlerinin ayrn ayn uygulanmasi yerine birkac
onlemin bir arada (demet halinde) uygulanmasinin
daha etkin oldugu yayimlanmistir (3-5). Uygulanan

demet bilesenlerinin yedi giun 24 saat uygulanabilir



ve denetlenebilir olmas1 onemlidir (6). Enfeksiyon
kontrol demetleri ile standardize, kanita dayali ve geri
bildirim yapilabilecek bir yaklasim hedeflenmektedir.
Enfeksiyon kontrol komiteleri demet uygulamalar
ile uyum ve enfeksiyon oranlann takip edip ilgili
birimlere geri bildirim yapmaktir. SHIE gelisme riski
yogun bakim iinitesi (YBU)’ndeki hastalarda yiiksektir
ve en sik uriner sistem enfeksiyonlan ile karsimiza
cikmaktadirlar (7).

Bu calismanin amaci, duriner kateter bakim
demeti uygulamasina uyumun kateter iliskili idrar
yolu enfeksiyonlarn (Ki-IYE) hiz1 iizerine etkisini

gostermektir.
GEREC ve YONTEM

Bu calismada Baskent Universitesi Hastanesi’ndeki
alti farkli yogun bakim unitesinde (YBU) (anestezi
ve reanimasyon YBU, cerrahi birimler YBU, dahili
birimler YBU, kalp-damar cerrahisi YBU, koroner YBU,
yanik yogun bakim YBU) Haziran 2015-Aralik 2020
tarihleri arasinda iiriner kateter bakim demeti uyum
oranlar ve Ki-IYE mzi arasindaki iliski retrospektif
olarak degerlendirilmistir. Hastanemizde Haziran
2015 tarihinden itibaren uUriner kateter bakim demeti
uygulanmaya baslanmistir. Uriner kateter bakim
demeti uygulamasina bes bilesen ile baslanmistir:

1. Sonda takilma endikasyonunun devami; 2.
idrar torbasinin mesane seviyesinin altinda olmas;
3.Giinde iki defa sabunlu siinger ile sonda temizligi;
4. idrar torbasinin zemin ile temas etmemesi; 5. Torba
bosaltilirken aseptik kosullarin saglaniyor olmasi.

2016 ve sonrasinda ilk uc¢ bilesen ile devam
edilmistir.  “idrar torbasimin zemin ile temas
etmemesi” bilesenine uyumun %100 olmasi nedeni
ile demetten cikanilmistir. Besinci bilesen olan “idrar
torbas1 bosaltiirken asepsiye dikkat edilmesi” ise
nobet saatlerinde takip edilemedigi ve/veya gozlem
sirasinda kisilerin aseptik kosullara uyumu %100 oldugu
icin demetten cikanlmistir.

Uygulama oncesinde

ilgili personele demet

bilesenleri ve uyum takibi hakkinda bilgilendirici

egitimler verilmistir. Her yil egitimler vyeni
baslayan saglik calisanlarina ulasmak hedeflenerek
tekrarlanmistir.

Enfeksiyon kontrol hemsiresi tarafindan
glinlik olarak uriner kateter bakim demeti formu
doldurularak, demet uyumu verileri Excel programina
girilmektedir. Bilesenlerden birine uyulmadigi takdirde
demete uyumsuz kabul edilmektedir.

Demet uyum orani=Demete uygun gozlem sayis1 /
toplam gozlem sayisi formulu ile hesaplanir. %95 gliven
araliklan www.openepi.com adresinden hesaplanmis
ve oranlarin yaninda parantez icinde verilmistir (8).

Hastanemizde yogun bakimlarda invaziv arag
iliskili

hemsiresi tarafindan aktif, prospektif ve hastaya

enfeksiyon sirveyanst enfeksiyon kontrol
dayali siirdiiriilmektedir. Ki-IYE tamsi Ulusal Saglik
iliskili Rehberi

tam kriterlerine uygun olarak konulur (1). Veriler

Hizmeti Enfeksiyonlar Sirveyans
Ulusal Saglik Hizmeti iliskili Enfeksiyonlar Siirveyans
Sistemi’ne kaydedilmektedir. Standardize enfeksiyon
oranlari (SIR) SIR-MATIK ile hesaplanmistir (9).

Bu calisma icin Baskent Universitesi Tip ve
Saglik Bilimleri Arastirma Kurulu’ndan onay alinmis
(Tarih: 14.09.2021 ve Karar No: 61289) ve Baskent
Universitesi Arastirma Fonunca desteklenmistir (Proje

no: DA21/12).
BULGULAR

Hastanemizde Haziran 2015-Aralik 2020 arasinda
toplam 54 yatakli alt1 farkli YBU’deki iiriner kateter
bakim demeti uyumlan ile Ki-IYE SIR’lan arasindaki
iliski degerlendirilmistir.

Demet uyumu 2015 yilinda 0,80 (0,75-0,83) iken,
2016’da 0,88 (0,84-0,90), 2017°de 0,89 (0,87-0,91),
2018’de 0,90 (0,88-0,91), 2019’da 0,88 (0,85-0,89),
2020’ de ise 0,87 (0,84-0,88) olarak saptanmistir. Ki-
IYE SIR’lar ise 2015 yilinda 4,06; 2016’da 2,91; 2017°de
2,3; 2018’de 1,52; 2019’da 1,74 ve 2020’de 2,81
olarak hesaplanmistir. Demet uyum oranlar ve Ki-IYE
SIR degerleri karsilastirmasi Sekil 1’de sunulmustur.

Demet uygulamasindan once saglik calisanlarina
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konu ile ilgili (demet uygulamasinin amaci, demet
bilesenleri, uyumun nasil hesaplandig1 gibi) egitim
verilmistir. 2015’te dokuz, 2016’da Uc, 2017’de iki,
2018’de ik, 2019’da iki, 2020’de iki egitim verilmistir.
2015 yilinda 484 kisiye egitim verilerek ilgili personelin
%100’line egitim verilmistir. Takip eden yillardaki
egitimlerde konu ile ilgili yeni baslayan saglik

kisiye (%48,5), 2017’de 17 kisiye (%25,7), 2018’de 77
kisiye (%91,6), 2019’da 52 kisiye (%96,2), 2020’de ise
28 kisiye (%46,6) egitim verilmistir.

Demet bilesenlerinin ayr ayr1 uyum oranlarinin
yillara gore dagilimi Tablo 1’de verilmistir. Tim
yillarda en dusiik uyumun oldugu parametre “Giinde
iki defa sabunlu siinger ile sonda temizligi” olarak

calisanlarina ulasmak hedeflenmistir ve 2016’da 149  bulunmustur.
5 0,92
0,9
4 0,88
- 0,86
3
0,84 | ___iki-vesiR
0,82
2 =l (JRINER KATETER BAKIM
DEMETI GENEL UYUM
0,8
1 — . 0,78
- 0,76
0 0,74
2015 2016 2017 2018 2019 2020

Sekil 1. Yillara gore uriner kateter bakim demeti uyum oranlar ve kateter iliskili idrar yolu enfeksiyonu standardize

enfeksiyon oranlarinin karsilastirmasi

Tablo 1. Uriner kateter bakim demeti bilesenlerine uyum oranlarinin yillara gére dagilim

Demet bilesenleri 2015 2016 2017 2018 2019 2020
Sonda takilma endikasyonunun devami %92 %95 %100 %99 %99 %99
idrar torbasinin mesane seviyesinin altinda olmas %96 %98 %99 %100 %99 %99
Giinde iki defa sabunlu siinger ile sonda temizligi %88 %92 %89 %91 %91 %88
idrar torbasinin zemin ile temas etmemesi %95

Torba bosaltilirken aseptik kosullarin saglanmasi %96

Genel uyum %80 %88 %89 %90 %88 %87
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Hastanemizdeki vyillara gore genel el hijyeni
uyumu oranlar ise 2015 yiinda %52,2 iken; 2016’da
%56,1; 2017’ de %62,7; 2018’de %55,8; 2019’da %57,4;
2020’de %63,5 olarak bulunmustur.

Turk Hij Den Biyol Derg

Ki-IYE etkenlerinin yillara gére dagilim Sekil 2’de
verilmistir. 2015 ve 2016 yillarinda en sik etken E.
coli iken, 2017 ve 2018’de Pseudomonas spp., 2019
yilinda Klebsiella spp. ve 2020 yiinda E. coli oldugu
saptanmistir.
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077 7 >
40 —— 4 —
4 12 9
30 —
2 14 11 9 4 B
6
12
10 7 7 7 7 2 —
01— 6 8 7 6 7 4
2015 2016 2017 2018 2019 2020
& Proteus mirabilis 4 0 0 0 0 0
Acinetobacter baumannii 12 7 4 0 4 0
Pseudomonas spp. 7 7 11 12 0 12
Klebsiella spp 16 9 8 9 8 9
Escherichia coli 22 14 7 6 7 15
Enterococcus spp. 7 12 0 7 0 12
Diger 6 8 7 6 7 4

Sekil 2. Kateter iliskili idrar yolu enfeksiyon etkenlerinin yillara gore dagilimi

TARTISMA

Ulkemizde saglikta kalite calismalar1 2003 yilinda
Saglikta Doniisim Programi ile glindeme gelmistir.
Saglik hizmet kalitesini Olcmeye ve izlemeye
yonelik olarak Saglikta Kalite Standartlar (SKS)
gelistirilmistir. Ayrica “Yatakl
Enfeksiyon Kontrol Yonetmeligi” ile 2005 yilindan
beri iilkemizde YBU’lerdeki invaziv arac iliskili
enfeksiyonlarin  bildirimi  yapilmaktadir ~ (10).
Haziran 2020’de yayimlanan SKS (stirim 6.1)’de
enfeksiyonlarin onlenmesi ve kontrolii boliimiinde
triner demet uygulamalar hastaneler icin zorunlu
kilinmistir (11). Ulkemizde ulusal enfeksiyon énleme
ve kontrol damsma kurulu Mart 2021’de SHIE’lar
ulusal onlem paketi uygulamalar rehberi yayimlamis
ve konunun onemini vurgulamistir (12). Enfeksiyon
kontrol uygulamalarinin lilke genelinde benimsenmesi
sonucunda SHIE’larda istikrarli bir azalma kaydedildigi

Tedavi Kurumlan

belirtilmistir. Demet kavrami, Amerika’da Saglik
Hizmetlerini Gelistirme Enstitiust (The Institute for
Healthcare Improvement) tarafindan temel saglik
hizmetlerinin givenilirliginin artirilmasina yonelik
olarak ortaya cikmistir (13). Demetlerin etkinligi,
parametrelerin kanit glicine, parametrelerin yaygin
ve dogru uygulanmasina baglidir. Bu c¢alismada
hastanemizde son alt1 yildaki uriner kateter bakim
demetimizin etkinligini degerlendirmeyi amacladik.
Calismamizda literatiirdeki cogu calisma gibi
demet uyum orani ile Ki-IYE hizi arasinda ters iliski
saptadik (14-16). Kateter bakim demetinin etkisi
neredeyse %60’Lik bir azalmaya denk gelmektedir.
Bu bulgu demet uygulamast sonra Ki-IYE oraninda
%51,4 (1000 kateter guni basina 4,86’dan 2,36’ya)
ve %50 (1000 kateter giini basina 8,4’ten 4,3’e)
diisiis bildiren calismalar ile benzerdir (17,18) Ki-
IYE YBU’deki invaziv arac iliskili enfeksiyonlar icinde
oldukca sik gorilmektedir. Bir calismada gelismekte

Turk Hij Den Biyol Derg

481



482

olan lilkelerde Ki-IYE mz1 8,9 ve ara¢ iliskili
enfeksiyonlarin %29’unu olusturdugu bildirilmistir
(19). Ulkemizden yapilan bir calismada ise Ki-IYE hmz1
7,5 ve YBU’deki kaba mortalite lizerinde %10 artisa
neden oldugu saptanmistir (20).

Demet uygulamalarinda onemli olan ihtiyaclarin
belirlenmesi, eksikliklerin  giderilmesi, uyumun
saglanmasi ve uyumun artirilmasidir. ilk uygulamayi
baslattigimizda bes bilesen belirlemistik, ancak idrar
torbasinin zemine degmemesi parametresine %100
uyumun saglandigint gordiiglimiiz icin bu bileseni
sonraki yillar akiimizin bir kenarinda tutarak demet
icerisinden cikardik. Bir diger bilesen olan torba
bosaltilirken aseptik kosullarin saglanmasini ise torba
bosaltimi sirasinda saglik personelini nobet esnasinda
gozlemleyemedigimiz veya gozlemledigimizde %100
uyum saglandig1 icin demetten cikardik. Bilindigi
lizere demet bilesenleri uygulanabilir oldugu gibi
gozlenebilir de olmalidir.

Ki-IYE hasta giivenligi icin kiiresel bir problemdir
ve kanita dayali uygulamalar ile %17-69 oraninda
onlenebilecegi belirtilmistir (13). Aseptik teknik,
el hijyeni, kateter bakimi ve kateterizasyon sliresi
gibi bircok faktor Ki-IYE hizimi etkilediginden, hiz1
azaltmak icin butuncul bir yaklasim gerekir (15).
Bulgularimizda demet bilesenleri arasinda en dusuk
uyum “Gilinde iki defa sabunlu siinger ile sonda
temizligi” bilesenindedir. Bu uyum disikligiinin
saglik calisanlarindaki konu ile ilgili bilgi eksikligi,
stk saglik calisanm degisimi, is yiikii fazlaligindan
kaynaklandigim diisiinmekteyiz. Benzer sekilde Lai
ve ark.larinin calismasinda da en disuk uyumun
perine bakimi oldugu bulunmustur (19). Demetler
bize bu geri bildirimi sagladig1 icin bu parametre
izerinde diizeltici faaliyetler yapmamiz gerekliligini
g0z oniine sermektedir.

Enfeksiyon hzin1 kurumsal dizeyde standardize
edebilmek icin SIR degerini kullandik. SIR degeri
gozlenen enfeksiyon sayisinin ongoriilen enfeksiyon
sayisina orani ile hesaplanmaktadir (9,12). SIR>1 ise
enfeksiyon kontrol onlemlerinin yetersiz kaldigim
gostermektedir. Demet uyumuna artis ile enfeksiyon
hizinda azalma gozlemlesek dahi, tim yillarda SIR>1
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idi. Bu sonuclar bize demet bilesenlerinin gozden
gecirilmesi  gerektigini ve/veya demet uyumu
gozleminde eksiklik oldugunu disiindiirmektedir.
2019 yilinda demet uyumunda azalma ile birlikte Ki-
IYE hizinda artis goriilmiistiir. Bu artis sadece demet
uyumundaki azalmaya baglanamaz. invaziv arac iliskili
enfeksiyonlar1 onlemede demetler multidisipliner
yaklasimin sadece bir parcasidir. Enfeksiyon kontrol
onlemlerinin en 6nemli bileseni olan el hijyeni uyum
oranlarimizi artirmak, konu ile ilgili personele egitim
sayisin1 artirmak ve devamliigin1 saglamak diizeltici
faaliyetlerimiz icerisinde yer almaktadir.
Bulgularimizda tum yillarda gram negatif
bakteriler en sk saptanan etkenlerdi. Bilindigi
lizere idrar yolu enfeksiyonlarinin etyolojisinden
cogunlukla Enterobacteriaceae ailesi sorumludur
(21). Antibiyotik direnc paternlerine deginmesek
de ulkemizde ve tum dunyada coklu ilac direnci
hizla yayilan bir diger tehdittir. Diinya Saglik
Orgiiti'ne gore kritik oncelikli bakteriler arasinda
karbapenem direncli Acinetobacter  baumannii,
Pseudomonas aeruginosa ve karbapenem direncli
Enterobacteriaceae bulunmaktadir (22). Ulkemizde
Ulusal Saglik Hizmeti iliskili Enfeksiyonlar Siirveyans
Ag1 Etken Dagilimi ve Antibiyotik Direnc Raporu’nda
Ki-IYE icin E.coli etkeninde % 11, Klebsiella spp. ve
Pseudomonas spp. icin % 50’nin Gzerinde karbapenem
direnci raporlanmistir (23). Bu enfeksiyonlarin tedavi
seceneginin kisitli olmasi hasta ve klinisyen icin zorlu
bir siirece neden olmaktadir. Ayrica Ki-IYE sonrasi
gelisen sekonder kan dolasim enfeksiyonlarinin ise
mortalite lzerine etkin oldugu yayimlanmistir (13).
COVID-19 pandemisi saglik sistemlerini kiiresel
olarak ciddi sekilde etkilemistir. Hizla yayilmasi ve
bulastaki suipheler nedeni ile pozitif cikan vakalar
ilk zamanlarda hospitalize edilmistir.
hastane kapasitelerinde ciddi bir artisa neden
olmustur. Kaynaklarin yetersizligi, bilgi kirliligi ve
saglik personelinin korkmasi ise standart enfeksiyon

Bu durum

kontrol onlemlerinden uzaklasmaya neden olmustur.
COVID-19 pandemisi ile birlikte baz lilkelerde oldugu
gibi hastanemizde de standart enfeksiyon kontrol
onlemlerinin ve SHIE dnleme cabalarinin azaldiginm



saptadik (17). Hastanemizde yaptigimiz toplantilarda

ve enfeksiyon kontrol ekibi denetimlerimizde
bu durumunun sebebi olarak pandeminin ilk
zamanlarinda  kisisel  koruyucu ekipmanlarinin

yetersizligi nedeni ile saglik calisanlarimin uygun
kullanamadigini, hastalik tam taninmadig icin saglik
calisanlarinin daha cok kendilerini korumaya oncelik
verdigini gozlemledik. Saglik calisanlan arasindaki
bilgi kirliligi nedeni ile cift eldiven kullanimina bagh
olarak hijyen prosediirlerinin dogru yapilmadig1 ve
buna bagli olarak capraz kontaminasyonun arttigin
disinmekteyiz. Yine pandemi nedeni ile hastane ici
hareketliligi azaltma cabamiz ise enfeksiyon kontrol
calismalanm kisitlamistir. Yilda dért defa yaptigimiz
enfeksiyon kontrol komite toplantilarini, u¢ defa ve
online olarak yapilmasinin konudan uzaklasilmasina
sebep oldugunu disiinmekteyiz.

Surekli egitim ve siirekli mesleki gelisim saglik
profesyonelleri icin onemlidir (24). Enfeksiyon kontrol
onlemlerinin ise olmazsa olmaz bir parcasidir. Surekli

ETiK KURUL ONAYI

egitim ile kontrol onlemleri yeniden hatirlatilmalidrr,
En basit onlem bile basit gorilmemeli
egitimler ile hatirlatilmali ve farkindalik artirilmalidir.

Bu calisma baz1 kisithliklar icermektedir.
Hasta sayis1 kisitli olup, tek merkez verilerini
yansitmaktadir. Hastalarin klinik karakteristiklerini
toplamadigimiz icin hastalara ait kanstiric1 faktérleri
calismadan cikaraadigimiz  akilda tutulmalidir.
Aynica mikroorganizmalarin antimikrobiyal direnc
paternlerine deginilmemistir.

Sonuc olarak, demetler, disiplinli ve giivenilir
bakim saglamak icin tesvik edici olabilir, ancak genel
iyilestirme stratejisinin yalnmizca bir bilesenidir.
COVID-19 pandemisi standart enfeksiyon kontrol
onlemlerinden uzaklasilmasina sebep olmus ve
KI-IYE hizlannda artisa neden
olmustur. Enfeksiyon kontroliindeki temel sistemler
islerken (izolasyon, suirveyans, el hijyeni gibi), demet
uygulamalar bu sistemlere entegre edilmelidir.

dizenli

hastanemizde

* Bu calisma, Baskent Universitesi Tip ve Saglik Bilimleri Arastirma Kurulu’nun onay1 ile gerceklestirildi (Tarih:14.09.2021 ve

Karar No: 61289).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Nefrektomi yapilmadan olusturulan DOCA-tuz modelinin kan
basinci, kalp ve bobrek islevlerine etkisi

Nur Banu BAL' , Orhan Mecit ULUDAG! , Emine DEMIREL YILMAZ?2

OZET

Amag: Hipertansiyon, gelisiminde pek cok
faktoriin rol oynadigi, en yaygin kardiyovaskiiler
hastaliktir. Deoksikortikosteron asetat (DOCA)-tuz
modeli, esansiyel hipertansiyonun patogenezinin
arastirilmasinda oldukca sik kullanilan bir deneysel
modeldir. Bu model, insanlardaki esansiyel
hipertansiyonu basarili bir sekilde taklit edebilmektedir.
Ancak tek tarafli nefrektomi uygulamasi ile hizli ve
siddetli kan basinci artis1 olusturmasi, cogu hipertansif
hastadaki klinik durumu tam olarak yansitmamaktadir.
Bu calismada, nefrektomi yapilmadan uzun siire
DOCA-tuz uygulamasinin sicanlarin kan basinci, vicut
agirligl, kalp ve bobrek islevleri lizerindeki etkileri

incelenmistir.

Yontem: Calismada erkek Wistar Albino sicanlar (8
haftalik) kullamlmistir. DOCA-tuz hipertansiyon modelini
olusturmak icin 12 hafta boyunca sicanlara haftada
iki kez DOCA enjeksiyonu (20 mg/kg, s.c.) yapilmis ve
icme sularina tuz (%1 NaCl ve %0,2 KCl) eklenmistir.
Sicanlarin sistolik kan basinglar1 ve viicut agirliklar her

hafta olculmustur. Deneyin sonunda anestezi altindaki

ABSTRACT

Objective: Hypertension is one of the common
cardiovascular diseases in which many factors play a role
in its development. The deoxycorticosterone acetate
(DOCA)-salt model is an experimental model that is widely
used in the investigation of the pathogenesis of essential
hypertension. Although this model can successfully mimic
essential hypertension in humans, both the rate and
magnitude of blood pressure increase with unilateral
nephrectomy does not fully reflects the clinical situation
in most hypertensive patients. In this study, it was
investigated the effects of prolonged administration of
DOCA-salt without nephrectomy on blood pressure, body

weight, heart and kidney functions of rats.

Methods: Male Wistar Albino rats (8-week-old)
were used in the study. DOCA-salt hypertension model
was induced by DOCA injection (20 mg/kg, s.c.) twice
a week and and by adding salt (1% NaCl and 0.2% KCI)
to drinking water for 12 weeks. Systolic blood pressures
and body weights of all rats were measured weekly. At
the end of the experiment, blood samples were taken

from anesthetized rats, centrifuged, and plasma was
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sicanlardan kan ornekleri alinarak santrifujlenmis
ve plazma elde edilmistir. Sicanlarin sag atriyum ve
sol papiller kas dokulan izole edilmis ve dokularin
fenilefrin, izoprenalin ve asetilkolin uygulanmasina bagli
kasilma cevaplar ile ritmik aktivitesi organ banyosunda
kaydedilmistir. Plazma orneklerinde kan tre azotu (BUN)

ve kreatinin duzeyleri ol¢ulmustur.

Bulgular: Nefrektomi yapilmadan 12 hafta sureyle
DOCA-tuz

anlamli olarak yiikselmeye neden olmustur. Hipertansif

uygulamasi, sicanlarin kan basincinda
sicanlarda sag atriyumun fenilefrinle uyarilan alfa
adrenerjik reseptor aracili kasilma cevaplari artmis,
izoprenalinle olusturulan beta adrenerjik reseptor
aracili kasilma cevabi azalmis ve asetilkolin cevaplar
degismemistir. DOCA-tuz uygulamasi sicanlarin plazma

BUN ve kreatinin diizeylerini yiikseltmistir.

Elde
yapilmadan 12 hafta boyunca DOCA-tuz uygulamasinin,

Sonug: edilen  sonuglar;  nefrektomi

hipertansiyonla iliskili kardiyak ve renal degisikliklere

neden oldugunu ve noninvaziv hayvan modeli olarak

hipertansiyon calismalarinda kullanilabilecegini
gostermektedir.
Anahtar  Kelimeler: DOCA-tuz, hipertansiyon,

nefrektomi, kalp, bobrek

collected. Right atrium and left papillary muscle tissues
were isolated from rats. Isoprenaline, phenylephrine
and acethylcholine-induced rhythmic activity and
contractions of tissues were recorded in organ bath.
Blood urea nitrogen (BUN) and creatinine levels were

measured in plasma samples.

Results: 12 weeks DOCA-salt administration without
nephrectomy were significantly elevated systolic blood
pressure of rats. The DOCA-salt application did not
cause a decrease in the body weight of the rats. While
the right atrium was not affeced to acethylcholine;
the phenylephrine-induced alpha adrenergic receptor
mediated contractile responses were increased and the
isoprenaline-induced beta adrenergic receptor-mediated
contractile responses were decreased in hypertensive
rats. The DOCA-salt administration increased plasma

BUN and creatinine levels of rats.

Conclusion: These findings suggest that 12 weeks
DOCA-salt administration without nephrectomy caused
cardiac and renal changes associated with hypertension
and could be used in hypertension studies as a

noninvasive animal model.

Key Words: DOCA-salt, hypertension, nephrectomy,
heart, kidney

GIRIS

Hipertansiyon patogenezinde genetik ve cevresel
bircok faktoriin rol oynadigi tiim diinyada yaygin
gorilen hastaliklardan biridir. Hipertansif hasta
sayisinin 2025 yilinda, ozellikle ekonomik olarak
gelismekte olan llkelerde yaklasik %60 artarak
toplam 1,56 milyara cikacag1 ongoriilmektedir (1,2).
Bilindigi gibi hipertansiyon kardiyovaskiiler, renal
ve santral kaynakli bircok hastalik icin onemli bir

risk faktoridiir (3). Bu nedenle hipertansiyon ve

Turk Hij Den Biyol Derg

hipertansiyonla iliskili hastaliklarin tedavisine yonelik
calismalarin yapilmas1 morbidite ve mortalitenin de
azaltilmas1 acisindan biyuk onem arz etmektedir.
Hipertansif hastalarin yaklasik %95’ni esansiyel
fakat
hala

hipertansiyon  olusturmaktadir, esansiyel

hipertansiyonun etiyolojisi tam olarak
anlasilamamistir (4). Daha once yapilan calismalarda
gelisiminde sempatik

sinir sistemi aktivitesinin artisi, sodyum tutulumuna

esansiyel hipertansiyonun

yol acan hormonlarin asirn uretimi, asir/uygunsuz
renin salgilanmasi gibi bircok patofizyolojik olayin



rol oynadig
patogenezinin

bildirilmistir  (5).
aydinlatilmasi

Hipertansiyonun
ve yeni terapotik

yaklasimlarin gelistirilmesi icin deneysel hayvan

modelleri arastirmalarda siklikla kullamlmaktadir
(6). Hem sempatik sistemin hem de renin-anjiotensin
sisteminin  diizenlenmesinin bozuldugu DOCA-tuz
modeli esansiyel

hipertansiyonun patogenezinin

arastinlmasinda  basarii  bir  model olarak

gorilmektedir. Bu hastalik modelinde daha cok
sicanlar kullanilmasina ragmen fare, kopek, koyun ve
domuz gibi bircok farkli tirde de basarli bir sekilde
model olusturulabilmektedir (6).
DOCA-tuz calismada
hayvan turu ve calismanin amacina gore sentetik
mineralokortioid tiirevi olan DOCA 20-150 mg/kg

doz araliginda enjeksiyonla veya pellet seklinde

modelinde, kullanilan

subkitan yoldan uygulanmaktadir. Ayrica icme
%0.6-1 oraninda NaCl eklenmesi ve tek
bobrek)

hipertansiyon gelisimi tetiklenmektedir (6-9). Tek

suyuna
bobregin cikanlmasiyla (genellikle sol
bobregi cikarilmis sicanlara DOCA uygulamasi ile
birlikte icme suyuna tuz eklenmesi renal sodyum
reabsorbsiyonunu artirmakta ve hipervolemiye
neden olmaktadir. Bu durum damar diiz kas tonusu
ve periferik damar direncinin artisina, barorefleks
mekanizmanin bozulmasiyla sempatik sisteminin
fazla aktivasyonuna ve dolayisiyla kan basincinin
yukselmesine yol acmaktadir (8). Bu modelde hizli
yukselen kan basinci bircok organda kisa zaman
icinde hasara neden olmaktadir. Kalpte hipertrofi
ve fibrozis gelisimi kardiyak islev bozukluguna yol
acmaktadir (10-12). Nitrik oksit biyoyararlaniminin
endotelin-1

azalmasi, ve siperoksit Uretiminin

artis1, vaskuler fibrozis ve inflamasyon gelisimi
(7,13,14).

Bobrekte glomeruler skleroz, interstisyel fibrozis,

damar hasarina neden olmaktadir
hiicre proliferasyonu ve inflamasyon gorilmektedir
(12,15,16). Kan basinci artisiyla ortaya cikan bu
degisikliklerin cogu vyine kan basincinin yiiksek
seyretmesine de katkida bulunmaktadir. Bu modelde
ayrica genellikle viicut yag oraninda ve viicut

agirliginda azalma gozlenmektedir (11,13,17).

DOCA-tuz modelinde hipertansiyon ile birlikte
gelisen kardiyovaskiiler ve renal yeniden yapilanma,
hipertansiyonlu ve kalp/bobrek yetmezligi olan hasta
bireylerde de meydana gelmektedir. Dolayisiyla,
DOCA-tuz modeli hipertansiyonu basarili bir sekilde
taklit ederek,
iliskili
olanak

hipertansiyon ve hipertansiyonla

hastaliklarin  patogenezinin incelenmesine
Fakat

gelisiminin belirli nedenlerini arastirmak icin bu

saglamaktadir. hipertansiyonunun
model kullanildiginda bazi dezavantajlarn oldugu da
bilinmektedir. Bu modelde oldugu gibi hipertansif
bireylerin cogunlukla tek bobrege sahip olmadiklar
bilinmektedir. Ayrica modelde hipertansif hayvanlarin
vicut agirliginda azalma gozlenmesi hipertansif
hastalarin klinigine genellikle uymamaktadir. Bunun
yaninda DOCA-tuz modelinde birka¢ hafta icinde
siddetli Fakat bu
model hem gelisme hizi hem siddeti bakimindan

hipertansiyon gelismektedir.
bircok hipertansif hastadaki kan basinci artisin1 tam
Genellikle tek bobrek
cikanlarak olusturulan bu modelde, tedavi amaciyla
yoldan
eliminasyonunun da nefrektomi ile degisebilecegi

olarak yansitmamaktadir.

kullamlan renal itrah edilen bilesiklerin
gozden kacirilmaktadir.

Bu hipertansiyon modelinde nefrektominin
ardindan sicanlara DOCA-tuz uygulamasi genellikle
3-6 hafta siireyle yapilmaktadir. Bircok calismada dort
haftalik DOCA-tuz uygulamasinin sistolik kan basincini
anlamliolarak artirmak icin yeterli oldugu goriilmiistdir.
Literatirde daha uzun sireli DOCA-tuz uygulamasinin
yapildig1 calisma sayisi azdir (8).

standart DOCA-tuz modelinden daha yavas ve daha

Bu calismada,

az siddette seyreden ve daha uzun sureli kan basinci
artisinin oldugu bir hipertansiyon modeli olusturmak
amaclanmistir. Tek tarafli nefrektomi uygulamasinin
yapildig1 standart DOCA-tuz modelinden farkli olarak,
bu calismada nefrektomi yapilmadan sadece uzun
sureli (12 hafta) DOCA-tuz uygulamasiyla, noninvaziv
kronik hipertansiyon hayvan modeli olusturulmus ve
sicanlarin kan basinci, viicut agirigi, kalp ve bobrek
islevlerindeki degisiklikler incelenmistir.
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GEREC ve YONTEM

Kimyasallar

Tum kimyasal maddeler Sigma Chemical Co. (St
Louis, MO, USA) sirketinden alinmistir. DOCA, 20 mg/
ml konsantrasyonda misir yagi icerisinde uygulanacagi
glin taze olarak hazirlanmstir.

Hayvanlarin bakimi

Bu calismamin deney protokolii Gazi Universitesi
Hayvan Deneyleri Yerel Etik Kurulu Baskanlig
tarafindan onaylanmistir (Tarih: 26.01.2021 ve
Karar No: E-66332047-604.01.02-21096). Calismada
Kobay Deney Hayvanlari Laboratuvari Sanayi ve
Ticaret A.S.’den temin edilen, 8 haftalik Wistar
albino cinsi erkek sicanlar (200-220gr) kullanmlmistir.
Tum hayvanlar calisma boyunca deney hayvan
laboratuvarinda, 12 aydinlk /12
karanlik periyodunda, (22+1) °C oda sicakliginda

saat saat
barindinlmistir. Sicanlar musluk suyu ve standart
pellet yem ile beslenmistir.

DOCA-tuz hipertansiyon modelinin olusturulmasi

Sicanlar rastgele 2 gruba aynlmistir: 1. grup;
Kontrol (n:4), Il. grup; DOCA-tuz (n:4).

DOCA-tuz grubundaki sicanlara, haftada iki kez 20
mg/kg dozunda DOCA subkitan yoldan uygulanmis ve
icme sularnina %1 NaCl ve %0,2 KCl ilave edilmistir.
DOCA enjeksiyonu ve icme suyuna tuz eklenmesi 12
hafta boyunca yapilmistir. Kontrol grubuna herhangi
bir madde uygulamasi yapilmamis, icme suyu olarak
musluk suyu verilmistir. DOCA misir yag icerisinde
hazirlanmistir.

Sistolik kan basinci ol¢iimii ve agirlik takibi

Tum sicanlann sistolik kan basinclart her hafta
noninvaziv kan basinci 6lcme yontemi (Tail Cuff) ile
olctlmustur (NIBP200A, COMMAT (BIOPAC), Turkiye).
Calismaya baslamadan once hayvanlarin kan basinci
olciimii sirasinda yasayacagi stresi en eza indirmek
icin alistirma olcumleri yapilmistir. Daha sonra tum
hayvanlarin 0. Hafta 6lcumu yapilarak normotansif olan
sicanlar deneye dahil edilmistir. Hayvanlar ol¢climden
once 1sitma kabininde 1sitilmis ve daha sonra olgcim
kutularina yerlestirilmistir. Sakin ve hareketsiz olan
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sicanlarin kan basinclan kuyruklarindan olculmustur.
Her kan basinc1 olcim zamaninda, her bir sican icin
en az 5-6 olclim alinmis ve bu degerlerin ortalamasi
sistolik kan basinci olarak kaydedilmistir. Sicanlarn
viicut agirtiklan da takip edilmistir.

izole organ banyosu deneyleri

Ketamin (60 mg/kg), ksilazin (10 mg/kg) ve
(0,2 ml/kg)
edilen sicanlarin gogis kafesleri acildiktan sonra

heparin kombinasyonu ile anestezi
hizli bir sekilde vena cava superior baglanip sag
atriyum kesilerek cikarilmis ve 6nceden sogutulmus
ve gazlandinlmis Krebs solusyonu (mM: NaCl 119;
NaHCO, 25; KCl 4,6; MgCl, 1,2; KH,PO, 1,2; CaCl, 2;
H,0 2,5; monohidratglukoz 11) igine alinmistir. Daha
sonra kalbin geri kalan kismi kesilerek cikarilmis
ve sol ventrikil dokusundan papiller kaslar izole
edilmistir. Ardindan dokular hizla sisteme asilmis ve
2g on gerim verilmistir. Papiller kaslar stimulator
ile uyarnilmistir (1Hz, 1ms, esik voltaj degerinin %20
fazlasi voltaj). Sag atriyum ve papiller kas dokulan
40 dakikalik dengelenme siiresi boyunca, 10 dakikada
bir Krebs
strecinin ardindan dokularin izoprenalin (10" - 107
M), asetilkolin (10 - 10®°) ve fenilefrin (10 - 107)
kiimiilatif dozlarina verdigi kasilma ve kalp atim hizi

cozeltisiyle yikanmistir. Dengelenme

cevaplan kaydedilmistir.

Plazma BUN ve kreatinin ol¢limii
Plazma BUN ve kreatinin dizeylerinin olcumdg,
enzimatik yontemler kullanilarak gerceklestirilmistir.

istatistiksel analiz

Tim bulgular ortalama + SEM seklinde ifade
Kasilma ve kalp atim hiz1
“baseline” cevaplarn ylizdesi olarak hesaplanmistir.

edilmistir. cevaplan
Kan basinci ve viicut agirhigr degerleri ile izole
organ banyosu calismalarindan elde edilen verilerin
istatistiksel analizinde Repeated-measures Two-way
ANOVA ve ardindan Bonferroni testi kullanilmistir.
Plazma BUN ve kreatinin 6lcumlerinin analizi Student
t testi kullamlarak yapilmistir. Tum analizlerde
p<0,05 olan degerler istatistiksel olarak anlamli kabul
edilmistir.



BULGULAR

DOCA-tuz grubunda yer alan sicanlarin sistolik
ilk haftadan
baslamis ve 12 hafta boyunca kontrol grubuna gore

kan basinci itibaren yiikselmeye

yuksek seyretmistir (p<0,05) (Sekil 1).
Daha
olusturdugumuz

once nefrektomi uygulayarak
(11,13),

nefrektomi yapilmadan olusturulan bu DOCA-tuz

modellerin  aksine

p—

—o— Kontrol
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modeli, sicanlarin viicut agirliklarinda azalmaya
neden olmamistir (p>0,05) (Sekil 2).

DOCA-tuz hipertansif sicanlarin fenilefrinle (10
ve 10° M) uyarilan sag atriyum kasilma cevaplan
kontrol grubundan yiiksektir (p>0,05). Fenilefrinle
ile indiklenen sag atriyumun ritmik aktivitesi
ile papiller kas kasilma cevaplari her iki grupta
benzerdir (p>0,05) (Sekil 3).

-2 DOCA-tuz

Sistolik kan basinci (m

1 1 1 1 1t &t 1 T 1
01 23 45 6 7 8 9

Hafta

Sekil 1. Nefrektomi yapilmadan 12 hafta sureyle DOCA-tuz uygulamasinin sistolik kan basinci lizerine etkisi. DOCA-tuz

uygulamasi sistolik kan basincini anlamli olarak artirmistir. Sonuclar ortalama + SEM seklinde ifade edilmistir. * p<0,05 (n=4).

Turk Hij Den Biyol Derg

489



500-
—— A ——
= 400-
=0
= ﬁ 300
<
— o 200-
-
g —
: 100
=

0

Kontrol DOCA-tuz

Sekil 2. Nefrektomi yapilmadan 12 hafta siireyle DOCA-tuz uygulamasinin viicut agirligi iizerine etkisi. DOCA-tuz hipertansif

sicanlarin viicut agirliklar1 kontrol grubuyla benzerdir. Sonuclar ortalama + SEM seklinde gosterilmistir. p>0,05 (n=4).

a) b)
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Sekil 3. Sag atriyum ve sol ventrikil papiller kasinda fenilefrin (FE) konsantrasyonuna bagli % kasilma ve kalp atim hizi
cevaplari. a) Sag atriyum “developed tension” b) Sag atriyum “resting tension” c) Sag atriyum sinis ritmi d) Sol ventrikiil
papiller kas kasilmasi. Fenilefrinle (10-6 ve 10-5 M) uyarilan sag atriyum kasilma cevaplar hipertansif sicanlarda kontrol

grubundan yliksektir. Sonuclar ortalama + SEM seklinde ifade edilmistir. * p<0.05 (n=4)
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izoprenalinin en yiiksek konsantrasyonunun (107
M) olusturdugu sag atriyum kasilma cevabinin (resting
tension) hipertansif grupta kontrol grubuna gore daha
diisiik oldugu gésterilmistir (p<0,05). izoprenalin ile
indliklenen sag atriyumun ritmik aktivitesi ile sol
ventrikilun kasilma cevaplan her iki grupta benzerdir
(p>0,05) (Sekil 4).

a)
Developed Tension
1609 —— Kontrol -8 DOCA-tuz
—_
o
;-:- 100
4]
E
@ 60
'
u T T T T T
A1 A0 9 -8 7
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c)
_ 2607 —= Kontrol -2~ DOCA-tuz
=
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N
T 150-
£
= {00-
=
o
w0
L'
u T 1 T 1 L
A1 10 9 8 7
izo [LogM]

Asetilkolin ile uyarilan sag atriyumun kasilma
cevaplar ve ritmik aktivitesi kontrol grubuyla DOCA-
tuz grubunda benzer bulunmustur (p>0,05) (Sekil 5).

Bobrek islevlerinin gostergesi olarak kullanilan
plazma BUN ve kreatinin diizeylerinin DOCA-tuz
hipertansif sicanlarda daha yiiksek oldugu gozlenmistir
(p<0,05) (Sekil 6).

b)
Resting Tension
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Sekil 4. Sag atriyum ve sol ventrikiil papiller kasinda izoprenalin (izo) konsantrasyonuna bagli % kasilma ve kalp atim hizi
cevaplar. a) Sag atriyum “developed tension” b) Sag atriyum “resting tension” c) Sag atriyum sinis ritmi d) Sol ventrikdl
papiller kas kasilmasi. izoprenalinin (10-5 M) olusturdugu sag atriyum kasilma cevabi (resting tension) hipertansif grupta
kontrol grubuna gore daha dusiiktir. Sonuclar ortalama + SEM seklinde ifade edilmistir. * p<0.05 (n=4).
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Sekil 5. Sag atriyum ve sol ventrikiil papiller kasinda asetilkolin (ACh) konsantrasyonuna bagli % kasilma ve kalp atim hizi
cevaplari. a) Sag atriyum “developed tension” b) Sag atriyum “resting tension” c) Sag atriyum sinis ritmi d) Sol ventrikiil
papiller kas kasilmasi. Sag atriyumda asetilkolinin olusturdugu kasilma ve ritmik aktivite cevaplan her iki grupta benzerdir.
Asetilkolin papiller kasta anlamli bir etki olusturmamistir. Sonuglar ortalama + SEM seklinde ifade edilmistir. p>0.05 (n=4).
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Sekil 6. Nefrektomi yapilmadan 12 hafta siireyle DOCA-tuz uygulamasinin plazma BUN ve kreatinin seviyelerine etkisi.
a) Plazma BUN seviyesi, b) Plazma kreatinin seviyesi. DOCA-tuz hipertansif sicanlarin plazma BUN ve kreatinin diizeyleri
kontrol grubundan daha yiiksektir. Sonuclar ortalama + SEM seklinde gosterilmistir. * p<0,05 (n=4).
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TARTISMA

Bu calismada; nefrektomi yapilmadan 12 hafta
boyunca DOCA-tuz uygulamasinin, sistolik kan
yikselttigi,
olusturmadigi, fenilefrin ve izoprenalin ile uyarilan

basincin vicut agiriginda azalma
sag atriyum ve papiller kas cevaplarim degistirdigi;
fakat sag atriyum ritmik aktivesini etkilemedigi;
plazma BUN ve kreatinin dizeylerini yiikselttigi;
ortaya konmustur.

DOCA-tuz modeli ilk defa 1970°Li yillarda
hipertansiyon olusturmak icin kullanilmis ve halen
de kiiciik degisiklikler yapilarak kullanilmaya devam
etmektedir. Bobrek kitlesinin azaltilmas ile birlikte
DOCA uygulamasi ve icme suyunda tuz verilisi kan
basincinin yikselmesine neden olmaktadir. DOCA-
tuz hipertansiyon modeli, ilk birka¢ giin icinde kan
basincinda belirgin bir artisin oldugu “erken faz”
ve sonrasinda kan basincinin haftalarca yiiksek
seyrettigi “kronik faz”dan olusmaktadir (8). Literatiir
incelendiginde cogunlukla tek tarafli nefrektomi
ile birlikte DOCA enjeksiyonu (genellikle 20-60mg/
kg) ve icme suyunda tuz (NaCl/KCl) uygulamasinin
3-12 hafta yapildigi, bu uygulamalarin 3. haftasinda
kan basincinin hizla yikselerek 170 mm Hg’yi
gectigi gorilmektedir (13,14,18-21). Kisa siirede
kan basincinin bu kadar hizli yiikselmesi hipertansif
hastalardaki kan basinct artisi;i tam olarak
yansitmamaktadir. Bu nedenle klinik duruma uygunluk
acisindan deneysel modelde bazi degisikliklerin
yapilmasinin onemli ve gerekli oldugu distinilmiis

ve nefrektomi yapilmadan uzun sureli (12 hafta)

DOCA-tuz uygulamas1 ile hipertansiyon modeli
olusturulmustur.
Calismada hipertansif DOCA-tuz grubundaki

sicanlarin sistolik kan basinci ilk haftadan itibaren
yiikselmeye baslamis ve 3. Haftada 140 mm Hg’nin,
7. haftada 180 mmHg’nin uzerine c¢ikmis ve 12.
Haftanin sonuna kadar 180-200 mm Hg araliginda
seyretmistir. Bu bulgu Wistar sicanlarda ayn sire (12
hafta) ve dozda (20 mg/kg) DOCA-tuz uygulamasinin
(12). Daha

yapildig1 calisma ile de uyumludur

once ekibimiz ve diger arastincilarin yaptig
nefrektomi ve 12 hafta DOCA-tuz uygulamasi ile
olusturulan modellerle kiyaslandiginda, nefrektomi
uygulamadan olusturdugumuz modelimizde kan
basinci artis hizi ve siddetinin daha disiik oldugu
gozlenmistir (13,14,21).

tarafindan nefrektomi yapilarak aym sire ve ayni

Bunun yaninda ekibimiz

dozda DOCA ve tuz uygulamasi ile hipertansiyon
modeli olusturdugumuz calismamizda 8. haftadan
itibaren olumler gozlenmis (muhtemelen patolojinin
agirlasmasi nedeniyle) ve calismanin sonunda (12.
hafta) yaklasik %25 hayvan kaybi olmustur (13).
Nefrektomi yapmadan olusturdugumuz bu modelde
calismanin sonuna kadar (12 Hafta) hayvan kaybi
olmamistir. Ayrica nefrektomi yapilmadan daha kisa
sureli (5 hafta) daha yuksek dozda DOCA (50 mg/kg)
ve NaCl uygulamasinin kullanildig baska bir calismada
kan basincinin anlamli olarak yiikseldigi bildirilmistir
(22). Bu veriler nefrektomi uygulamasi yapilmadan
da uzun siireli DOCA-tuz uygulamasi ile klinige daha
uygun bir seyirde kan basinci artisi ile hipertansiyon
modelinin olusturulabilecegini gostermektedir.
DOCA-tuz modelinde hipertansif hayvanlarin
vicut agirliklarinin daha disiik seyrettigi bircok
calismada (11,13,17,20,21).  Bu
durumun da idrarla protein atiiminda artisla iliskili

bildirilmistir

oldugu ileri stirilmistir (17). Bu calismada 12 hafta
DOCA-tuz uygulamasi yapilan hipertansif sicanlarin
vicut agirliginda bir azalma gozlenmemistir.
Nefrektomi yapmadan 12 hafta DOCA-tuz uygulamasi
yapan Kubacka ve arkadaslan ve 5 hafta DOCA-
tuz uygulamasi yapan Yao ve arkadaslarinin yaptig
calismalarda da sicanlarin viicut agiriginda azalma
olmadig1 bildirilmistir (12,22). Hipertansif bireylerde
kilo kaybi sk gézlenen bir durum degildir. Verilerimiz,
nefrektomisiz DOCA-tuz uygulamasiyla olusturulan
hipertansiyon modelinin, klinikteki durumu daha iyi
yansitabilecegini gostermektedir.

DOCA-tuz modelinde hipertansiyon ile birlikte
kardiyovaskiler yeniden yapilanma da (genellikle
uyarilma-kasilma bozukluklar, hipertrofi, fibrozis,
indiiklenmektedir

endotel islev bozuklugu gibi)
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(10,11,13). Kardiyak islev bozuklugu, hipertansiyon
gibicesitlikardiyovaskilerhastaliklarinpatogenezinde
ve ilerleyisinde oOnemli rol oynamaktadir. Bu
calismada, nefrektomisiz DOCA-tuz uygulamasiyla
olusturulan hipertansiyon modelinde kardiyak islev
bozuklugu izole dokularda izoprenalin, fenilefrin ve
asetilkolinin olusturdugu cevaplar (kasilma ve ritmik
aktivite)
grubuyla karsilastinldiginda hipertansif sicanlarda;

karsilastinlarak incelenmistir.  Kontrol
fenilefrinle uyarilan alfa-1 adrenoreseptor aracili sag
atriyumun kasilma cevaplarinin daha yiiksek oldugu,
izoprenalinle olusturulan beta reseptor aracili sag
atrityum kasilma cevabinin (resting tension) daha
diisik oldugu, papiller kas kasilma yanitlan ile
sag atriyum ritmik aktivitesinin her iki uyaryla da
degismedigi gozlenmistir. Asetilkolinin sag atriyumun
kasilma cevaplan ve ritmik aktivitesinin ise her iki
grupta benzer oldugu bulunmustur. Bu bulgular
hipertansiyonda kalp islevlerinde meydana gelen
bozukluklarda; sag atriyumda daha cok alfa ve beta
adrenerjik reseptor aracili yanitlardaki degisikligin
rol oynayabilecegine isaret etmektedir. Bununla
birlikte, altta yatan mekanizmalarn aciklanabilmesi
icin daha ileri incelemelerin yapilmasina ihtiyac
vardir.

Kan ure ve kreatinin seviyeleri bobrek islevinin
en onemli gostergeleri olarak kabul edilmektedir.
Ure, protein metabolizmasinin azot iceren baslica
metabolik Urlintidir. Kreatinin endojen olarak Uretilen
ve vicut sivilarina saliverilen bir Urundir. Bobrek
islevleri bozuldugunda tire, irik asit ve kreatinin gibi
maddelerin bobreklerden atilimlari azalir ve bunlarin
plazma diizeyleri artar. Daha onceki calismalarda
hipertansif bireylerde ve hayvan modellerinde
plazma iire ve kreatinin seviyelerinin yiikseldigi
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bildirilmistir (22-25). Bu calismada nefrektomisiz
DOCA-tuz hipertansif sicanlarin plazmalarinda BUN
ve kreatinin diizeylerinin ylikseldigi gozlenmistir. Bu
bulgu hem nefrektomi+DOCA-tuz uygulamasi ile hem
de nefrektomisiz DOCA-tuz uygulamasinin yapildig
(22,24,25).
nefrektomi uygulamasi yapilmadan da uzun sureli

calismalarla  uyumludur Verilerimiz

DOCA-tuz uygulamast ile hem hipertansiyonun
hem de hipertansif bireylerde siklikla gozlenen
bobrek islevlerinde bozulmalarin gelisebilecegini
gostermektedir. Ayrica nefrektomi girisimi yapilmadan
olusturulan bu modelin, bobrek islevlerinin yan sira
tedavi amaciyla kullanilan renal yoldan itrah edilen
ve klinikteki
durumu yansitmasi acisindan da daha uygun olacagi

maddelerin etkilerinin incelenmesi
dusunulmektedir.

Elde edilen sonuclar, nefrektomi yapilmadan
12 hafta DOCA-tuz
daha yavas ve daha az siddette seyreden kan

boyunca uygulamasi ile
basinci artisinin meydana geldigini ve daha uzun
stireli bir hipertansiyon modeli olusturuldugunu
gostermektedir. Ayrica sag atriyumda alfa ve beta
adrenerjik reseptor aracili yanitlarda degisiklik
gozlenmis ve bobrek islevlerinde de bozulma ortaya
cikmistir. Bu veriler nefrektomisiz olusturulan DOCA-
tuz modelinin hipertansif bireylerdeki kan basinci
seyrini daha iyi yansittigimi, viicut agiriginda dusiise
neden olmadiginm ve hipertansiyonla iliskili kardiyak
ve renal islev degisikligine yol actigini gostermektedir.
Nefrektomi ile birlikte genellikle 3-6 hafta DOCA-tuz
uygulamasiyla olusturulan standart modelin yerine
nefrektomisiz 12 hafta DOCA-tuz uygulamasiyla
olusturulan bu hipertansiyon modelinin klinikteki
durumu yansitmasi acisindan daha uygun olacag
dusunulmektedir.
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Ordu ilinde sindirim sistemi sikayeti ile polikliniklere basvuran
hastalarda bagirsak parazitlerinin sikliginin ve risk faktorlerinin
degerlendirilmesi
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OZET

Amag: Bu calismamn amaci Tiirkiye’de Ordu ilinde
sindirim sistemi sikayeti ile basvuran hastalardaki parazit
varligim, tirlerini ve parazit pozitifligini etkileyen
faktorleri arastirmaktir.

Yontem: Sindirim sistemi sikayeti ile basvuran

317 hasta calismaya alinmistir. Hastalara sosyo-
demografik ozelliklerini; yasam tarzlarin1 ve sindirim
sistemi sikayetlerini iceren anket uygulanmistir. Diskida
parazit tanisi icin Selofanli bant yontemi, nativ-ligol,
sedimantasyon ve Modifiye kinyoun asit-fast, yontemleri
kullamlmistir. Ornekler hazirlandiktan ve boyandiktan

sonra mikroskopta incelenmistir.

Bulgular: 317 hastanin 205 (%64,66)’inde parazit
pozitifligi tespit edilmistir. Bunlardan Blastocystis spp.
%34,1ini, Cryptosporidiumspp %34,7 sini, Entamoeba coli
%16,1 ini olusturmaktadir. Helmint goriilme oram %2,8,
protozoa goriilme oram %97,2 olarak tespit edilmistir.

Parazit pozitif cikan hastalarin %73,7’si 40 yas ve Uzeri

ABSTRACT

Objective: The aim of this study is to investigate
the parasite prevalence, species and factors affecting
parasite positivity in patients with digestive system
complaints in Ordu Province in Turkey.

Methods:

gastrointestinal

317 patients who presented with

complaints were included in the
study. A questionnaire including; socio-demographic
characteristics of the patients, lifestyle and digestive
system complaints was applied. Cellophane band
and Modifiye

kinyoun acid-fast methods were used for the diagnosis

method, nativ-lugol, sedimentation
of fecal parasites. After the samples were prepared and

stained, they were examined under a microscope.

Results: Parasite positivity was detected in 205
(64.66%) of 317 patients. Blastocystis spp. constitutes
34.1%, 34.7% of Cryptosporidium spp and 16.1% of
Entamoeba coli. The incidence of helminths was 2.8%

and the incidence of protozoa was 97.2%. 73.7% of
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olup %72,7’si kadin ve %81’i evli bireylerden olusmustur.
Ayrica %65,6’s1 orta gelir dizeyinde, %48,3’u ise ilk ve
ortaokul egitim diizeyindedir. Diger taraftan %58,5’inin
koylerde yasadigi, %74,1’inin ev hammi/issiz oldugu
gorulmustur. Ek olarak parazit pozitif cikan hastalarin
%77,6’s1 cekirdek ailede yasadigini, %51,2’si sehir sebeke
suyu kullandigini ve %93,7’si sebze agirlikli beslendigini
belirtmistir. Diger taraftan parazit pozitifligi tespit
edilen hastalarin 9 (%4,4)’unda ilk bakida parazit tespit
edilememis ancak 2. ve 3. bakilarda tespit edilebilmistir.
Entamoeba coli, Blastocystis spp. ve Cryptosporidium
spp de salya sikayeti, Enterobius vermicularis‘de alerji,
makat kasintisi, salya ve istah artmasi sikayetleri anlamli
oranda daha yiiksek bulunmustur (p<0.05).

Sonug: Sindirim sikdyeti ile gelen hastalarda yiiksek
oranda parazit oldugu goriilmiistiir. Ordu ilinde en cok
Blastocystis spp. ve Cryptosporidium spp. turlerine
rastlanmisti. Buna gore calismanin sonucu olarak
sindirim sikayeti ile basvuran (0zellikle sikayetleri
diizelmeyen) hastalarin mutlaka parazit acisindan
da degerlendirilmesi ve ilk diski bakisi negatif gelse
de parazitoz on tanisinin hemen ekarte edilmemesi

onerilir.

Anahtar Kelimeler: Bagirsak paraziti, epidemiyoloji,

sindirim sistemi

the parasite positive patients were in the age group
of 40 years and over, 72.7% were women, 81% were
married, 65.6% were middle-income, 48.3% had a
primary and secondary education level. 58.5% lived in
villages, 74.1% were housewives / unemployed. 77.6%
of the parasite positive patients lived in the nuclear
family, 51.2% were using city water, 93.7% were eating
vegetables predominantly. In 9 (4.4%) of the patients
with parasite positivity, no parasite was detected at the
first examination, and it was detected in the 2nd and
3rd Bakers. The complaints of salivation in Entamoeba
coli, Blastocystis spp. and Cryptosporidium spp, and
allergy, rectal itching, drooling, increased appetite were

significantly higher in Enterobius vermicularis (p<0.05).

Conclusion: It has been observed that there is a high
rate of parasites in patients presenting with digestive
complaints. Mostly Blastocystis spp., Cryptosporidium
spp species were observed in Ordu Province. Patients
who present with the complaint of digestion, especially
those whose complaints do not improve, should definitely
be evaluated in terms of parasites and the preliminary
diagnosis of parasitosis should not be immediately ruled

out, even if the first stool examination is negative.

Key Words:

digestive system

Intestinal parasite, epidemiology,

GIRIS

Bagirsak parazit enfeksiyonu tiim diinyada
etkilemektedir (1).
enfeksiyonlar ozellikle az gelismis ve gelismekte

3,5 milyar insam Paraziter
olan ilkeler basta olmak lzere tim diinyada hala
stk goriilmesi nedeniyle halk sagligi sorunu olarak
(2,3).

infeksiyonlarin siklig1 toplumdan topluma, bolgeden

onemini  korumaktadir Bagirsak parazit
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bolgeye farkliliklar gostermektedir. Egitim, vyas,
hijyen, beslenme sekilleri, iklim, sosyo-ekomonik
diizey, alt yapi, nifus hareketleri gibi bircok faktor
(2,4).

parazitlerinin turleri de bolgeden bolgeye farkliliklar

bu farkliiga neden olmaktadir Bagirsak
gostermektedir. Degisik cografi ozelliklere ve degisik
iklim kosullarina sahip Tirkiye’de farkli parazit
turlerine sikca rastlanmaktadir (4).

Parazit pozitif olan hastalar karin/mide agnsi,



bulant1 kusma, ishal, kabizlik, bagirsak seslerinde
artma, istahsizik, emilim bozuklugu gibi daha cok
sindirim sistemine ait sikayetlerle doktora basvururlar
(1,5,6). Toplumda sikca karsilasilan bu sikayetlere
irritabl bagirsak sendromu (7), inflematuvar bagirsak
hastaliklar (8), gastrointestinal sistem maligniteleri
(9,10), (10) gibi
hastaliklar da sebep olmakta ve parazit enfeksiyonlar

karaciger hastaliklar bircok
ilk asamada dusunulmeyebilmektedir.

Bu calismamin amac1 Turkiye’de Ordu ilinde
sindirim sistemi sikayeti ile polikliniklere basvuran
turlerini

hastalarda parazit sikligini, ve parazit

pozitifligini etkileyen faktorleri arastirmaktir.

GEREC ve YONTEM

Ordu
Universitesi Egitim Arastirma Hastanesi ic hastaliklan

Calismanin  kapsamin1t  Saglik Bakanligi

poliklinigine sindirim sistemi sikayetleriyle

polikliniklere basvuran ve Parazitoloji Anabilim
Dali laboratuvarina ornek getirmeyi kabul eden 317
hasta olusturmaktadir. Calismada sosyo-demografik
ozelliklerine; icme sulan, hayvan besleme,
beslenme sekilleri gibi yasam tarzlarina ve sindirim
sistemi sikayetlerine yonelik sorular iceren anket
uygulanmistir. Hastalara ilk diski bakisinda parazite
rastlanilmadiginda 10 giin i¢inde farkli zamanlarda iki
kez daha diski 6rnegi getirmesi gerektigi anlatitmistir.

Hastalara diski toplama kaplari verilmis ve ishalli
olanlarin 3-4 corba kasigi, olmayanlarin ise bir ceviz
biyikluglindeki diski 6rneklerini kaba koyup agzin
sikica kapattiktan sonra bir saat icinde parazitoloji
laboratuvarina ulastirmalan gerektigi aciklanmistir.
Enterobius  vermicularis’in yumurtalarin1 tespit
etmek icin anal selofan band yontemi uygulanmistir.
Selofanbant 10-15cm uzunlugunda kesilmis yapiskan
yiuizi dis tarafa gelecek sekilde kivrilmis ve hastanin
anis etrafina degdirilerek yumurtalarin yapismasi
saglanmistir. Bu islemin tuvalet ya da banyodan
once uygulamasi gerektigi hastaya anlatitmistir.
Bant duz bir sekilde temiz bir lama yapistirilmis ve

mikroskopta incelenmistir. Hastanin parazitle enfekte

olmadigin1 soyleyebilmek icin 3-4 giin ara ile tekrar
baki yapilmistir. Diski da parazit tanisi icin Selofanl
bant yontemi, nativ-ligol, sedimantasyon ve Modifiye
(11-
13). Ornekler hazirlandiktan ve boyandiktan sonra

kinyoun asit-fast, yontemleri kullamlmistir
mikroskopta incelenmistir.

Analizlerde IBM SPSS Statistics 22.0 programi
kullamlmistir. Veriler say1 (yuzde) ile ozetlenmistir.
Verilerin analizinde Pearson Ki-Kare testi, Yates
Dizeltmeli Ki- Kare ve Fisher Kesin Ki-Kare testi
kullanmilmistir.  Bagirsak paraziti varligi olas1 risk
faktorlerini belirlemek icin Binary Logistik regresyon
analizi yapilmis ve p<0,05 degeri istatistiksel olarak
anlamli kabul edilmistir.
ilgili  Ordu Klinik
Arastirmalar Etik Kurulu’ndan onay alinmistir (Tarih:
05.02.2016 ve Karar No: 2016-3).

Calisma ile Universitesi

BULGULAR

Sindirim sistemi sikayeti olan 317 hastanin 205
(%64,66)’inde parazit pozitifligi tespit edilmistir.
Calismada helmint gorilme oram %2,8 ve protozoa
gorulme oran1 %97,2 olarak belirlenmistir (Tablo 1).
Parazit pozitif cikan hastalarin %73,7’si 40 yas ve
uzeri olup %72,7’si kadinlardir. Bunlarin %81 i evli olup
%65,6’s1 orta gelir diizeyine sahiptir. Ayrica %48,3’u
ilk ve orta okul egitim diizeyine sahiptir ve %58,5 i
koylerde yasadigi belirlenmistir. Parazit pozitifligi olan
ve olmayanlar sosyo-demografik ozellikleri acisindan
karsilastinldiginda ise gruplar arasinda anlamli bir
farkliik bulunmamistir (Tablo 2).
cikan hastalarin %77,6’s1 cekirdek ailede yasayip,

Parazit pozitif

%51,2 si sehir sebeke suyu kullanmiyor olup %89.3 U
evde hayvanin beslemedigi ve %93,7’si sebze agirlikli
beslendigi belirlenmistir. Parazit pozitifligi olan ve
olmayan hastalar aile yapisi, kullanilan su tipi, evde
hayvan besleme durumu, beslenme sekli ve bulasici
hastalik bilgi durumu acisindan karsilastirildiklarinda
aralarinda anlaml farkliik bulunmamistir (Tablo 2).

belirlemek

Bagirsak paraziti risk faktorlerini

icin yapilan logistik regresyon analizi sonucunda
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Tablo 1. Diski 6rneklerinde parazitlerin tiir dagilimlar

Say1 %
Protozoonlar
Blastocystis spp. 108 34.1
lodamoeba butschlii o) 2.8
Entamoeba coli 51 16.1
Entamoeba histoloytica 2 0.6
Dientamoeba fragilis 15 4.7
Giardia intestinalis 21 6.6
Chilomastix mesnili 1 0.3
Cryptosporidium spp 110 34.7
Cyclospora 9 2.9
Endolimax nana 1.9
Entamoeba hartmanni 0.9
Helmintler
Ascaris lumbricoides 1 0.3
Taenia saginata 1 0.3
Hymenolepis nana 0 0
Enterobius vermicularis 7 2.2

yas grubunun olas1 risk faktorlerinden oldugu
belirlenmistir (p=0.040). Yas grubu olarak 25 alt1 yas
azaldikca parazit varligimin arttig1 tespit edilmistir
(B=-0.990 0Odds Ratio=0.372 %95 Cl 0.138-0.998
p=0.049).
yasam sekli verileri acisindan ise anlamli bir sonuc

Diger sosyo-demografik ozellikler ve
bulunamamistir (Tablo 3).

Parazit pozitifligi tespit edilen hastalarin 9’unda
(%4,4) ilk bakida parazit tespit edilememis 2. ve
3. bakilarda tespit edilebilmistir. Hastalarin 8’i
(%2) ilk bakiya, 165’i (%80,5) ikinci bakiya, 195 de
(%95, 1) Uclincli bakiya gayta ornegi getirmemislerdir.
Parazitler yas gruplarina gore karsilastinldiginda
olarak<25
yas grubunda daha fazla oldugu tespit edilmistir

ise Ascaris lumbricoides’in anlamli
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(p=0.002). Diger taraftan parazitlerin cinsiyetlere
gore karsilastinlmasinda Dientamoeba  fragilis’in
erkek cinsiyette anlamli olarak daha fazla
bulunmustur (p=0.026) (Tablo 4).

Parazit tiirleri ile sikayetler karsilastinldiginda;
spp.’de

birlikte daha fazla oranda salya sikayeti (p=0.06);

Blastocystis sinirda anlamli  olmakla
Entamoeba coli’de daha fazla oranda salya sikayeti
(p=0.044); Enterobius vermicularis’de daha fazla
oranda alerji (p=0.012), makatta kasint1 (p=0.030),
istah artmas1 (p=0.013); sinirda anlamli olmakla
birlikte Cryptosporidium spp.’de daha fazla oranda
salya sikayeti (p=0.062) belirlenmistir. Diger parazit
turlerinin sikayetlerle bir iliskisi ise bulunmamistir
(Tablo 5).




Tablo 2. Parazit pozitif ve negatif olan hasta gruplarinin sosyo-demografik 6zellikler ve yasam sekillerine gore karsilastirilmasi

Parazit
Negatif Pozitif P Degeri
n=112 n=205
<25 12 (10.7 %) 12 (5.9 %)
Yas 25-39 14 (12.5 %) 42 (20.5 %) 0,083
40 ve Uzeri 86 (76.8 %) 151 (73.7 %)
Kadin 87 (77.7 %) 149 (72.7 %)
Cinsiyet 0.401
Erkek 25 (22.3 %) 56 (27.3 %) :
Bekar/Dul 29 (25.9 %) 39 (19.0 %)
Medeni Durum 0.200
Evli 83 (74.1%) 166 (81.0 %) :
iyi 8 (7.1 %) 15 (7.3 %)
Ekonomik Durum Orta 84 (34.4 %) 160 (65.6 %) 0.753
Disuk 20 (17.9 %) 30 (14.6 %)
Okur Yazar Degil 43 (38.4 %) 60 (29.3 %)
. ilkokul/Ortaokul 50 (44.6 %) 99 (48.3 %)
Ogrenim Durumu
Lise 12 (10.7 %) 26 (12.7 %) 0.342
Universite 7 (6.3 %) 20 (9.8 %)
Koy 66 (58.9 %) 120 (58.5 %)
Yerlesim Birimi Ilce 12 (10.7 %) 18 (8.8 %) 0.814
Sehir 34 (30.4 %) 67 (32.7 %)
Ev Hamm/lIssiz 81 (72.3 %) 152 (74.1 %)
isci/Memur 6 (5.4 %) 16 (7.8 %)
Meslek 0.695
Esnaf 7 (6.3 %) 9 (4.4 %) :
Emekli 18(16.1%) 28(13.7%)
Cekirdek Aile 84 (75.0 %) 159 (77.6 %)
Aile Yapisi Genis Aile 22 (19.6 %) 35 (17.1 %) 0.849
Diger 6 (5.4 %) 11 (5.4 %)
Sebeke Suyu 51 (45.5 %) 105 (51.2 %)
Kuyu/Dere Suyu 6 (5.4 %) 6 (2.9 %)
Kullanilan Su tipi Hazir Su/Antici Suyu 24 (21.4 %) 35 (17.1 %)
Kaynak 26 (23.2 %) 51 (24.9 %) 0648
Karisik 5(4.5 %) 8(3.9 %)
Evet 10 (8,9 %) 22 (10.7 %)
Evde Hayvan Besleme 0.753
Hayir 102 (91,1 %) 183 (89.3 %)
Et Agirlikli 3(2,7%) 13 (6.3 %)
Beslenme Sekli 0.278
Sebze Agirlikli 109 (97,3 %) 192 (93.7 %)
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Tablo 3. Ordu ili ve ilcelerinde gastrointestinal sikayetleri olan bireylerde bagirsak parazit enfeksiyonu ile iliskili risk fak-
torlerinin tek degiskenli analizi

Degiskenler b Tahmini Rolatif Risk %95 Cl p Degeri
Yas Grubu

25 Yas Alti -0.990 0.372 0.138-0.998 0.049

25-39 0.464 1.590 0.777-3.254 0.204

%gkrfr"\'(':‘za'?”g:f“ﬂ” -1.129 0.323 0.096-1.089 0.068

e g -0.840 0.432 0.137-1.361 0.152

Liseg -0.664 0.515 0.148-1.784 0.295

Tablo 4. Yas ve cinsiyete gore parazit turlerinin karsilastirilimas

Yas Cinsiyet
<25 | 2539 | 10Ve p Kadin Erkek Degeri
n=24 n=56 2 Degeri n=236 n=81 p e
n=237
Yok 18 33 158 160 49
Blastocysti (75%) (58.9%) | (66.7%) (67.8%) (60.5%) 0.289
astocystis spp. .
Y PP . 6 23 79 0.340 76 32
(25%) | (41.1%) | (33.3%) (32.2%) (39.5%)
Yok 24 54 230 229 79
o — (100%) | (96.4%) | (97.0%) (97.0%) (97.5%)
¥ 0.474
butschlii 1.0
Var 0 2 7 7 2
(0,00%) (3.6%) (3.0%) (3.0%) (2.5%)
Yok 20 42 204 200 66
) (83.3%) | (75.0%) | (86,1%) (84.7%) (81.5%)
Entamoeba coli 0.127
o 4 14 33 36 15 0.607
(7.8%) | (27.5%) | (38.1%) (15.3%) (18.5%)
Yok 24 56 235 234 81
Entamoeba (100.0%) | (100.0%) | (99.2%) (99.2%) (100.0%)
histoloytica . 0 0 2 0.558 2 0 0.980
(0.0%) (0.0%) (0.8%) (0.8%) (0.0%)
Yok 21 54 227 229 73
Dientamoeba (87.5%) (96.4%) | (95.8%) (97.0%) (90.1%)
fragilis - 3 2 10 0.275 7 8 0.026
(12.5%) (3.6%) (4.2%) (3.0%) (9.9%)
Yok 23 52 221 218 78
. o (95.8%) | (92.9%) | (93.2%) (92.4%) (96.3%)
Giardia intestinalis ” 0.862 0 0.334
Var | 1(42%) | 471%) | (7.6%) 3 (3.7%)
Yok 24 56 235 236 79
3 3 . (100.0%) | (100.0%) | (96.4%) (100.0%) (98.8%)
Chilomastix mesnili 0.746
. 0 0 2 0 2 0.253
(0.0%) (0.0%) (0.8%) (0.0%) (2.2%)
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- - | | | |
Tablo 4 (devami). Yas ve cinsiyete gore parazit tirlerinin karsilastirilmas
Yas Cinsiyet
<25 | 2539 | Y p Kadin Erkek Desert
n=24 n=56 2 Degeri n=236 n=81 p Deg
n=237
23 55 231 77
o Yok | (95.8%) | (98.2%) | (97.9%) PP, (96.3%)
E. vermicularis 0.820 0.375
Var 1 1 5 4 3
4.2%) | (1.8%) | (2.1%) (1.7%) (3.8%)
24 56 236 .
) Yok | (100.0%) | (100.0%) | (99.65%) 1D ({0 = (69)
Hymenolepis nana
Var 0 0 1 0 0
0.0%) | (0.0%) | (0,35%) (0.0%) (0.0%)
Yok 14 38 154 154 52
Cryptosporidium (58.3%) | (67.9%) | (65.3%) (65.3%) (65.0%) 0,967
Spp- i 10 18 82 0.714 82 28 ’
41.7%) | (32.1%) | (34.7%) (34.7%) (35%)
24 55 231 77
_ Yok 1 (100.0%) | (98.2%) | (97.9%) ZER (00 (96.3%)
Endolimax nana B 5 - 0.612 : B 0.173
Rl 0.0%) | (1.8%) | (2.1%) (1.3%) (3.8%)
24 55 234 79
, Yok 1 (100.0%) | (98.2%) | (99.2%) BN (98.8%)
E. hartmanni 0 7 > 0.714 > 7 0.756
Var
0.0%) | (1.8%) | (0.8%) (0.8%) (1.2%)
23 56 236 79
P— Yok 1 (95.8%) | (100.0%) | (99.65%) 236 (100.0%) | 95 g3 ,
lumbricoides 1 0 1 0.002 0 1 gzl
Rel 4.2% | (0.0% | (0.35%) (0.0%) (1.2%)
Yok 24 55 236 235 80
) ) (100.0%) | (98.2%) | (99.65%) (99.6%) (100.0%)
Taenia saginata 0.560
o 0 2 2 0.176 1 0
0.0%) | (2.8%) | (0.35%) (0.4%) (0.0%)
TARTISMA hastalarin  %64,66’sinda parazit pozitifligi tespit

Genellikle belirti vermeden seyreden paraziter
hastaliklar, gelisme geriligi gibi onemli semptomlara
neden olmasinin yani sira agiklanamayan karin agrilan
ile de karsimiza ¢ikabilmektedir. Calismada sindirim
sistemi sikayeti ile dahiliye poliklinigine basvuran

edilmis ve en cok goriilen ilk Uic sira olarak Blastocystis
spp. (%34,1), Cryptosporidium spp, (%34,7) ve E.
coli (%16,1) belirlenmistir. Ayrica helmint gorilme
oran %2,8 ve protozoa goriilme orani %97,2 olarak
bulunmustur. Diger taraftan parazit pozitif cikan
hastalarin cogunlugunun 40 vyas lzerinde, erkek,
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Tablo 5. Parazit tirlerinin sikayetlere gore karsilastirilmasi

Halsizlik
Parazit tiirleri p Degeri
Var Yok
Salya
Yok 49 (57.6%) 160 (69%)
Blastocystis spp. 0.06
Var 36 (42.4%) 72 (31%)
Salya
Yok 65 (76.5%) 201 (86.6%)
Entamoeba coli 0.044
Var 20 (%23.5) 31 (13.4%)
Alerji
Yok 74 (93.7%) 235 (99.2%)
E. vermicularis 0.012
Var 5 (6.3%) 2 (0.8%)
Makat Kasintis
Yok 92 (94.8%) 217 (99.1%)
E. vermicularis 0.030
Var 5 (5.2%) 2 (0.9%)
Salya
Yok 79 (92.9%) 230(99.6%)
E. vermicularis 0.002
Var 6 (7.1%) 1 (0.4%)
istah Artmasi
Yok 76 (93.8%) 233 (99.1%)
E. vermicularis 0.013
Var 5 (6.2%) 2 (0.9%)
Salya
Yok 48 (56.5%) 158 (68.4%)
Cryptosporidium spp. 0.06
Var 37 (43.5%) 73 (31.6%)

evli, orta gelir duzeyine sahip, ilk-orta okul mezunu,
koylerde yasayan, cekirdek ailesi olan, sehir sebeke
suyu kullanan ve sebze agirlikli beslenen hastalar
olusturdugu tespit edilmistir. Ancak parazit pozitif
olan ve olmayan hastalar karsilastirildiginda gruplar
arasinda bu ozellikler acisindan anlamli farklilik
bulunamamstir. Paraziter hastaliklarin cinsiyete
gore degil de giinlik yasam aktivitelerine gore
dagiiminin  degistigi  duslinilmektedir. Paraziter
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hastaliklarin ayn1 zamanda dusuk sosyoekonomik
diizey, sanitasyon ve egitim eksikligi ile de dogrudan
iliskili oldugu bilinmektedir. Parazit pozitifligi olas
risk faktorleri acisindan degerlendirildiginde ise 25
alti yas grubunda yas azaldikca parazit varliginin
artmakta oldugu belirlenmistir (p=0.049). Tiirkiye’nin
farkli hastanelerinde yapilan calismalarda, bagirsak
parazitlerinin goriilme sikligimin %4,1-75 arasinda
degistigi  bulunmustur (2). Aynica ilkemizde



bolgelere gore sonucunda
Marmara Bolgesin’de %10-34, Karadeniz Bolgesin’de
%54-94, Ege Bolgesin’de %12- 40, Akdeniz Bolgesin’de
%55-80, ig Anadolu Bolgesin’de  %50-75,

Anadolu Bolgesin’de % 60-94 ve Giineydogu Anadolu

yapilan calismalar

Dogu

Bolgesin’de %64-96 oranlarinda oldugu bildirilmistir
(4). intestinal parazit prevelansi acisindan baska
Ulkelerde vyapilan calismalar incelendiginde ise
Libnan’da %12,4, Nepal’de %44 ve Arnavutluk’ta
%66,1 oldugu goriilmektedir (14). Bu calismada da
%64,66 gibi yiiksek bir oranda bulunmustur. Ordu ili
Karadeniz Bolgesin’de olup buldugumuz parazit oram
literaturle uyumludur. Ayrica bu calismanin hasta
grubu sindirim sistemi sikayeti olan hastalar oldugu
icin parazit oranm yiksek bulunmus olabilir.

Gilmez ve arkadaslarimin Hacettepe universitesi
tip fakiiltesi parazitoloji laboratuvarinda yaptiklan
calismada %4.2 oraninda parazit tespit etmisler ve
G. intestinalis (%40), Blastocystis spp. (%22), E.
coli (%12), D. fragilis (%9), E.
ve Taenia spp. (%3) olarak bulmuslardir (15). Uysal

vermicularis (%5)

ve ark. nmin istanbul’da yaptiklan calismada da yine
en sik saptanan dort parazit olarak G. intestinalis
(%62), E. vermicularis (%16), A. lumbricoides (%7)
ve Blastocystis spp. (%6) belirlenmistir (16). Bu
calismada ise G. intestinalis %6.6 gibi daha dusuk
oranda bulunmustur. Diger calismalara benzer olarak
Blastocystis spp., ve E.
gorulen parazitlerdir. Turkiye’de yapilan calismalar
%2 ile
bildirilmistir (17). Yine calismada da Turkiye’deki

coli bu calismada da sik

sonucunda E. vermicularis %11 arasinda
diger calismalara benzer olarak helmint %2,2 oraninda
bulunmustur.

Nyarango ve ark. yaptiklarn calismada et agirlikli
beslenenlerde %65,5 ve sebze agirlikli beslenenlerde
(18). Bu
calismada da parazit pozitifligi tespit edilen hastalarin

%75,9 oraninda parazit rastlamlmistir

%93,7’sinin sebze agirlikli beslendigi belirlenmistir.
Literatiirde Blastocystis de karin agrisi ve ishal, E.
histolytica’de dizanteri, konstipasyon ve tenesmus,
G. intestinalis’de diare, steatore ve malabsorbsiyon,
Cryptosporidium spp.’de diare sikayetlerine daha

cok rastlanildigindan bahsedilmektedir (19,20). Bu
calismada da parazit pozitif olan grupla negatif olan
grup karsilastirildiginda E. coli’de salya sikayetinin,
E. vermicularis’de alerji, makatta kasinti, istah
artmasinin  ve Cryptosporidium spp.’de salya
sikayetinin parazit negatif olan gruba gore anlamli
oranda artmis oldugu tespit edilmistir.

Daha once yapilan calismalarda kirli su kullanimi,
yas, kotl hijyen, disik aile geliri, disik egitim
seviyesi, disik ebeveyn egitimi, soyulmamis /
yikanmamis yiyecek tiiketimi, toprak ve hayvanlarla
yakin temas ve mevsimsel degisiklikler gibi faktorlerin
intestinal parazit icin risk olusturdugu gosterilmistir
(21-24). Bu calismada sadece 25 alt1 yas grubunda
yas azaldikca parazit riskinin arttigi belirlenmistir.
Parazitlerin yas gruplarina gore karsilastinlmasinda
ise A. lumbricoides’in anlamli olarak <25 yas
grubunda daha fazla oldugu, cinsiyetlere gore ise D.
fragilis’in erkek cinsiyette anlamli olarak daha fazla
oldugu tespit edilmistir. Bu durum parazitlerin yasam
sartlan, beslenme durumu ve giinlik aktiviteye gore
degisebilecegi seklinde yorumlanabilir.

Sonu¢ olarak, koruyucu saglik hizmetleri
bakimindan onemini koruyan ve cok kolay bir sekilde
onlenebilecek olan sindirim sisteminin paraziter
hastaliklar1  onemini korumaktda olup nedeni
aciklanamayan karin agrisi sikayetleri ile polikliniklere
basvuran hastalarda akilda tutulmasi gereken bir
durumdur. Ordu ilinde sindirim sikayeti ile gelen
hastalarda yiiksek oranda parazit oldugu gorilmustdr.
Ordu ilinde en cok Blastocystis spp., Cryptosporidium
spp. ve E. coli turlerine rastlamlmistir. 25 alt1 yas
grubunda yas azaldikca parazit riski artmaktadir. E.
coli’de salya sikayetinde, E. vermicularis’de alerji,
makatta kasinti, istah artmasi, Cryptosporidium
spp.’de salya sikayetleri daha fazla gorulmustur.
Buna gore su oneriler sunulabilir; sindirim sikayeti ile
basvuran ozellikle sikayetleri duzelmeyen hastalar
mutlaka parazit acisindan da degerlendirilmelidir ve
ilk gayta bakis1 negatif gelse de parazitoz on tanisi

hemen ekarte edilmemelidir.
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Cilt 79 W Sayl 3 M 202 =——— ORDU iLINDE BARSAK PARAZITLERININ SIKLIGI

* Hastalarin 8 (%2)’i ilk bakiya, 165 (%80.5)’i ikinci bakiya, 195 (%95.1)’1 lciincli bakiya gaita drnegi getirmemislerdir.
Hastalarin cogu sadece ilk bakiya 6rnek getirdikleri icin cogunda 2. ve 3. baki yapilamamistir.

Bilimsel Arastirmalar Koordinasyon Birimi’ne (BAP) verilen maddi destek icin tesekkiir ederiz (AR-1504).

* Bu calisma, Ordu Universitesi Klinik Arastirmalar Etik Kurulu’nun onayi ile gerceklestirildi (Tarih: 05.02.2016 ve Karar No:
2016-3).

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Keratit olgularinda mikrobiyal etkenlerle birlikte mikobakteri
varliginin arastirilmasi

Ali UCKAYABASI'

, Tiilay KANDEMIR!

, Togrul NAGIYEV!

OZET

Amag: Tuberkiiloz disi mikobakterilerin (TDM)
ayirici tanisindaki cesitli sorunlar sebebiyle klinisyenler
bu firsatc1 bakterileri goz ardi edebilmektedirler.
Pulmoner tiiberkiiloz siipheli hastalarda mikobakteri
identifikasyonu ve ila¢ direnc tayininde oldugu gibi
mikobakteriyel keratit gibi akciger disi mikobakteri
enfeksiyonlarinin tanisinda da son yillarda basariyla
uygulanan polimeraz zincir reaksiyonu (PCR) temelli
DNA genellikle bakteri

edilmektedir. Kiltirde

molekiiler yontemlerde

kultiriinden  ekstrakte
ozellikle mikobakterilerde yasanan zorluklar goz
online alindiginda, yalmizca kiiltiirden degil, dogrudan
klinik orneklerden de DNA ekstraksiyonunun hizli
ve dogru tam protokollerinin gelistirilmesine 151k

tutacagr disiinilmektedir. Bu calismada keratitli

hastalarin korneal kazinti orneklerinde mikrobiyal
etkenlerle birlikte mikobakteri varliginin arastirilmasi

amaclanmistir.

Keratit 43 hastadan

bakteriyolojik ve mikolojik incelemeler icin korneal

Yontem: tanmis1 alan

ABSTRACT

Objective: Because of various problems in the
differential diagnosis of non-tuberculous mycobacteria
(NTM), clinicians may ignore these opportunistic bacteria.
DNA is usually extracted from the bacterial culture
in polymerase chain reaction (PCR)-based molecular
methods, which have been successfully applied in recent
years in the diagnosis of extrapulmonary mycobacterial
infections such as mycobacterial keratitis, as well as
in mycobacterial identification and drug resistance
determination in patients with suspected pulmonary
tuberculosis. Considering the difficulties experienced in
culture, especially in mycobacteria, it is thought that
DNA extraction not only from culture but also directly
from clinical samples will shed light on the development
of rapid and accurate diagnostic protocols. In this study,
it was aimed to investigate the presence of mycobacteria
along with microbial agents in corneal scraping samples

of patients with keratitis.

Methods: Corneal scraping samples were collected

for bacteriological and mycological examinations from
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kazint1 ornekleri alinmistir. Rutin bakteri ve mantar
kulturlerine ek olarak yapilan mikobakteriyolojik
incelemede ornekler Lowenstein-Jensen (LJ) ve
tube (MGIT)

ve direkt

Mycobacterium growth indicator
960 likit

preparasyonlar Ehrlich-Ziehl-Neelsen (EZN) yontemi

sistemde inokile edilmis
ile boyanarak mikroskobik olarak incelenmistir.
Mikobakteri varligi ayn1 zamanda dogrudan korneal
kazint1 orneklerinden DNA ekstraksiyonu sonrasinda
hsp65 gen bolgesini hedef alan spesifik primerler
kullanilarak polimeraz zincir reaksiyonu (PCR) testi

ile de arastirilmistir.

Bulgular: Gerek fenotipik gerekse molekiiler

yontemlerle yapilan mikobakteriyolojik inceleme

sonucunda korneal kazint1 orneklerinin hicbirinde

mikobakteri  kolonizasyonu tespit

hastanin  %39,5’inden

edilememistir.
Degerlendirilen 43 keratitli
mikobakteri disinda cesitli bakteriler izole edildigi,
kadinlarda bu oranin %47,1; erkeklerde ise %34,66
oldugu tespit edilmistir. En sik izole edilen bakteriyel
(%23,3)

oldugu, miks kolonizasyon oranminin da %16,3 oldugu

etkenin Staphylococcus epidermidis
belirlenmistir. Bakteriyolojik ve patolojik inceleme
sonuglar ile tam gruplan, cinsiyet ve yas arasinda
bir iliski bulunmasa da, keratite eslik eden ek goz
hastaliginin daha ileri yaslarda goriilmesi istatistiksel

olarak anlamli bulunmustur (p=0.036).

Sonug: Calismamizda hi¢ mikobakteri tespit
edilemese de, dogrudan korneal kazinti 6rneklerinde
molekiiler bir yontemle mikobakterilerin arastirildigi ilk
calisma 6zelligini tasimaktadir. Sonuc olarak, daha genis
populasyonda yapilacak calismalarda, gozden kacan
mikobakteri olgularinin erken ve dogru teshisinin hizli
ilac direnci tespiti ile tedavi stratejilerinin daha akilci
bir sekilde planlanmasina imkan saglayacagi kanaatine
varilmistir. Ozellikle de, keratit olgularinin neredeyse
tamaminin (%95) coklu ilac direncli tiiberkiiloz (MDR TB)
ve TDM enfeksiyonlari i¢in en 6nemli tedavi secenekleri
olan florokinolon ve/veya amikasin ile tedavi edilmesi,
mikobakterilerin kolonizasyonunun ve bulastiriciiginin
gecici olarak baskilanmis olabilecegini, ancak yakin
gelecekte bu mikobakterilerin

ilaclara  direncli

Turk Hij Den Biyol Derg

43 patients diagnosed with keratitis at Balcali Hospital
of Cukurova University Faculty of Medicine between
September 2016 and April 2017. In addition to routine
bacterial and fungal cultures, in mycobacteriological
examination, samples were inoculated in Lowenstein-
Jensen (LJ) and Mycobacterium growth indicator tube
(MGIT) 960 liquid system, and direct preparations
(EZN)

method and examined microscopically. The existence of

were stained with the Ehrlich-Ziehl-Neelsen

mycobacteria was also investigated by polymerase chain
reaction (PCR) testing using specific primers targeting
the hsp65 gene region after DNA extraction directly from

corneal scraping samples.

Results: No mycobacterial colonization could be
detected in any of the corneal scraping samples as a
result of mycobacteriological examination performed
by both phenotypic and molecular methods. It was
determined that various bacteria, except mycobacteria,
were isolated from 39.5% of the 43 patients with keratitis
evaluated, this rate was 47.1% in women and 34.66%
in men. It was determined that the most frequently
isolated bacterial agent was Staphylococcus epidermidis
(23.3%), and the mixed colonization rate was 16.3%.
Although there was no relationship between the results
of bacteriological and pathological examinations and the
diagnosis groups, gender, and age, it was statistically
significant that additional eye disease accompanying

keratitis was seen at older ages (p=0.036).

Conclusion: Although

detected in our study, it is the first study in which

no mycobacteria were
mycobacteria were investigated by a molecular
method in direct corneal scraping samples. It was
concluded that early and accurate diagnosis of
overlooked mycobacterial cases would enable rapid
drug resistance detection and treatment strategies to
be planned more rationally, in the light of studies to
be conducted with larger populations. In particular,
the treatment of almost all keratitis cases (95%) with
fluoroquinolones and/or amikacin, which are the most
important therapeutic options for multidrug-resistant
tuberculosis (MDR-TB) and TDM infections, suggests

that mycobacterial colonization and infectivity may be



sebep oldugu enfeksiyonlara maruz kalabilecegimizi

disundurmektedir.

Anahtar Kelimeler: Bakteri identifikasyonu,

hsp65, keratit, korneal kazint1 6rnekleri, mikobakteri,
mikrobiyal etken, PCR

temporarily suppressed. However, this may result in our
exposure to infections caused by mycobacteria resistant

to these drugs in the near future.

Words:

scraping samples, hsp65, keratitis, microbial agent,

Key Bacterial identification, corneal

mycobacterium, PCR

GIRIS
Korneanin epitel ve stroma katmanlarinda
infiltrasyonla karakterize bir enfeksiyon olan

mikrobiyal keratitin etiyolojisinde bakteri, virus,

mantar ve parazit gibi mikroorganizmalar rol

oynamaktadir (1,2). Bu enfeksiyonlarin ayinci
tanmisinda ciddi zorluklarla karsilasilmakta, bunda
mikobakterilerin, ozellikle de tuberkiiloz disi

mikobakterilerin (TDM) onemi giderek artmaktadir
(3-5).
kontaminasyon ya da kolonizasyon sonucunda hastalik

Ozellikle bagisikig1 zayiflamis  bireylerde

olusturan mikobakteriler kornea, iris, lens, koroid,
retina ve optik sinir gibi goz ve iliskili dokularda da tam
ve tedavisi giic olan enfeksiyonlara neden olmaktadir.
Son yillarda TDM’lerin sorumlu tutuldugu okiiler
enfeksiyonlarda artis gorulmektedir (6-8). TDM’ler
hava, toprak ve su gibi dogal cevrede ve yiyeceklerde
yaygin olarak bulunabilen firsatci patojenlerdir (3-6).
Mikobakteriyel keratitler siklikla goz travmasi ya da
cerrahi girisim sonrasinda ortaya cikmaktadir (2,7,8).
Artan bir sekilde uygulanmakta olan lazer refraktif
cerrahi ve kerotoplasti gibi uygulamalara bagli olarak
1990’l yillardan itibaren TDM keratiti daha yaygin bir
sekilde rapor edilmistir (9-11).

Bu mikroorganizmalarin yavas Uremesi ve
virilansinin zayif olmasi, bu yiizden enfeksiyonun
nadir klinik tablonun

olarak gelismesi, olusan

diger az viriilan bakteri ve mantarlarin yol actig

enfeksiyonlarla benzerlik gostermesi ve organizmanin
rutin tamda kullanmilan boyalarla az gorulmesi gibi
cesitli zorluklardan dolayr TDM’lerin ayirci tanisinda
problem yasanmaktadir. Kiiltiirde izolasyon zorluklar
ile birlikte molekuler tanidaki yetersiz optimizasyona
bagli olarak mikobakteriyel keratit insidansi biitiin
dinyada disuk bulunmakta, boylece rutin tanida
mikobakterilerin goz ard
tedavi
(11-13). yillarda
yontemlerle, akciger

hastalara ait balgam 6rneklerinden dogrudan izole

edilmesiyle uygulanan
stratejileri basanisizlikla sonuclanmaktadir
PCR

tuberkilozu

Son temelli molekiiler

suphesi olan
edilen
identifikasyon ve ilac¢ direncinin tespiti ile erken tam
ve akilcr tedavi icin onemli adimlar atilmaktadir.
Fakat, Amerika Birlesik Devletleri (ABD)’nde okiiler
orneklerde PCR temelli molekiiler yontemlerin rutin
tamida uygulanmasi heniiz onerilememektedir. Bu

DNA kullanilarak yapilan mikobakteriyel

sebeple, bilylik merkezlerden, daha sonra yalnizca
Mycobacterium tuberculosis icin degil, aynm zamanda
saptanmasi zor diger mikroorganizmalar icin de bu
molekiiler tekniklerle dogrulama calismalan icin
kullanilabilecek fazla okuler ornekleri dondurmalarn
istenmektedir (14). Bununla birlikte yapilan az sayida
arastirma sonucunda, ekstrapulmoner mikobakteriyel
enfeksiyonlarin tanmisinda da konvansiyonel kiltur
yontemlerinin yaninda, vyalmzca kiltiirden degil
dogrudan klinik orneklerden de DNA ekstrakte edilerek

yapilacak molekiiler testlerin daha hizli ve dogru tam
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protokollerine 151k tutacag1 disiiniilmektedir (5,15-
19).

Butun bunlar goz oniine alinarak, bu calismada
keratitli
orneklerinde rutin mikrobiyolojik incelemelere ek

hastalardan alinan  korneal kazinti
olarak, konvansiyonel kultiir yontemleri ile birlikte
bu kazint1 6rneklerinden dogrudan DNA ekstraksiyonu
yapilarak PCR yontemiyle de mikobakteri varliginin
arastinlmas1 amaclanmistir. Bu yonuyle calismamiz

orijinal bir arastirma ozelligi tasimaktadir.

GEREC ve YONTEM

Bu calisma, Cukurova Universitesi Tip Fakiiltesi
Klinik Etik
Kurulu’nun onayi ile (Tarih: 01.04.2016 ve Karar No:

Girisimsel  Olmayan Arastirmalar

12) gerceklestirilmistir.
Orneklerin toplanmasi

Calismaya Cukurova Universitesi Tip Fakiiltesi
Balcali Hastanesi Goz Hastaliklar1 Poliklinigine 2016
Eylul - 2017 Nisan tarihleri arasinda basvuran ve klinik
olarak keratit tanis1 konulan toplam 49 hastadan
korneal kazint1 ornekleri alinabilen 43 (%87,8) hasta
dahil edilmistir. Son bir haftada mikrobiyal keratit
tamisiyla antibakteriyel veya antifungal ilac ya da
topikal veya sistemik steroid kullananlar calisma disi
birakilmistir. Hastalar iki grup halinde arastinlmistir.
Bunlardan yalnmizca keratit tanis1 alan 33 (%76,7)’U
birinci grubu, 7’si kornea llseri, 2’si endoftalmi, 1’i
de biilléz keratopati olmak iizere ek goz hastaligi
bulunan 10 (%23,3)’u da ikinci grubu olusturmustur.
Hastalarin yas, cinsiyet, tam bilgileriyle birlikte
patolojik  ve
sonuclart Cukurova Universitesi Tip Fakiiltesi Gz

rutin parazitolojik  inceleme

Hastaliklar1 Anabilim Dali’ndan alinmistir. Bunun
disinda rutin mikrobiyolojik incelemeye ek olarak
mikobakteriyolojik inceleme icin de korneal kazinti
ornekleri ainmistir. Bu ornekler rutin mikrobiyolojik
(SF),
mikobakteriyolojik inceleme icin ise 1 ml modifiye

inceleme icin 1 ml serum fizyolojik

edilmis Middlebrook 7H9 Broth iceren mikrosantrifiij
tuplerine alinarak en gec iki saat icerisinde Cukurova

Turk Hij Den Biyol Derg

Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim
Dali’na ulastirtmistir.

Rutin mikrobiyolojik incelemeler
Rutin mikrobiyolojik inceleme icin gonderilen
orneklerinde bakteri ve mantar

korneal kazinti

identifikasyonu amaciyla %5 koyun kanli agar,
endo agar, cikolatamsi agar ve sabouraud glikoz
agar (SGA)

kolonilerin morfolojik, boyanma ve biyokimyasal

besiyerlerine ekim vyapilmis, Ureyen
ozellikleri incelenmistir. Gram (-) negatif bakterilerin

identifikasyonu ve dogrulanmasi icin; oksidaz,
katalaz, indol, metil kirmizisi, Voges-Proskauer, sitrat
testleri ve BBL Crystal Enterik/Fermente Etmeyen
(E/NF) Tanimlama (ID) Sistemi (Becton Dickinson,
ABD) kullamlmistir. Gram (+) pozitif bakteriler de
(PYR),

testleri, mannitol fermantasyonu, hemolitik aktivite,

katalaz, pirolidonil arilamidaz koagiilaz
basitrasin, optokin ve novobiosin duyarliik testleri
ve BBL Crystal Gram-Pozitif Tanimlama (ID) Sistemi
(Becton ABD) kullamlarak

Dickinson, identifiye

edilmistir.

Mikobakteriyolojik inceleme
Mikobakteri

molekiler yontemlerle dogrudan korneal kazinti

varligi hem fenotipik hem de
orneklerinde arastinlmistir. Orneklerden hazirlanan
yayma preparatlar karbol fuksin yontemi EZN ile
boyandiktan sonra 1stk mikroskopu ile mikobakteri
varligi arastirilmistir. Kiiltiir ortaminda izolasyon icin
mikobakteriyoloji laboratuvarlarinda rutin olarak
kullanilan LJ agar besiyeri ve 7 ml’lik modifiye
edilmis Middlebrook 7H9 Broth iceren BACTEC
MGIT 960 (Becton Dickinson, ABD) otomatize sistem
kullamlmistir. LJ agar icerisinde 0,3 ml MGIT’a ise
0,5 ml oraninda ekim yapilan ornekler daha sonra
6-8 hafta (ortalama 42 gun) boyunca 37°C de inkibe
edilmistir. 42 gunun sonunda pozitif sonu¢c vermeyen
ornekler negatif kabul edilmistir.
Mikobakteri PCR
arastinlmasi icin butun korneal kazint1 orneklerinden

varliginin yontemi ile
DNA ekstraksiyonu yapilmistir. Bunun icin etil alkol

presipitasyon yontemi (20) ve MICKLE cihazinda



mekanik ekstraksiyon (21) olmak Uzere iki farkh
Her iki
edilen DNA ornekleri ayn ayn test edilmistir. PCR
hsp65
ait 439 bp uzunlugundaki spesifik bolgeyi hedef
alan TB11  (5’-CAACGATGGTGTGTCCCAT-3’) ve
TB12 (5’-CTTGTCGAACCGCATACCCT-3’)
kullanlarak Saifi ve arkadaslarinin daha once yapmis
(22). Pozitif
kontrol olarak anabilim dalimizda daha once kulturde

protokol uygulanmistir. yontemle elde

amplifikasyonu  mikobakterilerin genine

primerleri

oldugu sekilde gerceklestirilmistir
izole edilerek, DNA dizi analiziyle tir diizeyinde
identifiye edilen Mycobacterium tuberculosis H37Rv
susu kullamlmistir. Amplifikasyon urdnleri, 0.5 pg/ml
etidyum bromiir iceren %1’lik agaroz jelde 120 voltta
1 saat elektroforez uygulandiktan sonra ultraviyole
altinda goruntulenmistir.

istatistiksel analiz

Bulgularimizin istatistiksel analizi “Statistical
Package for the Social Sciences IBMSPSS Statistics 22.0”
programi ile yapilmistir. Kategorik degiskenler say1 ve
ylizde, sayisal degiskenler ise ortalama ve standart

sapma olarak verilmistir. Kategorik degiskenlerin

karsilastinlmasinda Pearson Ki-Kare testi, vyas
ortalamalarinin ikili grup karsilastinlmalarninda ise
Mann-Whitney U testi uygulanmistir. Analizler %95
giiven araliginda calisilmistir. Bitiin  analizlerde

istatistiksel onem diizeyi 0,05 olarak alinmistir.

BULGULAR

Korneal kazint1 ornekleri degerlendirilen 43
hastadan vyalmz keratit tamli birinci gruptaki
hastalarin 14 (%42,4)’G kadin, 19 (%57,6)’u erkek
olup, yas ortalamas1 50,8+21,6, ortancasi 51,0 (1-83)
olarak bulunmustur. Ek g6z hastaligi bulunan ikinci
gruptaki hastalarin da 4 (%41,9)’u kadin, 6 (%58,1)’s1
erkek erkek olup yas ortalamas1 65,2+24,1, ortancasi
74,5 (1-84) olarak bulunmustur.

Bakteriyolojik inceleme sonucunda 8/18 (%44,4)’i
kadin 9/25 (%36,0)’i erkek olmak lizere toplam 17/43
(%39,5) hastaya ait korneal kazint1 6rneklerinde basta
Gram pozitif koklar olmak Uzere bakteri Uremis, en sik

%23,3 (10/43) oram ile Staphylococcus epidermidis

Tablo 1. Korneal kazint1 6rnekleri degerlendirilen 43 hastanin patolojik ve bakteriyolojik inceleme sonuclari

Hasta Cinsiyet| Yas Tam Patolojik inceleme Bakteriyolojik inceleme
No Sonucu Sonucu

1 Kadin 57 | keratit + kornea llseri yogun notrofil =

2 Erkek 42 keratit mantar hifalan, aktif kronik iltihap =

3 Erkek 50 keratit mantar enfeksiyonu uyumlu -

4 Kadin 84 | keratit + kornea llseri yogun notrofil Staphylococcus epidermidis
5 Erkek 73 | keratit + kornea llseri Staphylococcus aureus

6 Erkek 35 keratit mantar enfeksiyonu uyumlu -

7 Kadin 78 | keratit + kornea ulseri akut ulseratif keratit -

8 Kadin 80 keratit yogun notrofil Engz;%z;g;lsaf gle;:e{is,

9 Kadin 58 keratit + endoftalmi mantar enfeksiyonu uyumlu -

10 Erkek 57 keratit notrofiller -

11 Erkek 45 keratit notrofiller Staphylococcus epidermidis
12 Erkek 81 keratit notrofiller -

13 Kadin 64 keratit notrofiller Difteroid (1 koloni)
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Tablo 1 (devami). Korneal kazint1 6rnekleri degerlendirilen 43 hastanin patolojik ve bakteriyolojik inceleme sonuclari

Hasta | .. Patolojik inceleme Bakteriyolojik inceleme
No I e 2 Sonucu Sonucu
14 Kadin 20 keratit nadir notrofil -
15 Erkek 42 keratit -
16 Erkek 67 keratit ezilme artefakti Staphylococcus epidermidis
17 Kadin 17 keratit notrofiller Serratia marcescens
18 Kadin 38 keratit mantar enfeksiyonu uyumlu Staphylococcus epidermidis
19 Erkek 76 | keratit + kornea ulseri notrofiller -
20 Kadin 78 keratit nadir notrofil -
21 Erkek 55 keratit notrofiller -
22 Erkek 77 | keratit + kornea ulseri notrofiller -
23 Erkek 52 keratit notrofiller Staphylococcus epidermidis
Pseudomonas aeruginosa,

24 Kadin 14 keratit yogun notrofil Stenotrophomonas maltophilia,

Rothia mucilaginosa
25 Erkek 79 keratit reaktif kornea epitel hiicreleri -
26 Erkek 34 keratit dejenere kornea epiteli -
27 Erkek 83 keratit notrofiller Sg](fet;; f_%?g,cc‘zlﬁ) r;e:;zog;;e",
28 Erkek 67 keratit notrofiller Staphylococcus epidermidis
29 Kadin 49 keratit akut stpuratif enflamasyon -
30 Kadin 0 keratit yogun notrofil S égzggzlcsh;;p iccj;;midis,
31 Erkek 75 keratit notrofiller duielry locogicft:sérzfdidermidis,
32 Erkek 65 keratit dejenere kornea epiteli =
33 Erkek | 76 keLZt:; t;s;‘t‘iwz nétrofiller Staphy ";Ca"c‘ifl“js ‘Es’;ﬁermi dis,
34 Kadin 22 keratit ezilme artefakti Serratia marcescens
35 Erkek | 0 | keratit + endoftalmi ezi'l’gg‘;?tffgku St"phy;’\%c;ig’lfazprﬁe; TS,
36 Erkek 28 keratit yogun notrofil -
37 Erkek 64 keratit nadir notrofil -
38 Kadin 57 keratit yogun notrofil -
39 Kadin 47 keratit yogun notrofil -
40 Erkek 43 keratit notrofiller -
41 Kadin 51 keratit notrofiller -

konjonktiva epitelinde
42 Erkek 72 | keratit + kornea llseri skuamoz metaplazi, -
fokal suprabazal ayrilma
43 Kadin 76 keratit notrofiller -
5 1 4 Turk Hij Den Biyol Derg




izole edilmistir. Miks kolonizasyon orani %16,3 (7/43)
olarak bulunmustur (Tablo 1).

Parazitolojik inceleme sonucunda iki hastadan
Demodex spp. izole edilmistir. Bunlardan birinde
baska etken izole edilmemisken, digerinin bakteri
kiilturinde S. epidermidis izole edilmis ve patoloji
sonucuna gore mantar enfeksiyonu dusunulmustur.
Mikolojik kultur ile hicbir ornekten mantar izole
edilememesine karsilik, patolojik inceleme ile;
bakteri kulturii de negatif olan bir hastada mantar
hifalan tespit edilmis, bakteri kulturleri negatif olan

Uc hasta ile Demodex spp. ve S. epidermidis izole

edilen bir hastada mantar enfeksiyonu ile uyumlu
sonuc alinmistir (Tablo 1).

Gerek fenotipik gerekse molekiiler yontemlerle
yaptigiriz  mikobakteriyolojik inceleme sonucunda
korneal kazinti orneklerinin hicbirinde mikobakteri
kolonizasyonu tespit edilememistir.

Ki kare testine gore, bakteriyolojik ve patolojik
inceleme sonuclar tam gruplari ve cinsiyet ile
iliskilendirilememistir (Tablo 2). Mann-Whitney U
testi ile analiz sonucunda ise, yas ile bakteriyolojik
ve patolojik inceleme sonuclar1 arasinda bir iliski
bulunmasa da, keratite eslik eden ek goz hastaliginin

Tablo 2. Bakteriyolojik ve patolojik inceleme sonuglarinin tan ve cinsiyete gore dagilim

Tan Cinsiyet
Bakteriyolojik ve
il stz Keratit Keartit + Ek Goz P Erkek Kadin p
Say1 (%) Hastalig1 Say1 (%) Degeri Say1 (%) Say1 (%) Degeri
bS] 13 (39,4) 4 (40,0) 9 (36,0) 8 (44,4)
(n=17)
g 30,1) 1(10,0) 301200 | 16.,6)
Mikrobiyal B 0.998 0725
HLest Saptanmadi ' ,
~ 17 (51,5) 5 (50,0) 13 (52,0) 9 (50,0)
(n=22)
Toplam
(n=43) 33 10 25 18
Monobakterl | - g (54,2) 2(20,0) 52000 | 57,8
(n=10)
Polzgfl;;eri 5 (15,2) 2 (20,0) 4 (16,0) 3 (16,7)
Bakteriyel B 0918 0.819
S Ureme Yok ' '
B 20 (60,6) 6 (60,0) 16 (64,0) 10 (55,5)
(n=26)
Toplam
(n=43) 33 10 25 18

*Mantar kiiltlirinde lireme olmasa da, patolojik inceleme sonucuna gore 1 ornekte mantar hifalar goriilmus, 3 ornekte de

mantar enfeksiyonu ile uyumlu sonu¢ bulunmustur.
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100,00+
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40,00
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,007]
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Tani

Sekil 1. Yas ortalamasinin tam gruplarina dagilim

daha ileri yaslarda gorilmesi istatistiksel olarak
anlamli bulunmustur (p=0.036) (Sekil 1).

TARTISMA

insan immiin yetmezlik viriisii (HIV) insidansinda
ile birlikte
problemlerden biri de TDM enfeksiyonlarindaki
(23,24). Ozellikle bagisikuigi

kontaminasyon

artma ortaya cikan en onemli

artistir zayiflamis

kisilerde veya kolonizasyon

sonucunda ciddi okiler enfeksiyonlara yol acabilen
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TDM suslar, hem Mycobacterium  tuberculosis
komleks (MTBK) tiirlerinden hem de diger bakteriyel,
fungal ve viral etkenlerden ayirt edilmesindeki
guclukler nedeniyle yanlis tam ve tedavilere yol
(12,23,24).

olmadig1 olgularda, ozellikle de keratit gibi okiiler

acmaktadirlar Pulmoner tutulumun

enfeksiyonlarda c¢ogu zaman medikal tedaviye

direncli olan mikobakterilerin identifikasyonu

goz ardi edilmektedir. Bu sebeple, olabildigince
hizli bir sekilde etken mikobakterilerin tespiti ve

ilac direncinin tammlanarak etkili bir tedaviye



baslanmasi bu enfeksiyona bagli kalic1 hasarlarin ve
korliglin onlenmesi icin kritik onem tasimaktadir
(7,23,24). Ulkemizde mikobakteri identifikasyonunda
ve antitiiberkiiloz ila¢ duyarliiginin saptanmasinda
rutin olarak uygulanan fenotipik yontemler zor
ve zaman alicidir. Mikobakteri insidansimin disik
bulundugu gelismis llkelerde identifikasyonda ve
direnc tayininde molekuler yontemler rutin olarak
uygulanmakta iken, tilkemizin de dahil oldugu yiiksek
insidanshi bircok Ulkede rutin mikobakteriyel tam
algoritmasinda yer alamamaktadir (23,24).

Diinyada yapilan cok sayida calismayla birlikte
ulkemizde de keratit olgulan ile mikobakteriler
iliski (3,4,6-8,24,25).
Ancak dogrudan korneal kazinti orneklerinden PCR

arasindaki arastinlmistir

temelli molekiler yontemlerle mikrobiyal etken
tespit edilen az sayida calisma olsa da (15,16,19,24)
mikobakterilerin gosterildigi herhangi bir calismaya
rastlanmamistir. Ancak, Honarvar ve arkadaslarinin
2012 yilinda iran’da yaptiklan bir keratit olgu sunumu
calismasinda; transplantasyon yapilan hastanin
cikartilan korneasindan alinan biyopsi 6rneginden
dogrudan DNA ekstrakte edilerek PCR- restriksiyon
parca uzunluk polimorfizmi (RFLP) analizi yapilmis ve
etken izolatin Mycobacterium aurum oldugu tespit
edilmistir (5). Aynca, Hoffman ve arkadaslarinin 2021
yilinda ingiltere’de yaptiklar bir calismada; korneal
kazint1 orneklerinin kultir sonuclarn ile korneal
surunti orneklerinin PCR sonuclarim karsilastirmis,
kiilturde mikobakteri uiretebildikleri tek hastanin PCR
sonucu negatif bulunmustur (18). Bu sonuclar, ayni
sekilde kornea kazint1 orneklerinden de dogrudan
DNA ekstrakte edilerek molekiler yontemlerle erken
ve dogru mikobakteriyel etken tespit edilmesinin ne
kadar onemli oldugunu gostermektedir.

Elaz1g’da

calismada bakteriyel keratit tanis1 alan 32 hastayi

Giller ve arkadaslan yaptiklan
retrospektif olarak incelemislerdir. Hastalarin %34,3
(11/32) ‘linde cesitli bakteri tiirlerinin tespit edildigi
ve en yaygin izolatin %64 (7/11) orani ile streptokok
tlrleri oldugunu belirlemislerdir (26). Budak ve

arkadaslarinin  Bursa’da vyaptiklarn bir calismada

keratit tamisi almis 46 hastay1 retrospektif olarak
incelemis ve bu hastalanin %15’inin bakteriyel,
%13’Unln fungal, ve %7’sinin viral etkenlerle enfekte
oldugunu belirlemislerdir (27). Ulkemizde yapilan
baska bir calismada Yilmaz ve arkadaslar1 izmir’de
mikrobiyal keratit tanis1 alan 620 hastay1 retrospektif
olarak incelemis, hastalarinin %36,2 sinden etken izole
edildigini, bunlarnn %77,7’sinin bakteri %22,3’Unin
mantar oldugunu ve en yaygin izolatin S. epidermidis
oldugunu belirlemislerdir (28). Her iic calismada
mikobakteri tespit edilemedigi goriilmektedir. Ancak,
onlarin hicbirinde ayrica mikobakteriyel inceleme
yapilmamistir.

Manga ve arkadaslar1 Erzurum’da yaptiklar bir olgu
sunumu calismasinda keratokonjonktivit tanis1 almis
bir hastay1 incelemis ve tuberkuloza ait radyolojik
ve laboratuvar bulgulan tespit ederek tiuberkiilozla
iliskilendirmislerdir (29). Ancak bu calismada da
mikobakteriyel etken tespit edilememistir.

Ceyhan ve arkadaslari Ankara’da yaptiklarn
(LASIK)
operasyonu geciren bir hastanin korneasindan aldiklar

calismada laser in situ keratomileusis
ornegi kanli agara ekmis ve burada lreyen siipheli

kolonileri, mikobakterilerin iredigi besiyerlerine
inokule etmislerdir. Kulturde izole edilen mikobakteri
INNO-LIPA

yontemi ile etken mikroorganizmanin Mycobacterium

kolonilerinden DNA ekstrakte ederek,

chelonae oldugunu tespit etmislerdir (8). Bu calismada
da goriildugl lzere korneal kazinti érneklerinden
dogrudan mikobakteriyel inceleme yapilmamistir.

Sarah ve arkadaslari1 2016 yilinda Fas’ta yaptiklar
calismada gozlerinde tuberkuloz bulgulart bulunan
iki farkli hastay1 incelemislerdir. Hastalara klinik,
dermatolojik, histolojik ve histopatolojik incelemeler
sonucunda tan1 konulmus ve antitiiberkiiloz tedavisi
baslanmistir (6). Bu calismada mikobakteriyel etken
tespit edilememistir.

Kheir ve arkadaslarnn tarafindan 2015 yilinda
Libnan’da yapilan retrospektif bir calismada okdler
enfeksiyonlarda etken ajan olarak tespit edilen
174 TDM susunun etiyolojisi, mikrobiyolojisi, risk
klinik durumlarnn ve tedavisi

faktorleri, teshisi,
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izerine yogunlasilmistir (3). Amerika’da 2004 yilinda
retrospektif olarak yapilan baska bir calismada ise
Abshire ve arkadaslart 1966 ile 2003 yillan arasinda
mikobakteriyel kokenli keratit hastalarinin %90’1nin
inhibe oldugu minimal inhibisyon konsantrasyon
(MIC) degerlerini hesaplamis ve karsilastirmislardir
(30). Goriildiigu gibi, bu calismalarda PCR yontemi
ile mikobakteri varligi arastinlmamistir.

Sampaiao ve arkadaslar1 2006 yilinda Brezilya’da
yaptiklar calismada cerrahi operasyon yapilan 36
hastay1 retrospektif olarak incelemislerdir. infeksiyoz
keratit bulgusu olan bes hastanin korneal kazinti
orneklerinde fenotipik testlere ek olarak, kiltiirde
izole edilen kolonilerde cesitli bolgelerin dizi
analizi ve internal transcribed spacer (ITS) metodu
kullanarak Mycobacterium immunogenum varyanti
tespit etmislerdir (31). Chu ve arkadaslarinin 2015
yilinda retrospektif olarak Tayvan’da yapmis oldugu
calismada okiler enfeksiyonlarda kilturde ureyen
mikobakteri kolonilerinden DNA ekstrakte ederek
secA, hsp65 ve rpoB gen bolgeleri icin multilokus
sekans yontemini kullanmislar ve TDM izolatlarim
Ko ve arkadaslar 2017
yilinda Kore’de yaptiklari olgu sunumu calismasinda,

identifiye etmislerdir (4).

hastadan alinan korneal kazint1 6rneginde tiiberkiiloz
dis1 mikobakteri tespit etmisler ve yapilan 16S
rRNA  dizi
intracellulare oldugunu gostermislerdir (9).

analizinde etkenin Mycobacterium
Silva
ve arkadaslarn 2019 yilinda Brezilya’da yaptiklarn
aldiklan

ornegini Loweistein Jensen besiyerine ekmisler ve

calismada hastadan korneal kazinti
treyen kolonilerden hazirlanan preparatlarn EZN
ile boyayip mikroskop altinda mikobakteri tespit
etmislerdir. Daha sonra hsp-RFLP teknigi ile etkenin
Mycobacterium abscessus subsp. bolletii oldugunu
gostermislerdir (10). Bostan ve arkadaslart 2019
yilinda Kanada’da yaptiklar baska bir olgu sunumu
calismasinda hastadan aldiklarn korneal kazinti
ornegini Loweistein Jensen besiyerine ekmisler ve
tireme gozlemlemislerdir. Yapilan dizi analizinde
etkenin abscessus

Mycobacterium oldugunu

tespit etmisler ve hastay1 topikal linezolid ile

Turk Hij Den Biyol Derg

tedavi etmislerdir (11). Bu calismalarda kulturde
izole edilen kolonilerden DNA ekstrakte edilerek
PCR uygulanmisken, bizim calismamizda DNA
ekstraksiyonu dogrudan kornea kazinti orneginden
yapilmistir.

Gusmao ve arkadaslan Brezilya’da yaptiklar olgu
sunumu calismasinda inceledikleri hastanin korneal
kazint1 orneginden izole ettikleri kolonilerden DNA
ekstrakte ederek PCR-restriksiyon endoniikleaz
anaziliyle M. abscessus identifiye etmislerdir. Ancak
6 ay antituberkiloz tedavi aldiktan sonra da hastanin
kornea kazinti orneginden kiiltirde tekrar M.
abscessus Uremistir. Bu kolonilerden de DNA ekstrakte
edilerek rastgele arttinlms polimorfik DNA (RAPD)
ve enterobacterial repetitive intergenic consensus
(ERIC)-PCR yontemleri kullamlmis ve onceki izolatla
klonal kokenlerinin ayni oldugu gosterilmistir (7).
Bu calisma da kornea kazinti1 orneklerinden kultir
ortaminda mikobakteri izole edilebildigini ve bu
izolatlarin PCR temelli molekiiler yontemlerle tir
diizeyinde identifikasyonunun yapilabilirligini ve
onemini vurgulamaktadir. Ancak dogrudan kornea
orneklerinden DNA ekstrakte edilerek PCR yontemi
uygulanmamistir.

Zhao ve arkadaslan klinik olarak suphelenilen
enfeksiyoz keratit veya kornea lilseri olan 67 hastadan
alinan 80 kornea kazinti 6rneginde direkt PCR yontemi
ile bakteri, mantar ve Herpes simpleks viriis varligini
arastirmis, orneklerden 66 (%82,5)’sinda enfeksiyoz
(%10)’inin
bakteri oldugunu bildirmislerdir. Arastirmacilarin

etken tespit edildigini, bunlardan 8
direkt PCR yontemini DNA ekstraksiyonu yapmadan
ozel polimeraz kullanarak kornea kazint1 orneklerine
dogrudan amplifikasyon ile uygulamis ne tiir bakteri
tespit edildigini incelememislerdir (15). Baska bir
calismada Kim ve arkadaslar1 2008 yilinda Amerika’da
mikrobiyal keratitli hastalarda fungal ve bakteriyel
patojenlerin tespiti ve identifikasyonu icin kultur
ile PCR yontemini karsilastirmislardir. 108 hastadan
alinan 96 kornea kazinti orneklerinden DNA ekstrakt
ile yapilan PCR sonucunda 58 (%60,4)’i mantar 36
(%37,5)’s1 bakteri olmak lizere toplam 94 patojen



tespit edilmistir (16). Abu Eleinen ve arkadaslarinin
2012 yiinda Misir’da yaptiklart calisma sonucunda
da benzer sonuclar alinmistir (19). Bu uc¢ calisma
sonucunda; her ne kadar mikobakteri tespit edilmese
de, dogrudan kornea kazinti 6rneklerinden DNA
ekstraksiyonu yaparak ya da yapmaksizin PCR ile
bakteri tespitinin miimkiin oldugu gosterilmistir.
Keratit olgularinda mikobakteri varliginin hem
fenotipik hem de molekiiler yontemlerle dogrudan
korneal kazint1 orneklerinde incelendigi ilk calisma
ozelligini tastyan arastirmamiz sonucunda korneal
kazint1 orneklerinden kiiltirde mikobakteri izole
edilemedigi gibi PCR yontemi ile de pozitif sonuc
alinamamistir. Uyguladigimiz yontemlerin tiiberkiiloz
klinik
orneklerle calisildigi zaman cok giivenilir, duyarli ve
ozgil olduklan bilinmektedir (2,6,7,11,24). Ancak
bizim amacimiz keratitli hastalardan alinan korneal

supheli hastalardan alinan balgam gibi

kazint1 orneklerinden mikobakteri izole etmek ve/
veya mikobakteriyel DNA kanit1 tespit edebilmekti.
Tarama amacli dogrudan korneal kazint1 6rneklerinden
PCR yontemi ile mikobakterilerin arastinldigi bir
calismaya rastlamadik. Calismarmzi kisitlayan en
onemli faktor mikobakteriyel keratitli hastalardan
alinan korneal kazinti orneklerinin pozitif kontrol
olarak kullanilamamasidir. Ne yazik ki, bolgemizde
simdiye kadar rapor edilmeyen ve {ilkemizde oldugu

TESEKKUR

gibi diinyada da disiik insidansa sahip oldugu
bildirilen mikobakteriyel keratitli hasta bulunsa bile,
pozitif kontrol olarak kullanilacak kadar korneal
kazint1 Ornegi alinmast miimkiin olmamaktadir.
Bunun yerine referans sus olarak kilturde izole
edilerek DNA dizi analiziyle tir diizeyinde identifiye
edilen Mycobacterium  tuberculosis H37Rv susu
kullamlmistr.

mikobakteri

Arastirmamiz ~ sonucunda  hic

tespit edilemese de, dogrudan korneal kazinti
orneklerinden DNA ekstrakte edilerek molekuler bir
yontemle mikobakterilerin arastirildigi ilk calisma
ozelligini tasimaktadir. Calismamizda mikobakteri
tespit edilememesinin sebepleri olarak bolgemizde
mikobakteriyel keratit insidansinin gercekten de
cok dusuk olmasi veya ornek almadaki kisitlamalar
sebebiyle de az sayida hasta ile calisilmis olmasi
gosterilebilir. Ayrica, mikobakteri tedavisinde onemli
secenek olan florokinolonlar ve aminoglokozidlerin
yogun olarak keratit gibi g6z enfeksiyonlarinda topikal
kullaniminin da gozardi edilmemesi gerekmektedir.
Cunki bu ilaclar mikobakterileri baskilayabildigi gibi,
ileride daha ciddi direnc kazanmis mikobakteriyel
keratit olgulan ile karsilasabilecegimizin sinyalini
vermektedir. Daha genis populasyonlarla yapilacak
insidans calismalarinin bizim calismamizin 6nemini
daha da vurgulayacag disiinilmektedir.

* Calismamizda degerlendirdigimiz korneal kazinti 6rneklerinin ve hasta verilerinin titizlikle toplanmasinda emegi gecen
Cukurova Universitesi Tip Fakiiltesi Goz Hastaliklar Anabilim Dali degerli 6gretim iiyeleri Prof. Dr. Meltem YAGMUR, Prof. Dr.
Elif ERDEM ve Dr. Ogr. Uyesi ibrahim inan HARBIYELI’ye, bulgularimizin istatistiksel analizini yapan Cukurova Universitesi Tip
Fakiiltesi Biyoistatistik Anabilim Dali degerli 6gretim Uiyesi Doc. Dr. Yasar SERTDEMIR’e, ayrica laboratuvar calismalarimizda
yardimlarim esirgemeyen Cukurova Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim Dali Baskani Prof. Dr. Fatih
KOKSAL’a ve Dr. Ogr. Uyesi Mediha Begiim KAYAR’a tesekkiir ederiz.
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ETiK KURUL ONAYI

* Bu calisma, Cukurova Universitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun onay1 ile
gerceklestirildi (Tarih: 01.04.2016 ve Karar No: 12).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.

KAYNAKLAR

520

Hazirolan G, Kemer OE, Ozek D, Aksoy A, Aksu
N. Vorikonazol ile tedavi edilen bir Aspergillus
flavus kompleks keratit olgusu. Turk Hij Den
Biyol Derg, 2016; 73(4): 389-94. doi: 10.5505/
TurkHijyen.2016.81905.

Szczotka-Flynn LB, Shovlin JP, Schnider CM,
Caffery BE, Alfonso EC, Carnt NA, et al. American
academy of optometry microbial keratitis think
tank. Optom Vis Sci, 2021; 98(3): 182-98. doi:
10.1097/0PX.0000000000001664.

Kheir WJ, Sheheitli H, Fattah MA, Hamam RO.
Nontuberculous mycobacterial ocular infections:
a systematic review of the literature. Biomed Res
Int, 2015; 164989. doi: 10.1155/2015/164989.

Chu HS, Chang SC, Shen EP, Hu FR. Nontuberculous
mycobacterial ocular infections comparing the
clinical and microbiological characteristics
between Mycobacterium abscessus and
Mycobacterium massiliense. Plos One, 2015; 10(1):
e0116236. doi: 10.1371/journal.pone.0116236.

Turk Hij Den Biyol Derg

Honarvara B, Movahedan H, Mahmoodi M,
Sheikholeslamic FM, Farnia P. Mycobacterium
aurum Keratitis: an unusual etiology of a
sight-threatening infection. Braz J Infect
Dis, 2012; 16(2): 204-8. doi: 10.1590/51413-
86702012000200019.

Sarah B, Batoul MS, Ibtissam H, Ouafa H, Said
A, Abdeljalil M. Corneal manifestations of
tuberculosis: about 2 cases. Am J Med Case Rep,
2016; 4(5): 160-4. doi: 10.12691/ajmcr-4-5-4.

Gusmao FA, Alveranga L, Barbosa L, Sampaio
J, Leao SC, Hofling AL, et al. Deep stromal
mycobacterial keratitis: viable bacteria after six
months of treatment: case report and literature
review. Arq Bras Oftalmol, 2005; 68(4): 551-3. doi:
10.1590/50004-27492005000400024.

Ceyhan |, Tarhan G, Cesur S, Giimisli F.
Mycobacterium chelonae keratitis following
lasik in situ keratomileusis (LASIK) specifically
identified by INNO-LIPA method. Turk J Med Sci,
2005; 35: 273-7.



10.

11.

12.

13.

14.

15.

16.

Ko J, Kim SK, Yong DE, Kim T, Kim EK. Delayed onset
Mycobacterium intracellulare keratitis after laser
in situ keratomileusis. Medicine, 2017; 96(51):
€9356. doi: 10.1097/MD.0000000000009356.

Silva SC, Almeida IN, Ribeiro WC, Miranda SS,
Rocha ACH. Mycobacterium abscessus subsp.
bolletii keratitis: rare case reported in Brazil.
Rev Inst Med Trop Sao Paulo, 2020; 62: e6. doi:
10.1590/51678-9946202062006.

Bostan C, Slim E, Choremis J, Boutin T, Brunette
I, Mabon M, et al. Successful management of
severe post-LASIK Mycobacterium  abscessus
keratitis with topical amikacin and linezolid, flap
ablation, and topical corticosteroids. J Cataract
Refract Surg, 2019; 45: 1032-5. doi: 10.1016/j.
jcrs.2019.03.001.

Egrilmez S, Yildirim-Theveny S. Treatment-
resistant bacterial keratitis: challenges and
solutions. Clin Ophthalmol, 2020; 14: 287-97. doi:
10.2147/0PTH.S181997.

Frueh BE, Dubuis O, Imesch P, Bohnke M,
Bodmer T. Mycobacterium szulgai keratitis. Arch
Ophthalmol, 2000; 118(8): 1123-4. doi:10.1001/
archopht.118.8.1123.

Leal Jr SM, Rodino KG, Fowler WC, Gilligan PH.
Practical guidance for clinical microbiology
laboratories: diagnosis of ocular infections.
Clin Microbiol Rev, 2021; 34(3): e0007019. doi:
10.1128/CMR.00070-19.

Zhao G, Zhai H, Yuan Q, Sun S, Liu T, Xie L. Rapid
and sensitive diagnosis of fungal keratitis with
direct PCR without template DNA extraction.
Clin Microbiol Infect, 2014; 20(10): 776-82. doi:
10.1111/1469-0691.12571.

Kim E, Chidambaram JD, Srinivasan M, Lalitha P,
Wee D, Lietman TM, et al. Prospective comparison
of microbial culture and polymerase chain
reaction in the diagnosis of corneal ulcer. Am J
Ophthalmol, 2008; 146(5): 714-23. doi: 10.1016/j.
ajo.2008.06.009.

17.

18.

19.

20.

21.

22.

23.

Tuft S, Somerville TF, Li JPO, Neal T, De S, Horsburgh
MJ, et al. Bacterial keratitis: identifying the areas
of clinical uncertainty. Prog Retin Eye Res, 2021;
101031. doi: 10.1016/j.preteyeres.2021.101031.

Hoffman JJ, Dart JKG, De SK, Carnt N, Cleary G,
Hau S. Comparison of culture, confocal microscopy
and PCR in routine hospital use for microbial
keratitis diagnosis. Eye, 2021. doi.org/10.1038/
s41433-021-01812-7.

Abu Eleinen KG, Mohalhal AA, Elmekawy HE,
Abdulbaki AM, Sherif AM, El-Sherif RH, et al.
Polymerase chain reaction-guided diagnosis
of infective keratitis - a hospital based study.
Curr Eye Res, 2012; 37(11): 1005-11. doi:
10.3109/02713683.2012.698357.

Oda Y, Sadakane K, Yoshikawa Y, Imanaka T,
Takiguchi K, Hayashi M, et al. Highly concentrated
ethanol solutions: good solvents for DNA as
revealed by single-molecule  observation.
ChemPhysChem, 2016; 17: 471-3. doi: 10.1002/
cphc.201500988.

Morlock GP, Crawford JT, Butler WR, Brim SE, Sikes
D, Mazurek GH, et al. Phenotypic characterization
of pnca mutants of Mycobacterium tuberculosis.
Antimicrob Agents Chemother, 2000; 44(9): 2291-
5. doi: 10.1128/AAC.44.9.2291-2295.2000.

Saifi M, Jabbarzadeh E, Bahrmand AR, Karimi
A, Pourazar S, Fateh A, et al. HSP65-PRA
identification of non-tuberculosis mycobacteria
from 4892 samples suspicious for mycobacterial
infections. Clin Microbiol Infect, 2013; 19(8): 723-
8. doi: 10.1111/j.1469-0691.2012.04005.x.

Lange C, Abubakar I, Alffenaar JWC, Bothamley
G, Caminero JA, Carvalho ACC, et al. Management
of patients with multidrugresistant/extensively
drug-resistant tuberculosis in Europe: a TBNET
consensus statement. Eur Respir J, 2014; 44(1):
23-63. doi: 10.1183/09031936.00188313.

Ong HS, Sharma N, Phee LM, Mehta JS. Atypical
microbial keratitis. The Ocular Surface, 2021; doi:
10.1016/j.jtos.2021.11.001.

Turk Hij Den Biyol Derg

521



25.

26.

27.

28.

522

Nascimento H, Viana-Niero C, Nogueira CL, Martins
Bispo PJ, Pinto F, de Paula Pereira Uzam C, et al.
Identification of the infection source of an outbreak
of Mycobacterium chelonae keratitis after laser in
situ keratomileusis. Cornea, 2018; 37(1): 116-22.
doi: 10.1097/ic0.0000000000001423.

Giiler M, Kurt J, Evren O, Celiker U. Yoremizdeki
bakteriyel keratitlerin klinik ve mikrobiyolojik
ozellikleri. Firat Tip Dergisi, 2008; 13(4): 235-8.

Akova-Budak B, Baykara M, Turudu S, Yusupov M,
Cevik G, Ozmen AT, et al. Klinigimize yatinlarak
tedavi edilen keratit olgularinin analizi. Uludag
Universitesi Tip Fakiiltesi Dergisi, 2011; 37(3):
155-7.

Yilmaz S, Oztiirk |, Tiire M, Maden A. Mikrobiyal
keratit tedavisinde 16 vyil. T Klinikleri J
Ophthalmol, 2008; 17(1): 1-6.

Turk Hij Den Biyol Derg

29.

30.

Bil

Manga G, Caglar N, Mutluergil N. Fliktenli
keratokonjonktivit.  Atatiirk  Universitesi Tip
Biilteni, 1990; 22(2): 439-42.

Abshire R, Cockrum P, Crider J, Schlech B. Topical
antibacterial therapy for mycobacterial keratitis:
potential for surgical prophylaxis and treatment.
Clin Ther, 2004; 26(2): 191-6. doi: 10.1016/50149-
2918(04)90018-5.

Sampaio JLM, Junior DN, Freitas D, Hofling-
Lima AL, Miyashiro K, Alberto FL, Leao SC. An
outbreak of keratitis caused by Mycobacterium
immunogenum. J Clih Microbiol, 2006; 44(9):
3201-7. doi: 10.1128/JCM.00656-06.



Arastirma Makalesi/Original Article
Makale Dili “ingilizce”/Amcle Language “English”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Ocular findings in patients hospitalized for COVID-19
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ABSTRACT
The COVID-19 disease, which has

affected the whole world, has seriously challenged

Objective:

the health system. In this period when the delivery
of health services is in danger, understanding how the
disease affects different parts of the human body has
remained in the background. This study was conducted
to identify patients with ocular complaints and findings

from inpatient COVID-19 patients.

Methods: A cross-sectional, retrospective study was
conducted in individuals aged 18 years and older who
were followed up and treated for COVID-19 in a tertiary
hospital between 25 March 2020 and 31 March 2021.
Electronic health records of all patients were reviewed.
In adition Procalcitonin, urea, and neutrophil levels
were compared between patients with and without

ocular symptoms.

Results: A total of 7060 patients with positive
COVID-19 tests were included in our study. The mean
patient age was 60.89+16.96 years. 52.8% (n=19) of the
patients were female and 47.2% (n=17) were male. The
ophthalmology consultation rate was 0.5% with a total
of 36 patients. The most common symptom was visual
changes in 47.2% (n=17) of the patients. The second

most common ocular pathology was chemosis, followed

OZET
Amag: Tum diinyay1 etkisi altina alan COVID-19

hastaligi, saglik sistemini ciddi anlamda zora sokmustur.
Saglik hizmetlerinin sunumunun tehlikede oldugu bu
donemde, hastaligin insan viicudunun farkli bolgelerini
nasil etkilediginin anlasilmasi geri planda kalmistir. Bu
calisma, yatarak tedavi goren COVID-19 hastalarindan
okiiler sikayetleri ve bulgular olan hastalar belirlemek

amaciyla yapilmistir.

Yontem: 25 Mart 2020 ile 31 Mart 2021 tarihleri
arasinda uclinci basamak bir hastanede COVID-19
nedeniyle takip ve tedavi edilen 18 yas ve lUzeri
bireylerde kesitsel, geriye doniik bir calisma yapilmistir.
Tim hastalarin elektronik saglik kayitlar1 alinarak
gozden gecirilmistir. Ayrica okiiler semptomlan olan ve
olmayan hastalar arasinda prokalsitonin, ure seviyesi ve

notrofil sayis1 karsilastinlmistir.

Bulgular: Calismamiza COVID-19 testi pozitif
olan toplam 7,060 hasta dahil edildi. Ortalama
hasta yas1 60,89+16,96 idi. Hastalarin %52,8

(n=19)’i kadin, %47,2 (n=17)’si erkekti. Oftalmoloji
konsiiltasyon orani toplam 36 hasta ile %0.5 idi.
Hastalarin %47.2 (n=17)’sinde en sik goriilen semptom
gorme degisiklikleri idi. En sik goriilen ikinci okiiler

patoloji kemozdu, bunu konjonktival hiperemi ve goz
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by conjunctival hyperemia and eye irritation. 100% of
the patients exposed to keratopathy had a history of
intensive care (p<0.001). However, it was observed
that the visual changes were not directly related to
the intensive care unit. 88.2% of these patients did not
have a history of intensive care (p<0.001). Significant
elevations in the compared laboratory findings were

observed in patients with ocular findings.

Conclusion: It was also emphasized that COVID-19
affects the eyes at a low rate, but ocular findings may
remain in the background, especially in patients who
have been hospitalized for a long time and at the
first admission to the hospital Although procalcitonin,
urea and neutrophil counts were found to be higher in
patients with ocular symptoms, it was not found that
these patients affected the rate of admission to the

intensive care unit.

Key Words: COVID-19, ocular findings, inpatient

irritasyonu izledi. Keratopatiye maruz kalan hastalarin
%100’iinde yogun bakim &ykdisii vardi (p<0,001). Ancak
gorme degisikliklerinin dogrudan yogun bakim Unitesi
ile ilgili olmadig1 gozlendi. Bu hastalarin %88,2’sinin
(p<0,001). Okiler

bulgular1 olan hastalarda karsilastirilan laboratuvar

yogun bakim Gykisii  yoktu

bulgularinda anlamli yukselmeler gozlendi.

Sonu¢: Bu calismada hastanede yatan COVID-19
hastalarinin %0,5’inde goz ile ilgili sikayet ve bulgular
tespit edilmistir. COVID-19’un gozleri diisiik oranda
etkiledigi ancak ozellikle uzun siire hastanede yatan
hastalarda ve hastaneye ilk basvuruda goz bulgularinin
arka planda kalabilecegi de vurgulandi. Ayrica,
prokalsitonin, kan ure diizeyi ve notrofil sayis1 okiiler
semptomlari olan hastalarda daha yiiksek bulunurken
bu hastalarin yogun bakim iinitesine yatis oranlarina

etkisi saptanamadi.

Anahtar Kelimeler: COVID-19, goz bulgulan, yatan
hasta

INTRODUCTION

Over the past two decades, CoVs have caused
three large-scale outbreaks: severe acute respiratory
syndrome (SARS), Middle East respiratory syndrome
(MERS), and COVID-19. The place where the
COVID-19 pandemic first started was the Chinese
city of Wuhan (1). In Wuhan, several cases of severe
pneumonia of unknown origin have been associated
with the severe acute respiratory syndrome (SARS).
The first person to report their similarities was
ophthalmologist Dr. Li Wenliang. Dr. Wenliang
contamined with the virus after treating an infected
glaucoma patient and subsequently he passed away
(2). Studies have confirmed that the etiologic agent
is a new Betacoronavirus associated with SARS-

CoV (1,3). The first patients developed symptoms
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on 1 December 2019, followed by rapid human-to-
human transmission and intercontinental spread,
and a pandemic was declared by WHO in March 2020
(4). The virus that causes coronavirus disease 2019
(COVID-19) is severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), an enveloped, single-
stranded RNA virus. It can be transmitted from a
sick person through respiratory droplets at a high
rate (3). Symptoms of the disease may appear within
2-14 days after exposure to the virus (5). The most
common symptoms of COVID-19 are fever, headache,
cough, weakness, shortness of breath, sore throat,
inability to smell, conjunctivitis, and gastrointestinal
complaints. Complications in severe cases include
severe pneumonia, coagulopathy, encephalopathy,
vasculopathy, cardiomyopathy, and renal failure.
Recent reports reveal a strong association between



ocular symptoms and COVID-19 infection and also
highlight the effects of COVID-19 infection on the
eyes (6-8). The prevalence of ocular signs and
symptoms reported in COVID-19 patients may vary.
The overall rate of conjunctivitis in patients with
COVID-19 was shown in a meta-analysis of three
recent studies as 1%, 3%, and 0.7% in severe and non-
severe patients, respectively (7). It has been claimed
that eye involvement may be a sign of more severe
COVID-19 infection (7,8). Understanding the signs,
symptoms, and routes of transmission of COVID-19
infection is important for preventing transmission and
diagnosing new cases. Therefore, in this study, it was
questioned whether ocular findings are associated
with the disease in COVID-19 patients hospitalized in
a tertiary hospital.

MATERIAL and METHOD

This study was approved by the Health Sciences
University Gulhane Scientific Research Ethics
Committee (Date: 03.06.2021, Number: 2021/265).
An electronic medical record review was made and
all the health information was kept confidential.

All COVID-19 patients over the age of 18 who
were hospitalized in Gulhane Training and Research
Hospital between 25 March 2020 and 31 March 2021
were screened. For the study group, patients aged 18
years and older and PCR test positive for COVID-19
were determined. Age, gender, laboratory findings,
the
symptoms, and ocular physical examination were

intensive care treatment processes, ocular
extracted from the hospital information management
system health record for each patient. The ophthalmic
evaluation was performed by an ophthalmologist using
consultation system. Upon the request of clinical
consultation from the patients in the Covid clinic, the
examination was performed by the ophthalmologist
using the bedside ophthalmoscope. Examination
findings were recorded to the hospital information
management system. The collected data were entered
in a Microsoft Excel sheet and statistical analyzes

were made in SPSS 22.0. Continuous variables were
presented as age, median, and range (min-max). In
addition, categorical variables were presented as
frequency and percentage.

SPSS version 22.0 was used for statistical analysis.
Kolmogorov Smirnov and Shapiro Wilk Test were used
as normality tests. Mann Whitney U test was used
for two independent groups. P<0.05 was considered
significant. Missing value analyses were done for
urea, creatinine, AST, ALT, CRP, D-dimer, glucose,
and lymphocyte using a regression model. When the
laboratory results were compared between ICU and
clinic, age and gender match sample was chosen to
avoid over-power.

RESULTS

Between 25 March 2020 and 31 March 2021, 7060
patients who were hospitalized in our hospital due
to Covid-19 were examined. 186 patients under
the age of 18 were excluded from the study. It was
seen that ophthalmology consultation was requested
48 times from these patients. Since more than one
consultation was requested from some of the patients
and the records of 36 patients in total were reviewed.

The ophthalmology consultation rate was 0.5%
with a total of 36 patients. The mean age of the
patients was 60.89+16.96 years. 52.8% (n=19) of the
patients were female and 47.2% (n=17) were male.
75% of the patients had one consultation and the rest
had more than one consultation. The most common
symptom was visual changes in 47.2% (n=17) of the
patients. This was followed by chemosis (27.8%),
conjunctival injection (22.2%), periorbital edema
(16.1%), eye irritation (13.9%), and conjunctivitis
(8.3%) with decreasing frequency. Scleral hemorrhage,
periorbital ecchymosis, conjunctival edema, Cranial
Nerve 6 (CN6) Palsy diplopia, ocular pain and ptosis
were observed even less frequently. Symptoms seen
in COVID-19 patients are listed in Table 1. Exposure
Keratopathy was found to be associated with the
Intensive care unit process. 100% of the patients
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exposed to keratopathy had a history of intensive the visual changes were not directly related to the
care (p<0.001). Conjunctival injection was also intensive care unit. 88.2% of these patients did not
found to be associated with intensive care. 87.5% have a history of intensive care (p<0.001). Ocular
of patients with conjunctival injection had a history = symptoms due to intensive care are listed in Table 2.
of intensive care (p=0.008). It was observed that

Table 1. Frequency of the ocular symptoms

n Frequency %
Vision Changes 17 47.2
Chemosis (Exposure keratopathy) 10 27.8
Conjunctival Injection 8 22.2
Periorbital Edema 5 16.1
Irritation 5 13.9
Discharge 4 11.1
Conjunctivitis 3 8.3
Glokom 3 8.3
Scleral Hemorrhage 2 5.6
Periorbital Echimosis 1 2.8
Conjunctival Edema 1 2.8
CN6 Palsy 1 2.8
Diplopia 1 2.8
Ocular Pain 1 2.8
Ptosis 1 2.8

Table 2. Frequency of the symptoms associated with intensive care

Intensive Care
Total (n=36) p*
Yes (n=16) No (n=20)
Chemosis (Exposure keratopathy)
Yes 10 (100) 0 10 (27,8)
<0,001
No 6 (23.1) 20 (76.9) 26 (72,2)
Conjunctival Injection
Yes 7 (87.5) 1(12.5) 8 (22,2)
0,008
No 9 (32.1) 19 (67.9) 28 (77,8)
Vision Changes
Yes 2 (11.8 15 (88,2 17 (47,2
(11.8) (88,2) (47,2) <0,001
No 14 (73.3) 5 (26,3) 19 (52,8)

*Fisher’s Exact Test
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The
accessible.

laboratory results of 6428 patients were

Laboratory results were compared
between patients with ocular symptoms and others.
Urea, procalcitonin and neutrophil levels were found
to be significantly higher in patients with ocular
symptoms (Table 3). Inaddition, laboratory values were
compared between intensive care and clinic patients.

5.3% of the patients were treated in the intensive care

Table 3. Laboratory tests in patients with ocular symptoms

unit (ICU) (n=343). Patients treated in the intensive
care unit were significantly older than the others
(70.76+14.50 and 58.58+17.79, respectively). There
was a statistically significant difference between the
groups in terms of urea, creatinine, AST, ALT, CRP,
D-Dimer, glucose, lymphocyte, procalcitonin, ferritin,
neutrophil, fibrinogen, FRTN2 (Table 4).

Yes No yA p*
Mean+SD Median (Min-Max) Mean+SD Median (Min-Max)
Urea 76,6 + 52,4 59 (13 - 260) 53 + 44,2 39 (5 - 424) -3,509 <0,001
Procalcitonin 2,5 + 8,1 0,2 (0 - 41,6) 1,5+7,8 0,1 (0 - 98,3) -3,396 0,001
Neutrophil 9,6 + 8,3 7,9 (1,3 - 42,6) 6+4,7 4,7 (0,1 - 113,6) -3,245 0,001
*Mann Whitney U Test
Table 4. Descriptives of the patients treated in intensive care unit and clinic
Intensive Care Unit (n=343) Clinic (n=343) VA p
Mean+SD Median (Min-Max) Mean+SD Median (Min-Max)
Urea 112 + 75,1 91 (9 - 405) 60,5 + 40,7 51 (14 - 384) -11,426 | <0,001
Creatinine 2,1+1,9 1,3 (0,4 - 11,8) 1,3+£1,2 1(0,5 - 14,4) -6,193 <0,001
AST 176,1 + 687 42 (7 - 7588) 71,5 + 273,7 34 (8 - 3451) -3,813 <0,001
CRP 138,7 + 104,1 122,4 (0,3 - 472,4) 209,6 + 2385,9 55,2 (0,2 - 44240) -7,795 <0,001
D-Dimer 6,9+13,4 2 (0,2 - 80) 2,8+8,7 0,7 (0,2 - 80) -9,755 <0,001
Glucose 171,7 + 104,4 143 (3 - 749) 149,5 + 80,7 123 (41 - 732) -3,750 <0,001
Lymphocyte 11 0,8 (-3-8,9) 1+0,7 0,9 (-2,6 - 3,9) -2,595 0,009
Procalcitonin 7,4+ 17,2 0,7 (0 - 95,2) 1,5+6,8 0,1 (0 - 74,4) -10,054 | <0,001
Neutrophil 11+7,6 9 (0,1 - 62,9) 6,8+7,2 5,1 (0,8 - 113,6) -9,860 <0,001
FRTN2 677,4 £ 517,2 525 (10,9 - 1500) 430,9 + 428,3 251 (5,7 - 1500) -5,870 <0,001

*Mann Whitney U test
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DISCUSSION

Previous reports of Asian and European origin
have been published on the eye findings of COVID-19
patients. Various rates of ocular findings have been
reported in these reports. In a study conducted in
India in which 127 COVID-19 patients with mild
clinical presentation were examined, eye findings
were reported in 9.45% of the patients (9). However,
in our study, it was stated that visual changes were
an evident symptom in 47.2% of the patients with eye
findings.The etiology of vision changes could not be
explained as the data were obtained retrospectively
from limited electronic records, however probable
mechanisms could be hypoxia, eye surface changes,
or retinal pathology as in some previous studies
reported. Again, other studies reported that very high
CRP and lymphocyte levels were detected in patients
with ocular manifestations also these patients had
high fever levels and they were older (6,10). Intensive
Care and D-dimer, ferritin, urea, other inflammatory
markers such as procalcitonin and neutrophil were
used as indicators for disease severity. Procalcitonin,
urea, and neutrophil levels were compared with Mann
Whitney U Test between patients with and without
ocular symptoms (Table 3). Significant elevations in
the compared laboratory findings were observed in
patients with ocular findings. This situation was found
to be compatible with some studies in the literature
(11,12). In addition, the situations of the patients
in the intensive care unit were evaluated. Although
it was suggested as a result of the evaluation that
patients with ocular symptoms were more likely to
develop severe COVID-19 disease in the intensive
care unit, we could not reach such a result in our
study. However, more ocular findings were detected
in the patients in the intensive care unit, but this
was considered as a complication of long-term
hospitalization. This may be due to the size of the
patient sample (7060 patients), the difference in
the COVID-19 clinical picture, compiling patient

information and findings, or differences in the
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hospital information system. In addition, in our study,
we examined whether some factors are associated
with the development of ocular findings in COVID-19
(6,13). Studies are suggesting that eye findings
may be the first manifestation of the disease (6-8).
Since this study was retrospective and was based on
hospital electronic records, new information could
not be obtained about the beginning of eye symptoms
in patients with COVID-19. Studies have shown the
presence of SARS-CoV-2 receptors called ACE2 and
TMPRSS2, which the virus uses to penetrate the eye
even if it does not cause disease. So it’s not surprising
that there are eye symptoms of COVID-19 (9,14). In
addition, thereis substantial evidence that SARS-CoV-2
RNA can be determined from ocular tissue, including
the conjunctiva, cornea, and vitreous (15). In our
study, ocular symptoms were observed in only a small
proportion of COVID-19 patients. This may be due to
the entity of eye-protective mechanisms, as well as
the presence of symptoms that are overlooked and
remain in the background in the severely ill patient.
(16). However, there may be a possibility of ocular
transmission of SARS-CoV-2. It is useful to consider
this possibility in ophthalmology practice to reduce
transmission (10,17). Physicians treating patients
with COVID-19 should be cautious in monitoring eye
findings, as patients recovering from COVID-19 may
improve ocular symptoms that may be associated with
SARS-CoV-2. Physicians should not ignore this risk in
their examinations and evaluations while dealing with
hospitalized COVID-19 patients. Emerging evidence
shows that the extrapulmonary manifestations of
COVID-19 are frequently encountered and should not
be forgotten. Doctors may choose to examine their
COVID-19 patients at the bedside due to concerns
about the risk of transmission. They may not be
able to make a complete eye examination under the
conditions of the outpatient clinic. For this reason,
although the eye examination was performed, the
patient examination information may not be fully
recorded in the electronic health record (18), so
our study has some limitations. Initially, the group



of patients in which the study was conducted was
considered primarily for COVID-19, and as a result,
ocular symptoms may remain in the background and
rarely be significant enough to require ophthalmology
consultation. Owing to viral contamination concerns
and efforts to preserve healthcare professionals, only
bedside examinations were possible. Minor ophthalmic
events are likely to be overlooked or not reported due
to the inability to perform ophthalmic examinations
in detailed outpatient settings. Also, to preserve
the totality of the data, the original definitions
of documented and reported eye abnormalities
have not been altered. In a retrospective study, it
is rather difficult to propose a causal relationship
and COVID-19.
Some patients examined by an ophthalmologist

between the ocular symptoms
were diagnosed with severe illness and exposure
keratopathy with corneal ulcersasaresult of prolonged
hospitalization and intensive care unit stay. However,
our investigation is clinically important and suggests
that in addition to the primary eye symptoms caused
by SARS-CoV-2, secondary eye symptoms may also
consist in COVID-19 patients. Hence they may require
extensive eye examinations by providers (19,20). Our
study showed that a review of the hospital health
record system alone may be insufficient to capture

ETHICS COMITTEE APPROVAL

all eye symptoms that develop during illness. Since
the patients included in the study were hospitalized
in a tertiary hospital, there were patients with
long-term and severe clinical picture. This is why
our patient population is different from those in
secondary care or a private hospital. This potentially
limits the ability to generalize. Finally, quite a few
COVID-19 patients (n=36) with eye manifestations
restricted determine
associations with clinically pertinent factors.

In conclusion, this study concluded that COVID-19
did not significantly affect the eyes. However, the

likely our power to

factors associated with the development of ocular
manifestations are still unclear. Since the main cause
is COVID-19, it should be kept in mind that ophthalmic
symptoms may be overlooked, especially in patients
who have been hospitalized for a long time. All these
suggest that the ocular findings of COVID-19 should be
considered from the onset of the disease and should
not be left behind. As the pandemic continues to affect
the world, doctors and the public should understand
the effects of COVID-19 on the eyes. For this purpose,
especially prospective studies can be much more
useful to understand the impact of the disease.

* This study was approved by the Health Sciences University Glilhane Scientific Research Ethics Committee (Date: 03.06.2021

and No: 2021/265).
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Halk saghig1 hizmetlerinin saglik sistemlerinin performansi
uzerindeki etkileri: Dinamik network veri zarflama analizi ile
bir uygulama

Hakan KACAK!'

OZET

Amag: Kiiresel olarak saglik sistemlerinin, artan talep
ve maliyetler gibi etkenler nedeniyle saglik hizmetlerinin
siirdiiriilebilirligi ile ilgili endiseleri artmaktadir. Ulkeler
bir yandan giivenli ve kaliteli saglik hizmetini giivence
altina almaya gayret ederken diger yandan artan
maliyetlerle miicadele etmek zorundadirlar. Artik saglik
sistemlerinin tedavi edici roliniin Otesine gecmesi
gerektigi anlasilmistir. Bireyi hastalandirmadan tedavi
etmeye ilke edinen halk saglig1 hizmetleri s6z konusu
problemleri telafi etmek icin kullanilabilecek en rasyonel
ve maliyet etkili aractir. Halk sagligi, saglik hizmetlerinin
organizasyonuna toplumsal bir bakis acis1 getirerek

hizmetlerin etkililigini artirmaya yardimci olabilir.

Yontem: Calismada 27 OECD (ilkesindeki saglik
sistemlerinin 2010 ile 2018 yillar arasindaki etkinlikleri
Zarflama Analizi

Dinamik Network Veri yontemi

kullanilarak hesaplanmisti. Halk sagligi ve hastane
hizmetleri sistemleri, etkinlikleri ve genel saglik sistemi
performanslari gozden gecilmistir. Analiz edilecek
degiskenler halk sagligi sistemi icin alkol tiiketimi, birinci
basamak saglik harcamalari, beklenen ortalama siireleri
ve anne olim oranlar iken hastane hizmet sistemi icin

hastane yatak sayilarnn ve hekim sayilan, yatan hasta

ABSTRACT

Objective: Health systems are increasingly
concerned about the sustainability of health services
due to factors such as increasing demand and costs
worldwide. While countries seek to secure safe and
quality health care, they also struggle with increasing
costs. It is now recognized that health systems must go
beyond their therapeutic role. Public health services
adopting the principle of keeping individuals healthy are
the most rational and cost-effective tools that can be
used to compensate for these problems. Public health
can help improve the effectiveness of health services
by bringing a societal perspective to the organization of

health services.

Methods: Efficiencies of the health systems of 27
OECD countries between 2010 and 2018 were calculated
using the Dynamic Network Data Envelopment Analysis
method. Public health and hospital services system
efficiencies and overall system performance are
examined. The variables to be analyzed were alcohol
consumption, primary health care expenditures,
average life expectancy, maternal mortality rates for
the public health system, hospital beds, physicians,

inpatients and outpatient numbers for the hospital
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sayllan ve ayakta tedavi edilen hasta sayilan olarak
belirlenmistir. Halk sagligi sistemi ile hastane hizmet
sistemi arasindaki baglant1 bebek asilama oranlan ile
diyabete bagli hastane yatis sayilari temel alinarak
saglanmistir. Ayrica dénemler arasindaki iliski halk sagligi
sistemi icin onlenebilir 6lim oranlar ile hastane hizmet
sistemi ise tedavi edilebilir 6liim oranlar ile saglanmistir.
Ulkelerin
hesaplandiginda dokuz lilke etkin olarak hesaplanmistir.
Halk

Ulke sayis1 11, hastane hizmet sistemi etkin olarak

Bulgular: ortalama etkinlik skorlar

sagligr sistemi etkin olarak degerlendirilen
degerlendirilen llke sayis1 18 olarak hesaplanmstir.
Malmquist indeks sonuclarina gore bes Ulke haric tiim

tlkelerin toplam faktor verimliligi artrmstir.

Sonug: Etkin olmayan saglik sistemlerinin girdi
bakildiginda

sistemlerinin girdi kullammlarim iyilestirmesi, yasam

ve baglanti projeksiyonlarina saglik
tarzina bagli hastaliklar, anne olumleri ile onlenebilir
ve tedavi edilebilir olimler konularinda onlem almalar
gerekmektedir. Sekiz yillik siirecte saglanan ilerlemelere

ragmen daha gidilecek ¢ok yol oldugu ortadadir.

Anahtar Kelimeler: Teknik etkinlik, halk sagligi,
dinamik network veri zarflama analizi, saglik politikasi,

performans yonetimi

service system. The connection between the public
health system and the hospital service system is based
on vaccination rates and diabetes-based hospitalization
numbers. In addition, the relationship between the
periods is provided by preventive mortality rates for the
public health system and the treatment of the hospital

service system.

Results: The average efficiency scores of the
countries were calculated, nine countries were efficient.
The number of public health systems evaluated as
efficient was 11, and the number of efficient hospital
service systems was 18. According to Malmquist index
results, the total factor productivity of all countries has

increased except for five countries.

Conclusion: Considering the input and connection
health
systems need to improve their use of inputs and take

projections of ineffective health systems,
precautions against lifestyle-related diseases, maternal
mortality, and preventable and treatable mortalities.
Despite the progress made in the eight-year period, it is

clear that there is still a long way to go.

Key Words: Technical efficiency, public health,
dynamic network data envelopment analysis, health

policy, performance management

GIRIS

Kiiresel olarak saglik sistemlerinin, artan talep ve
maliyetler gibi etkenler nedeniyle saglik hizmetlerinin
stirdurilebilirligi ile ilgili endiseleri artmaktadir.
Ulkeler bir yandan giivenli ve kaliteli saglik hizmetini
glivence altina almaya gayret ederken diger yandan
artan maliyetlerle miicadele etmek zorundadirlar (1).
Artik saglik sistemlerinin tedavi edici roliinlin 6tesine
gecmesi gerektigi anlasilmistir.  Saglik sistemleri
toplumun genel saglik durumunu yiikseltmeye,
saglik hizmetine erisimdeki esitsizlikleri ortadan
kaldirmaya yonelik faaliyetlerde bulunmaya ve

hizmet sunumunda da temel degisiklikler yapmaya
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baslamislardir (2). Halk sagligi, saglik hizmetlerinin
organizasyonuna toplumsal bir bakis acis1 sunarak ve
hizmetlerin etkililigini artirmaya yardimci olabilir (3).
Saglik sistemlerinin ilk hedefi, toplumun genel
sagllk durumunu yiikseltmek olmalidir. Genel
saglik durumunu yiikseltmek icin oncelikli saglik
problemlerine odaklanilmali, érnegin alkol temelli
saglik sorunlar ya da anne oliim oranlan yiiksek ise
reform cabalan s6z konusu alanlan iyilestirmeye
yonelik olmalidir (4). Bu tarz bir yaklasim, proaktif
bir yaklasim olup halk sagligin1 on plana cikaran,
maliyet etkili ve surdurulebilir bir yaklasimdir.
Ayrica, saglik sistemi

ciktilarimin  ortaya

konulmasinda tiiketilen saglik kaynaklarinin etkin



kullanlip kullanilmadigi sorusu bircok arastirmaya
konu olmaktadir. Diinya Saglik Orgiitii (DSO) Diinya
Saglik Raporunda saglik sistemlerinin etkinliginde
kiiresel farkliliklarin belirgin oldugu, tiim diinyada
saglik kaynaklarinin tahmini %20 ila %40’inin israf
edildigi bildirilmistir. israf oraninin diisiik ve orta gelirli
Ulkelerde daha yiiksek oldugunu tahmin edilmektedir
(5,6). Saglik sistemi etkinligi llkelere ve zaman
periyoduna gore degismektedir. Toplumun saglik
duzeyi korunurken kaynak kullamim israfinin oniine
gecilebilecegi ya da mevcut kaynak kullanimi sabit
tutularak saglik sistemi etkinliginin artirilabilecegi
belirlenmistir (7-9).

Saglik sistemlerinin etkinliginin artirilmas1 ile
ulkelerin kaliteli hizmetler sunma ve sagligi iyilestirme
yetenegini biiyik olclide gelistirilecektir (5). Saglik
hizmet sunumunda kaliteyi glivence altina almak,
uygun hizmeti maliyet etkili sunabilmek icin bircok
kez tecrube edilmis olan piyasa basarisizliklarinin
onune gececek politika onlemleri alinmalidir. Bu
amacla, saglik sisteminin etkinligini dogru araclarla
olcmek, anlamak ve ogrenilenler 1s181nda en iyi llke
uygulamalarindan modeller gelistirmek saglik politika
yapicilari ve yoneticilerinin hedefleri arasinda
olmalidir (9-11).

Saglig1 gelistirmek, iyilestirmek veya siirdiirmek
icin gerceklestirilen tiim faaliyetler saglik sisteminin
temel amacini olusturdugu icin saglik hizmetlerinin
sunulmasi ve finansman icin gerekli olan kaynaklar,
ilgili
degerlendirilmektedir

etkenler ve tim kurumlar saglik sistemi
(12).  Saglik

sistemlerinin analizi, tibbi personel, tibbi bakim

kapsaminda

altyapisi ve finansal kaynaklar gibi ilgili kaynaklarin
kullaniminin  yan1 sira nifusun saglik durumunu
etkileyen tibbi
(13,14).

“Saglik sistemi etkinligi” saglik sistemi birim

olmayan faktorleri kapsamalidir

ciktis1 basina, saglik hizmet sunumu icin girdi olarak

nitelendirilen kaynak tiketiminin oranm olarak

tanimlanabilir.  Saglik sistemi etkinligi, olumsuz

ekonomik kosullar ve kamu maliyesi Uzerindeki baski
nedeniyle tiim saglik sistemleri icin 6nemini korurken

bircok ulkede de bir oncelik haline gelmistir (11).
OECD lkeleri icin yapilan gelecek projeksiyonlan
saglik hizmetleri icin ayrilan kaynak kullaniminda
ve harcamalarinda artisin devam edecegine isaret
etmektedir. Ancak saglik harcamalarindaki artisin
kaynak kullaniminda verimliligin saglanip saglanmadigi
konusundaki tartismalar sonlandiramamaktadir. Uzun
vadeli finansal sirdirilebilirlige iliskin endiseler
15181nda saglik hizmet sunumunun siirdiriilebilirliginin
ve arzu edilen saglik

saglanmasi sonuclarimin

elde edilebilmesi icin saglik sistem etkinliginin
degerlendirilmesi, etkin olmayan iilkelerin etkin hale
gelebilmesi icin dogru politikalar olusturup hayata
gecirilmesi gerekmektedir (7,15).

Tim diinyada saglik siireclerinin heterojenligi,
saglik hizmetlerinin sunumu ve saglik pazarinin
belirleyicilerinedeniylesagliksistemlerininetkinliginin
analizi diger sektorlere gore cok daha karmasiktir.
Saglik sistemi etkinliginin degerlendirilmesinin temel
amaci hizmet sunumu sirasinda kullanilan kaynaklarin
fiziksel ciktilara (konsiiltasyon sayisi veya iyilestirilmis
saglik durumu vb.) donistirilme basarisina iliskin
Saglik
etkinligini degerlendirirken belirlenecek yontem hem

durumun ortaya konmasidir. sisteminin
etkenlerle ile iliskileri ortaya koyan hem de bulgularin
politika ve yonetsel kararlara uyarlanmasi konusunda
optimum diizeyde yol gosterici olan bir yontemle
yapilmalidir. Etkinlik analizi sirasinda saglik sistemi
icinde birbirinden bagimsiz olarak degerlendirilebilen
birbirine bagl sonsuz oldugu

sayida surecler

goz oOnilinde tutulmali, degerlendirilecek kurum,
degerlendirilecek girdi ve ciktilar, etkinlik lizerindeki
dissal etkenler ve saglik sistemi ile iliskileri elestirel
(16-18).

temel bilesenleri icinde iyi performans gosteren bir

olarak ele alinmalidir Saglik sisteminin
saglik insan kaynagi, temel tibbi Uiriinlere, asilara ve
teknolojilere esit erisim, saglik bilgi sistemi, saglik
finansman, liderlik ve yonetisim yer almaktadir (19).
Saglik sisteminin etkinliginin belirlenmesinde
etkili olan degiskenler konusunda yapilmis bircok
Saglik
acilardan

sistemlerinde
bakilabilse de

arastirma  bulunmaktadir.

performansa  cesitli

Turk Hij Den Biyol Derg

533



534

performans ol¢iminde kullanilabilecek daha c¢ok
sunulan hizmetle sunumunda kaynak kullanimi (insan
kaynagi, finansal kaynaklar, kapasite kullanimi),
saglik ciktilarin
hizmeti ciktilannm etkileyen yasam tarz1 ile ilgili

gostergelerden olusmaktadir.

gosteren gostergeler ve saglik

Kaynak kullanimina yonelik gostergeler: Hekim
sayisi, hemsire sayisi, hasta yatagi sayisi, saglik
harcamas1 gibi kapasite gostergeleri ve tedavi olan
kisi sayisi, ameliyat sayis1 gibi saglik hizmeti ile
ilgili kapasite kullanim gostergeleri saglik sistemi
etkinliginin belirlenmesinde yol gostericidir (20,21).

Ulkelerin saglik finansmam ve harcamasi verileri,
kisi basina diisen gayri safi yurt ici hasila (GSYiH),
birinci basamak saglik calisan1 orani, 1.000 kisiye
dusen pratisyen hekim sayisi, 1.000 kisiye disen
1.000 kisiye diisen hasta yatagi
sayisi, 100.000 kisiye dusen manyetik rezonans (MR)

hemsire sayisi,

goriintiileme sayisi, ilac kullanimi vb. kaynak kullanim
gostergeleri saglik sistemi etkinlik analizlerinde
siklikla kullamlmistir  (9,10,22,23).
sira cepten yapilan saglik harcamalarinin toplam
saglik harcamalar icerisindeki payi, katastrofik/
yoksullastirici saglik harcamasi yapan hane orani,

Bunun yam

saglik harcamalarinin  toplumdaki farkli gruplara
dagitimi sik kullanilan diger gostergeler olmustur
(21,24).

Literatiir, as1 kapsaminin saglik sistemi acisindan
oldukca onemli oldugu ve etkinlikle giiclii bir sekilde
iliskili oldugunu gostermektedir (25). Cocuklarda,
yetiskinlerde ve yaslilarda hastaliklar1 onlemek icin
asilamayapilmasi, saglik hizmeti kullamiminda hastane
basvuru sayisi, tani testi, yatakli ya da ayaktan tedavi
ihtiyacinin daha az olmasi ile sonuclanmaktadir.
Asilama ile onlenen herhangi bir vaka, olasi hastaligin
getirecegi ekonomik yiikii ortadan kaldiracaktir. Bu
durum saglik bakim maliyetlerinde 6nemli tasarruflar
saglayarak saglik sistemlerinin siirdirilebilirligine ve
teknik etkinligine olumlu yansimaktadir (26).

Saglik hizmet ciktilari: saglik hizmetlerinin
ilgili mortalite, morbidite veya
sonrast hastalik bazl

duyartibig1 ile

saglik hizmeti sagkalim
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hiz1 gibi gostergeler saglik sistemi etkinliginin
ortaya koyulmasinda temel gostergeler olarak
kullanilabilmektedir. Dogumda beklenen yasam

siiresi (DBYS), dogumda beklenen saglikli yasam
siiresi (DBSYS), bebek o6lim hz1 (BOH), prematiire
olumler gibi gostergeler islevsel gostergeler icinde
degerlendirilebilmektedir. Saglik sistemi acisindan
bu gostergelerin onemi beklenen yasam suresinin
uzamasinin onemi saglik harcamalarinin bilyiik yas
gruplarina
(20,21). Onlenebilir dliimlere iliskin gostergelerin
yani sira sakatliga ya da belirli bir hastaliga gore
gostergeleri de
etkinlik degerlendirmesinde kullanilabilmektedir.
Uzun zaman periyodlarina ait olum hizi verilerinin

odaklanmasindan  kaynaklanmaktadir

ayarlanmis  olim hizi islevsel

bulunmasi ve olim nedenlerine iliskin kaza, intihar
vb. olim nedenlerinin dislanabilmesi saglik sistemi
arastirmalarinda avantaj saglamaktadir. Uluslararasi
karsilastirmalarin yapildigi bircok arastirmada bebek
olumu, anne olum oranlarindaki dusus ve beklenen
saglik
durumunu veya sonuclarindaki iyilesmeleri gosterdigi
icin siktikla kullanilmistir (8-10,27-32). “Tam saglik”
olarak adlandinlabilecek bir donemde yasanmasi

yasam suresindeki artislarin sisteminin

beklenen y1l sayisin1 gosteren Sagliga Gore Ayarlanmis
Yasam Beklentisi (Health-adjusted life expectancy -
HALE), saglik sistemi etkinligi ile iliskilidir (31).
Yasam tarzi ile ilgili gostergeler: Saglik sistemi
etkinligi lizerine yapilan arastirmalarin bircogu saglik
harcamalarina ve saglik hizmetinin saglik iizerine
etkilerine odaklanmaktadir (13,14). Ancak yasam
tarziyla ilgili faktorlerin saglik lizerine etkilerinin
de dikkate alinmasi gerekmektedir. Saglik hizmeti
lizerinde etkisi olan, hastalik ve olim riskini onemli
arasinda tutin, alkol
kilo sorunlarina neden olan beslenme

olcude artiran faktorler
kullanimi,
aliskanliklar gibi yasam tarzina iliskin degiskenler
bulunmaktadir (31,33).

Alkol kullammi, diinya capinda hastalik yiku
icin onde gelen bir risk faktorudur ve 15-49 yas
aras1 kiresel olum nedenlerinin yaklasik %10’unu
olusturmaktadir. Alkol kullanimi saglik hizmetleri



kullanma sikligin1 ve siresinin artmasina neden
olarak saglik sistemini olumsuz yonde etkileyerek yiik
getirmektedir (10,28,34).

Bir diger yasam tarzi faktori olan titin
kullamiminin saglik sistemlerinin maliyet etkinligine
ve saglik harcamalarinin etkinligi lizerine istatistiksel
olarak anlamli bicimde olumsuz etkileri oldugunu
belirlenmistir (25,35). Titiin kullanimi saglik sistemi
etkinlik analizlerinde saglig1 etkileyen yasam tarzi
biri dahil
edilmistir (10,36). Ancak alkol ve tutun kullaniminin

faktorlerinden olarak arastirmalara
saglik sistemi Uzerinde istatistiksel olarak anlamli
etkisinin olmadigim1 tespit eden arastirmalar da
bulunmaktadir (9,37).

Saglik diizeyi lizerine etkisi olmasina ragmen az
sayida degerlendirmeye dahil edilen bir diger etken
beslenme olmustur. Beslenmenin temsil edilebilmesi
icin belirlenen 4 faktorden kalori, seker ve yag
tilketiminin GSYiH ile yiiksek oranda iliskili olmas1,
belirli diizeyde tiiketimlerinin saglik iizerine olumlu
etkisine ragmen fazlasinin zararli olmasi nedeniyle
analiz sonuclarinda sapmaya neden olacag icin
analizlere dahil edilmemistir. Ancak belirlenmis olan
4. faktor taze sebze ve meyve tiiketiminin yukarida
bahsedilen sorunlara neden olmamasi nedeniyle saglik
duzeyi ile ilgili arastirmalarda beslenme etkisinin
belirlenmesi icin kullamlan degisken olmustur Sebze
ve meyve tiiketiminin saglik durumunu etkileyen
bir faktor oldugu, DSO tahminine gore iskemik kalp
hastaliklarinin yaklasik %31’ine, felclerin %11’ine ve
gastrointestinal kanserlerin %19’una neden oldugu
bildirilmistir (31).

Bu makale, temel saglik hizmetleri kaynaklarim
ve nufusun yasam tarzi faktorlerini goz o©nunde
bulundurarak, Dinamik Network Veri Zarflama Analizi
kullanarak OECD iilkelerinde saglik sistemlerinin
Makale,
analiz teknigi dikkate alindiginda iilkemizde ilk defa

etkinligini karsilastirmaktadir. kullandigr
calisilmistir. Ayrica saglik sistemleri performansini,
halk sagligi ile hastane hizmetlerini birlikte ele alarak

aciklayan ilk calismadir.

GEREC ve YONTEM

Network Veri Zarflama Analizi (NVZA)

Diinya iizerinde etkinlik analizlerinde bircok
yillarda
performanslarinin

yontem  kullamlmaktadir.  Son
farkli

degerlendirilmesinde kullanilan yontemlerden biri Veri

bircok
alanda isletmelerin
Zarflama Analizidir (VZA). Etkinligin degerlendirilmek
istendigi alanda karmasik dogasi nedeniyle ¢oklu girdi
ve coklu ciktilar arasindaki iliskilerin bilinmedigi ve
diger yaklasimlara ol¢climiin yapilamadigi durumlarda
VZA kullanim olanaklari acmasi nedeniyle tercih
edilen bir yontem haline gelmistir (38). VZA dogrusal
programlama prensiplerine dayanan ve spesifik olarak
“karar verme birimleri” (KVB)’lerin goreli etkinligini
tahmin etmek icin tasarlanmis olan parametrik
olmayan bir yontemdir. Bircok girdi ve ¢iktinin aym
anda yonetilmesine olanak saglamaktadir.

Geleneksel VZA modellerinde, ic uretim sireci
genellikle sadece girdi ve ciktilardan olusan bir kara
kutu olarak ele alinmakta ve ic etkilesimler goz ard
edilmektedir. Bununla birlikte, gercek diinyada,
uretim surecinde farkli asamalar ve etkilesimlerin
oldugu bir network bulunmaktadir. Her dretim
sireci alt sireclerden ve her siirece ait alt girdi ve
ciktilardan olusmaktadir. KVB’lerin network yapisini
ele almak icin Network Veri Zarflama Analizi (NVZA)
gelistirilmistir (39,40).

NVZA modelleri
tarafindan tamtilmistir. Gelistirdikleri modelle kara

ilk kez Fare ve Grosskopf

kutuyu tamimlamislardir. Daha sonra bircok yazar
tarafindan modeller genisletilmistir. Tone ve Tsutsui
aylak tabanli NVZA modelini gelistirmislerdir. Sexton
ve Lewis’te tarafindan iki asamali DEA modelini
onermistir. Kao network modeli uretim surecindeki
iliskileri dikkate almis, siireci paralel ve seri olarak
incelemistir (41,42) (Sekil 1a,b). NVZA, Fare ve
Grosskopf dinamik, duragan ve paralel model olarak
simflandirirken, Kao cok sayida seri iceren seri yapi,
cok sayida paralel siirece sahip paralel yap1 ve seri
ve paralel siireclerin bir arada oldugu yapi1 olarak
simflandirmistir (39).
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Sekil 1a. Network VZA

Dinamik model

NVZA modellerinde uretim sisteminin kara kutusu
Uzerine yapilan calismalarda, belli bazi siireclerin
ciktilarinin diger bir siirecin girdisi olarak tiiketildigi
ara Urunler modellenmistir. Dinamik modelde ise
strecin belli bir zaman periyodundaki bazi ¢iktilarinin
bir sonraki periyotta sirecin girdileri olarak
kullanildigi tiretim siireci modellenmistir (39).

Dinamik model coklu siireclere ya da digim
noktasina sahip olmasi, her alt surecin birbirinden

bagimsiz yapan ara iriinlere sahip olmasi yoniyle

Son Ciktilar -1 y
i
-1V
Ara
Girdiler
I r—1
Girdiler X

Sekil 2. Dinamik Model
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Sekil 1b. Geleneksel VZA

NVZA modellerinden biri olarak kabul edilmektedir.
Modelde farkli zaman periyodlarinin girdi, dis kaynakli
girdiler ve ciktilarla iliskisi modellenmektedir (43).

Dinamik Model Sekil 2’de lic zaman periyodunda
gosterilmistir. Bu modelde lic periyot t-1, t, t+1
olarak ve bir uretim siireci PT, t="t-1,t,t+1” oldugu
varsayilmistir. Dis kaynakli girdiler x"ve son ciktilar
fyT olarak ifade edilmistir. Her periyot t icin m=1,...
.,M adet cikti (y,,....,y,) ve n=1,..,N adet girdinin
(Y,5---5Y,) k=1, ...,K gozlemi icin U¢ periyota ait model
su sekilde yazilabilmektedir:

S S
ty r+1 y
i
Y
xt xt+l



Pt 2t 20 2 gyt = [(0FyEL v Oyt + iyt + gyt
K

[yt i gyt s zz_i_LU)’;c;_l + ¥ + @V ). ¥,
k=1

[~]=

T R
g Sy = 1N,

b
1

[~]=

i e Sy m =1 M,

b
1

1

[~]=

50V SO m = L, M,

b

= 0k=1,.K,

K
[y +iyt+gyt= z 2 (fybn + ¥ T A¥En) Y,

k=1

fyt i gyt s z 2 (v + vk oy ). vm,
k=1

[~]=

SEHLLD o o] o -
g m T n=1L00N,

b

=1

z syl S iyhom = LM,

L3
k=1
L3

z 27y S g¥mm = Lo M,
k=1

A= 0k=1,.K,

z', k=1,..,K gozlemi icin t="t-1,t,t+1” icin
yogunluk degiskenini ifade etmektedir. Her periyodun
teknolojisi  kendi

etmektedir.

yogunluk  degiskenini ihtiva

Arastirma evreninin tum OECD Ulkelerini kapsamasi
planlanmis olup, veri toplamadaki kisitlardan dolay
27 OECD ulkesi calisma kapsamina alinmistir. OECD

Stat veritabanm kullanilarak, soz konusu Ulkelerin
2010, 2014 ve 2018 vyillarindaki
degerlendirilmistir. Ulke karsilastirmalar yaparken

saglik verileri

ozellikle birden fazla donemi kapsayan calismalarda
kayip veriler ya da verilerdeki zaman uyumsuzlugu
bir problem olarak ortaya cikmaktadir. Bu nedenle,
calismada bazi kayip veriler kendilerine en yakin
zaman periyodundaki veriler ile tamamlanmistir.

saglik
performanslar, halk saghigi hizmetleri ile hastane

Arastirmada OECD lkelerinin sistem
hizmetlerinden olusan iki

Farkl
birlikte
boyutunun ele alindig1 ve saglik yoneticileri ile politika

alt birime aynlarak
(alt
hesaplandigi,

degerlendirilmistir. bolum birim)

performanslarinin zaman
yapicilarn ciktilardan ziyade girdiler Uzerinde etkileri
olabilecegi icin calismada Girdi Yonelimli VZA modeli
kullamlmistr.

Olcege gore sabit ve degisken getiri kavramlarinin
da analiz surecine baslamadan once ayrintili olarak
degerlendirilmesi gerekmektedir. Saglik sektoriindeki
eksik rekabet, finansal kisitlamalar ve pazara giris,
birlesme ve c¢ikislar Uzerindeki diizenleyici kisitlamalar,
cogu zaman saglik orgiitlerinin verimsiz bir 6lcekte
calismasina neden olabilir. Ayrica, saglik hizmetlerinin
degerlendirilmesinde girdi ve c¢ikt1 olciileri olarak
verilerin genellikle mutlak sayilar yerine oranlar
biciminde olmas1 oldukca yaygindir. Ornegin, olim
oranlari, yatan hasta oranlar, nifus basina disen
doktor, yatak doluluk orani, yatak basina hemsire, klinik
sarf malzeme harcamalarinin toplam harcamalara orani
yaygin olarak kullanilan girdi veya cikti olcutleridir.
Burada akilda tutulmasi gereken temel nokta, oranin
olusturulmasi, kurulusun biyiikliigi ile ilgili herhangi
bir bilgiyi ortadan kaldirir ve bu tur verilerin kullanimi
Olcege gore sabit getiri varsayiminin kabuldi anlamina
gelir (44). Bu nedenle calismada Girdi Yonelimli Olcege
Gore Sabit Getirili Dinamik Network Veri Zarflama
modeli kullanilmistir. Analizler, SAITECH DEA Solver Pro
15 yazilimi ile yapilmistir.

Halk sagligi sisteminin girdilerini sagligin sosyal
belirleyicilerinden bir tanesi olan ve yasam tarzim
tiketimi ile (Ulkelerin birinci

temsil eden alkol
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basamak saglik hizmet harcamalan olusturmaktadir.
Dogumdan beklenen ortalama yasam siireleri ve anne
olim oranlan ise halk sagligi sisteminin ciktilarini
olusturmaktadir. Halk sagligi hizmetleri ile hastane
(tedavi) hizmetleri arasindaki baglanti ise asilama
oranlan ile diyabet tamisiyla hastane yatis sayilarindan
olusan iki baglant1 degiskeni ile saglanmistir. Asilama
oranlan belirlenirken difteri-bogmaca-tetanoz karma
asist ile kizamik asisi bagisiklama oranlarinin ortalamasi
alinmistir. S6z konusu degisken ile hastane hizmetleri
(iyi) bir baglanti
Asilama oranlan yiikseldikce bebek ve cocuk, ikinci

sistemine olumlu saglanmistir.

ve lclincl basamak yatakli saglik hizmetlerine

basvurularinin  azalacagr  ongoriilmistiir.  Diyabet
tamli hastane yatislan ise birinci basmakta yani halk
saglig safhasinda hastanin takip ve kontroliiniin iyi
yapilamadigi, hastanin da kendi tedavisinde basarisiz
oldugu bir durumu gostermektedir. Boylesi bir durum
halk sagligi hizmetlerinin etkisizligine (basarisizligini)
isaret etmekte olup hastane hizmetleri sistemine
olan artirmaktadir.

ihtiyaci Bu nedenle diyabet

kaynakli hastane yatislar hastane hizmet sistemi ile

olumsuz (kotii) bir baglantiy1 temsil etmektedir. S6z
konusu baglant1 degiskenleri alt bolimiin (hastane
hizmet sisteminin) girdisi (kotli baglanti) ve ¢iktisi (iyi
baglant1) olarak girdi-cikt1 setine dahil olmaktadir.
Benzer sekilde donemler (periyotlar) arasi baglanti
da (carry over) onlenebilir mortalite degiskeni ile
saglanmistir. Onlenebilir mortalite kisinin kendisi ya
da halk sagligi saglik hizmetleri tarafindan saglanan
koruyucu hizmetlerle mortalite (6lim) oranlarinin
(koti)
baglanti olup azaltilmasi gerektigi igin sonraki donemin

dusurulmesidir. S0z konusu oran olumsuz

girdilerinden biri olarak modele eklenmektedir.

Hastane  hizmetleri  sisteminin girdilerini
yatak, hekim sayilan ve ciktilarim ise yatan hasta
ve muayene sayilari olusturmaktadir. Donemler

arasindaki baglant1 ise tedavi edilebilir mortalite
oranlan ile saglanmaktadir. Tedavi edilebilir mortalite,
hastane hizmet sisteminin etkili calistinlmasi ile bir
sonraki donemdeki olum sayilarin1 azaltacak hastane
sistemini yiikiinii hafifletecektir. Onlenebilir mortalite
oranlarinda deginildigi gibi tedavi edilebilir mortalite
oranlan da bir sonraki donemin girdisi olacaktir (Sekil 3).

Onlenebilir Mortalite

Girdi

= ART TR, W) HalkSaghg
Birinci Basamak Saglk

Cikti

Alkgl TUketimiy o o c e
Birinci Basamak Saghk >
Hizmeti Harcamalar

Halk Saghg: Cikti

Hizmeti Harcamalari

Beklenen Yasam Siresi,
Anne Olim Orani

Beklenen Yasam Siresi,
Anne Olim Orani

Girdi
Girdi Yatak Sayisi
----------- P»| Hastane Hizmetleri Hekim Sayisi Hastane Hizmetleri
Yatak Sayis! Cikti Cikti
Hekim Sayisi 4 4
Yatan Hasta Sayisi, Yatan Hasta Sayisi,
Poliklinik Sayisi

Poliklinik Sayisi

Tedavi Edilebilir Mortalite

Sekil 3. Dinamik Network Veri Zarflama Analizi Modeli
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BULGULAR teknik etkinlik puanlarinin yillara gore dagilimi
Tablo 2’de sunulmustur. Tabloda ayrica ulkelerin
Dinamik ~ Network  Veri  Zarflama  Analizi genel puam da yer almaktadir. Tablo 3’te ise etkin

degiskenlerine ait tammlayici istatistikler Tablo 1’de  ve etkin olmayan iilkelere ait tammlayici istatistikler
sunulmustur. OECD llkeleri halk saglig1 ve hastane  synulmaktadir.

sistemi teknik etkinlik puanlari ile tim saglik sistemi

Tablo 1. Tamimlayici Istatistikler

2010 2014 2018
Degisken Acgiklama
Ortalama | Std Sapma | Ortalama | Std Sapma | Ortalama | Std Sapma
Halk Saglig1 Sistemi (Koruyucu)
Girdi
1 | Alkol Tiiketimi 19y e el sl el |- g e 2,97 8,60 2,94 8,47 2,74
tiiketimi (litre)
q || e Ol el ss i 990,17 | 636,69 | 1.131,36 | 7753,72 | 1.380,59 | 854,15
Harcamalan harcamalan (dolar)
Cikt
Beklenen Yasam Kadin ve erkek dogumdan
3 Siiresi > beklenen ortalama yasam 79,67 2,20 80,71 2,16 81,09 2,08
sireleri
4 | Anne Olim Oram | 100:000 canli dogumda anne | 35 ¢ 9,20 30,73 8,62 27,21 7,31
olum oranlan
Periyodlara Baglanti (Carry over)
Kotu Baglanti (CB)
5 | Onlenebilir Mortalite | 100-000 niifus basina 13822 | 38,99 125,48 34,90 119,44 34,64
onlenebilir 6lim oran
Birimlere Baglanti (Link)
lyi Baglanti (LG)
Difteri - tetanoz - bogmaca
6 Asilama Oranlan ve kizamik asis1, asili bebek 93,78 3,85 94,52 2,53 94,32 2,46
orani
Koéti Baglant1 (LB)
7 Diyabet Hastane 15 yas ve lizeri diyabet 165,86 82,68 143,27 69,96 128,12 61,72
Yatisi kaynakli hastane yatislan
Hastane Sistemi (Tedavi Edici)
Girdi
8 Yatak Sayisi Hastane yatak sayilan 4,47 2,05 4,31 2,34 4,18 2,42
9 Hekim sayisi Hekim Sayilan 3,29 0,99 3,34 0,81 3,57 0,89
Cikta
10 Yatarak Tedavi Hastanelere yatan hasta 154,19 48,95 154,15 50,09 147,59 49,53
Sayilan sayisi
1 Ayakta Tedavi Hastanelerde ayakta tedavi 955,40 137,60 960,25 128,09 957,88 129,25
Sayilan alan hasta sayis1
Periyodlara Baglanti (Carry over)
Koti Baglanti (CB)
12 Tedavi.edilebilir 10(.).00.0. ngf}:ls basina tedavi 77,30 25,85 69,41 25,52 66,59 25,51
Mortalite edilebilir olum oran
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Tablo 2. OECD Ulkeleri Etkinlik Puanlar

Tiim Saghk Sistemi Halk Saghg Hizmetleri (T::::n:izsri::et:zi)
Ulke ii:il Sira 2010 | 2014 | 2018 2010 | 2014 | 2018 2010 | 2014 | 2018
Avustralya 0,968 12 0,902 1 1 0,805 1 1 1 1 1
Avusturya 0,959 13 1 0,876 1 1 0,752 1 1 1 1
Belcika 0,831 23 0,771 | 0,849 | 0,873 | 0,624 | 0,699 | 0,749 | 0,919 | 0,999 | 0,997
Kanada 1 1 1 1 1 1 1 1 1 1 1
Kosta Rika 1 1 1 1 1 1 1 1 1 1 1
Cek Cum. 0,800 24 0,765 | 0,803 | 0,831 | 0,769 | 0,828 | 0,919 | 0,761 | 0,777 | 0,744
Danimarka 0,779 26 0,730 | 0,774 | 0,832 | 0,524 | 0,576 | 0,681 | 0,936 | 0,972 | 0,983
Estonya 0,878 22 0,883 | 0,865 | 0,885 1 1 1 0,767 | 0,731 | 0,772
Finlandiya 0,781 25 0,733 | 0,781 | 0,827 | 0,577 | 0,615 | 0,665 | 0,888 | 0,947 | 0,991
Fransa 0,949 14 0,897 | 0,951 1 0,793 | 0,903 1 1 1 1
Almanya 0,973 11 0,920 1 1 0,839 1 1 1 1 1
izlanda 1 1 1 1 1 1 1 1 1 1 1
irlanda 0,914 18 0,843 1 0,899 | 0,758 1 0,846 | 0,929 1 0,953
israil 1 1 1 1 1 1 1 1 1 1 1
italya 1 1 1 1 1 1 1 1 1 1 1
Kore 1 1 1 1 1 1 1 1 1 1 1
Meksika 1 1 1 1 1 1 1 1 1 1 1
Hollanda 0,940 15 0,936 | 0,939 | 0,945 | 0,872 | 0,877 | 0,890 1 1 1
Norvec 0,935 16 0,896 | 0,910 1 0,792 | 0,821 1 1 1 1
Polonya 0,906 19 0,903 | 0,911 | 0,904 1 1 1 0,805 | 0,822 | 0,807
Portekiz 0,898 21 0,858 | 0,919 | 0,914 | 0,858 1 1 0,859 | 0,839 | 0,830
Slovenya 0,992 10 0,976 1 1 0,951 1 1 1 1 1
isvec 0,916 17 0,930 | 0,899 | 0,920 | 0,860 | 0,798 | 0,840 1 1 1
isvicre 1 1 1 1 1 1 1 1 1 1 1
Tirkiye 1 1 1 1 1 1 1 1 1 1 1
Birlesik Krallik 0,903 20 0,895 | 0,885 | 0,930 | 0,790 | 0,769 | 0,859 1 1 1
A.B.D. 0,669 27 0,699 | 0,662 | 0,644 | 0,508 | 0,442 | 0,394 | 0,891 | 0,883 | 0,895
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Tablo 3. Etkin ve Etkin Olmayan Ulkeler Tanimlayici istatistikleri
Etkin Olmayan Etkin
Degisken
Ortalama Std. Sapma Ortalama Std. Sapma

Alkol Tiiketimi’ 10,00 1,59 5,88 2,94
Temel Saglik Hizmetleri Harcamasi 1.296,59 705,14 908,95 755,34
Beklenen Yasam Siiresi 80,51 1,63 80,44 2,99
Anne Oliim Oran” 33,36 3,99 26,26 11,64
Asilama Orani 94,51 2,35 93,60 2,31
Diyabet Hastane Yatis 143,12 52,83 151,00 99,52
Onlenebilir Mortalite 132,30 33,29 118,56 40,55
Yatak Sayis1” 4,65 1,80 3,66 2,95
Hekim Sayis 3,53 0,73 3,13 1,05
Yatan Hasta Sayis1® 168,16 42,19 119,61 47,41
Ayakta Tedavi Sayisi 948,74 158,75 976,06 43,41
Tedavi Edilebilir Mortalite 69,87 20,03 73,56 35,09
Halk Sagligi Hizmet Sistemi Etkinligi 0,84 0,15 1,00
Hastane (Tedavi) Hizmet Sistemi Etkinligi 0,94 0,09 1,00
Genel Etkinlik 0,89 0,09 1,00

* %95 gliven diizeyinde anlamli Mann-Whitney U testi
** %90 gliven diizeyinde anlamli Mann-Whitney U testi

Tablo 2’deki tim saglik sistemi genel teknik
etkinlik puanlarina bakildiginda icerisinde Tirkiye’nin
de yer aldig1 9 ulke teknik etkin oldugu 18 iilke ise
etkin olmadig1 gozlenmistir. Saglik sistemlerinin {c
periyotluk veri dikkate alindiginda;
teknik etkin olmayan ilkelerin ortalama etkinlik
puani 0,89 (Std. Sapma: 0,09) olarak hesaplanmistir.
Benzer sekilde halk sagligi ve hastane hizmetleri

ortalamalan

ortalama puanlan ise sirasiyla 0,84 (Std. Sapma:
0,15) ve 0,94’tur (Std. Sapma: 0,09). Teknik etkin
saglik sistemleri daha az girdi kullanarak benzer ya
da daha iyi ciktilar uretmektedirler. Teknik etkin
saglik sistemlerinin anne olim oranlarinin teknik
etkin olmayan iilkelere gore %7 daha diisiik oldugu
gozlenmektedir. Hastane hizmetlerinde de teknik
etkin saglik sistemleri daha az girdi kullandigi
ciktilarda ise yatan hasta sayilarinin diusuk ayakta
tedavi sayilarinin yiiksek oldugu gozlenmistir.

Tablo 4’te ise lilke saglik sistemleri ile halk sagligi
indeks
puanlar sunulmaktadir. OECD Ulkeleri Malmquist
indeks Puanlart Saciimi Sekil 4’te gdsterilmistir.
indeks
bolgesinde

ve hastane hizmetleri sistemi Malmquist

Malmquist puanlar incelendiginde GB

(Glneybatr) bulunan Slovenya ve
Avusturya’min halk sagligi ve hastane hizmetlerinin
her ikisinde gerileme yasandig1 ve Malmquist indeks
skorunun (toplam faktor verimliliginin) geriledigi (<1)
goriilmektedir. KB (Kuzeybati) bolgesindeki 7 iilke
(Estonya, Italya, irlanda, Hollanda, Polonya, izlanda,
A.B.D.) hastane hizmetlerinde ilerleme (>1) ve halk
saglig1 hizmetlerinde ise gerileme olmustur (<1). GD
(Glineydogu) bolgesindeki li¢ lilke (Cek Cumhuriyeti,
Portekiz ve Kosta Rika) halk sagligi hizmetlerinde
ilerleme (>1) ve hastane hizmetlerinde gerileme (<1)
yasamistir. KD (Kuzeydogu) bolgesine tekabiil eden 15

Ulke halk sagligi ve hastane hizmetlerinde ilerleme
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italya, izlanda

ve Polonya halk saglig

saglamislardir.  Ayrica, Hollanda,

hizmetlerinde gerileme
hastane hizmetlerindeki

yasamalarina ragmen

yiiksek ilerleme toplam faktor verimliligini pozitife

saglamistir. Benzer sekilde Cek Cumhuriyeti, Kosta
Rika ve Portekiz de hastane hizmetlerinde gerileme
olmasina ragmen halk saglig1 hizmetlerindeki gelisme
tim saglik sisteminin toplam faktor verimliligi de

gecirerek saglik sisteminde ilerleme kaydedilmesini —artirmistir.
Tablo 4. OECD Ulkeleri Malmquist indeks Puanlar
Tiim Saglik Sistemi Halk Sagligi Hastane Sistemi
Ulkeler .
MaGl':::l'St Sira M ™ TED M ™ TED
Avustralya 1,0532 6 1,0658 0,9561 1,1147 1,0408 1,0409 1
Avusturya 0,968 24 0,9548 0,9548 1 0,9814 0,9814 1
Belcika 1,0348 11 1,0157 0,9264 1,0963 1,0543 1,0123 1,0415
Kanada 1,0051 20 1,0013 1,0014 1 1,0089 1,009 1
Kosta Rika 1,0279 12 1,0647 1,0647 1 0,9923 0,9923 1
Cek Cum. 1,0104 17 1,0237 0,9365 1,0932 0,9972 1,0082 0,9891
Danimarka 1,0807 4 1,1058 0,9701 1,1399 1,0561 1,0304 1,025
Estonya 0,9344 27 0,852 0,852 1 1,0248 1,0214 1,0033
Finlandiya 1,0552 5 1,0389 0,9678 1,0734 1,0718 1,015 1,056
Fransa 1,0885 3 1,1325 1,0086 1,1229 1,0462 1,0462 1
Almanya 1,0041 21 0,9997 0,9157 1,0917 1,0085 1,0085 1
izlanda 1,0084 19 0,9975 0,9975 1 1,0194 1,0194 1
irlanda 0,9876 23 0,9416 0,8914 1,0564 1,0359 1,0223 1,0132
israil 1,0094 18 1,0094 1,0094 1 1,0095 1,0095 1
italya 1,0168 15 0,9656 0,9656 1 1,0708 1,0708 1
Kore 1,046 9 1,0695 1,0695 1 1,0231 1,0231 1
Meksika 1,0485 8 1,0876 1,0875 1 1,0109 1,0109 1
Hollanda 1,0149 16 0,9868 0,9767 1,0103 1,0437 1,0437 1
Norvec 1,0947 2 1,1539 1,0266 1,124 1,0385 1,0385 1
Polonya 1,0017 22 0,9683 0,9682 1 1,0362 1,0349 1,0012
Portekiz 1,0169 14 1,0346 0,9583 1,0796 0,9995 1,017 0,9827
Slovenya 0,9441 26 0,8983 0,8761 1,0253 0,9923 0,9923 1
isvec 1,0522 7 1,0685 1,0811 0,9882 1,0361 1,0362 1
isvicre 1,1037 1 1,129 1,129 1 1,0789 1,0789 1
Tiirkiye 1,0422 10 1,0784 1,0784 1 1,0072 1,0072 1
i'r:ﬁfllk 1,0176 13 1,0148 0,973 1,043 1,0204 1,0204 1
A.B.D. 0,9628 25 0,9177 1,0424 0,8804 1,0101 1,0076 1,0025

MI: Malmquist indeks, TD: Teknolojik Degisme; TED: Teknik Etkinlikte Degisme
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Sekil 4. OECD Ulkeleri Malmquist indeks Puanlar Sacilim
KB: Kuzey Bati, KD: Kuzey Dogu, GB: Giiney Bat1, GD: Giiney Dogu

Teknik  etkinsiz sistemleri  girdi
projeksiyonlar1 (Tablo 5) incelendiginde 2010 yili
ve 2018 yillar arasinda her bir girdi degiskeni igin

iyilestirme saglandigi sdylenebilir. Ancak halen teknik

saglik

etkinsiz saglik sistemleri 2018 y1l1 verilerine gore alkol

Tablo 5. Girdi Projeksiyonlan

tliketimini ortalama %18,24, halk saglig1 harcamalarin
ortalama %16,42, yatak sayilarin1 ortalama %8,71 ve
hekim sayilarin1 ortalama %2,73 azaltmali ya da daha
verimli alanlara kaydirmalilar.

Yil Degisken Fark (%)
Alkol Tiiketimi -33,74
Halk Sagligi Harcamalan -28,67
2010
Yatak Sayis1 -8,68
Hekim Sayisi -3,57
Alkol Tiiketimi -27,88
Halk Sagligi Harcamalan -23,70
2014
Yatak Sayis1 -9,28
Hekim Sayisi -2,02
Alkol Tiiketimi -18,24
Halk Sagligi Harcamalan -16,42
2018
Yatak Sayis1 -8,71
Hekim Sayisi -2,73
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Donemler arast ve alt birimlere baglanti
projeksiyonlar (Tablo 6) incelendiginde 2010 ile
2018 vyillarn arasinda kismen iyilesmeler goriilse
bile genel olarak duragan bir gériinim mevcuttur.
2018 wyili

sistemleri

verilerine gore etkin olmayan saglik

diyabet temelli hastane yatislarini

ortalama %5,22 azaltirsa, asilama oranlarin1 da

ortalama %1,13 artirirsa hastane hizmet sistemine

Tablo 6. Periyod ve Birimlere Baglanti Projeksiyonlan

pozitif katki saglanacaktir. Periyotlar arasi baglanti
projeksiyonlari incelendiginde ise 2018 yil verileriyle
halk saglig1 sistemi onlenebilir mortaliteyi ortalama
%8,05, hastane hizmetleri sistemi tedavi edilebilir
mortaliteyi ortalama %5,69 azaltirsa ilgili hizmet
sistemleri performansinda iyilesmeye yol acacak soz
konusu saglik sistemlerinin etkin sinira erismesine
katki saglayacaktir.

yil Degisken Fark (%)
Diyabet Temelli Hastane Yatis -11,12
Asilama 0,66
2010 Onlenebilir Mortalite -8,29
Tedavi Edebilir Mortalite -8,52
Diyabet Temelli Hastane Yatis -4,27
S _ Asilama 0,84
Onlenebilir Mortalite -7,07
Tedavi Edebilir Mortalite -5,90
Diyabet Temelli Hastane Yatis -5,22
Asilama 1,13
2018 Onlenebilir Mortalite -8,05
Tedavi Edebilir Mortalite -5,69
TARTISMA nispeten disiik maliyetli halk sagligi politikalarina

iyi isleyen nitelikli bir halk sagligi hizmetleri
sistemi, bir yandan toplumun genel saglik seviyesini
(statusuinu) vyukselterek yatakli tedavi sisteminin
ylikini hafifletmekte diger yandan da maliyet
etkili bir ¢ozim sunmaktadir. Calismada da halk
sagligi ve hastane hizmet sistemi aralarindaki
iliski asilama oranlar1 ve diyabet kaynakli hastane
yatislarnn ile saglanmistir. S6z konusu oranlar
koruyucu ve birinci basamak saglik hizmetlerinin
diyabet gibi

kronik hastaliklarda kisinin bilgilendirilmesinin yam

etkililigini gostermektedir. Ayrica,

sira kendisine 6z bakim saglamasinin da ©nemi

cok yliksektir. Politika yapicilarin, makro saglik

politikalarinin yapiminda dissalliklar yiksek ve
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oncelik vermelerinde fayda vardir.
Arastirmada da iki disindaki
halk saglik sistemi teknik etkin dlkelerin timiniin

saglik sistemi

hastane hizmet sistemleri de teknik etkin olarak
skorlanmistir. Estonya ve Polonya disindaki halk
sagligi sistemi teknik etkin olarak degerlendirilen
Ulkelerin timdunun tedavi hizmetlerinin ve dolayisiyla
tim saglik hizmet sistemlerinin teknik etkin oldugu
gozlenmistir. Arastirma kapsamindaki Estonya,
Polonya ve Cek Cumhuriyeti lkeleri eski dogu bloku
Ulkeleri arasinda yer almakta olup ikinci dunya savasi
sonrasi Semashko modelini benimsemis ulkelerdir ve
1990 sonrasi doniisiim geciren sistemlerdir. Semashko
modelini benimseyen (lkelerin yapisal problemler

dikkate alinmadig1 taktirde genellikle koruyucu ve



birinci basamak saglik hizmetleri geliskin oldugu
(44,45). Birliginin
dagilmasindan sonra s6z konusu yapisal problemler

soylenebilir Ancak Sovyetler
ile mali krizlerle ugrasmak zorunda kalmislar ve
reform faaliyetlerine girismisler. Soz konusu Ulkeler
saglik sistemlerinin yapisal problemlerini ¢6zmeye
calisirken hastane hizmet sistemleri 0,76 ve 0,81
arasinda puan alarak oldukca kotu performans
gostermislerdir.

Malmquist indeks sonuclarina bakildiginda bes lilke
disindaki tim ulkelerin toplam faktor verimliliklerini

ETIK KURUL ONAYI

* Bu calisma, Etik Kurulu izni gerektirmemektedir.

CIKAR CATISMASI

artirdiklar1  gozlenmektedir. Ancak s6z konusu
periyotlara ait etkin olmayan saglik sistemlerinin
girdi projeksiyonlarina bakildiginda
hala gidilecek cok yol oldugu ortadadir. Onlenebilir

mortalite oranlarinda sekiz yillik donemde bir

ve baglanti

iyilesme saglanamamasi dikkat cekicidir. Benzer bir
durum tedavi edilebilir mortalite icin de gecerlidir.
Arastirmada kullanmilan etkinlik olcme yontemi
saglik sistemlerinin etkinligini 6lcmede halk sagligi,
hastane sistemi gibi unsurlar da ayrica puanlayarak
etkinligi bilesenleri acisindan da seffaflastirmaktadir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Evaluation of certified health training programs under
the coordination of the Turkish Ministry of Health by the
participants
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ABSTRACT

Objective: In this study, it was aimed to evaluate
the certified health training programs coordinated
by the Ministry of Health from the perspective of the

participants, with different dimensions.

Methods:
sectional study. The population of the research consists

This research is a descriptive cross-

of those who participated in any of the certified
trainings coordinated by the Ministry of Health, during
the research period. Research data were collected
through the online questionnaire prepared in Google
Forms. Survey questions have been prepared by the
researchers, considering the general objectives of
certified trainings, literature research and expert
opinion. The questionnaire form consists of five parts. In
the first part, there are seven multiple-choice and short-
answer questions to obtain the personal information of
the participants. In the other four sections, there are
five-point Likert-type statements that the participants
can evaluate the training program, ranging from
“strongly disagree” to “strongly agree”. The second

part is prepared for the content of the education

OZET

Amag: Bu arastirmada, Saglik Bakanligi tarafindan
koordine edilen sertifikali saglik egitim programlarinin
katiimcilarin  bakisi

acisindan farkli boyutlan ile

degerlendirilmesi amaglanmistir.

Yontem: Bu arastirma tanimlayici ozellikte kesitsel
bir calismadir. Arastirmanin evrenini, arastirma suresi
Saglik Bakanligi tarafindan

sertifikali

icinde, koordinasyonu

saglanan egitimlerden herhangi birine
katilanlar olusturmaktadir. Arastirma verileri, Google
Forms’ta hazirlanan cevrimici anket formu araciligiyla
Anket sertifikali

genel amaclan g6z oniunde bulundurularak, literatur

toplanmuistir. sorulart; egitimlerin
arastirmasi ve uzman gorusi alinarak arastirmacilar
tarafindan hazirlanmistir. Anket formu, bes boliimden
olusmaktadr. itk béliimde katiimcilarin kisisel bilgilerinin
elde edilmesine yonelik yedi adet coktan secmeli ve
kisa cevapli sorular yer almaktadir. Diger dort bolim
katilimcilarin egitim programinm degerlendirebilecekleri,
“hic

araliginda degisen besli

katilmiyorum” ve “tamamen katiliyorum”
Likert tipinde hazirlanmis

ifadeler bulunmaktadir. ikinci bolim egitimin iceriginin
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(11 questions), the third part is for the educational
environment (four questions), the fourth part is for the
material of the education (four questions), and the fifth
part is for the evaluation of the education as a whole
(four questions). Descriptive statistics and comparative

analyzes were used in the analysis of the data.

Results: 1,013 people who received one of the
certificated trainings in Operating Room Nursing,
Pediatric Intensive Care Nursing, Neonatal Intensive
Care Nursing and Intensive Care Nursing participated
in the study. While 60.12% (609) of the participants
are female, 99.01% (1003) are nurses, 56.27% (570) of
them are undergraduates and 77.99% (790) work in the
operating room, the mean age is 28.03 years and the
mean working time is 5.84 years. Participants gave a
mean of (out of 5) a minimum score of 4.50, a maximum
of 4.59, and an overall score of 4.55 for the questions
regarding the evaluation of education. The mean score
given by the participants to the questions has been
found to differ by gender, the institution where the
education is given, the type of certified education, the
occupation year, the education level, and the type of

unit they currently work in.

Conclusion: It was concluded that the participants
generally found the certified training programs
successful. Compared to others, the less experienced,
younger and high school- graduated participants benefit

more from the certified trainings.

Key Words: Certified health training, training

evaluation, postgraduate education

(11 soru), Uclincli bolim egitim ortaminin (dort soru),
dordiincti bolum egitimin materyalinin (d6rt soru) ve
besinci boliim egitimin biitiin olarak degerlendirilmesine
(dort soru) yonelik hazirlanmstir. Verilerin analizinde
tamimlayic1 istatistikler ve karsilastirmali analizler

kullanilmistir.

Bulgular: Arastirmaya Ameliyathane Hemsireligi,
Cocuk Yogun Bakim Hemsireligi, Yenidogan Yogun Bakim
Hemsireligi ve Yogun Bakim Hemsireligi sertifikali
egitimlerinden birini alan 1.013 kisi katilmstir.
Katiimcilarin %60,12’si (609) kadin, %99,01’i (1003)
hemsire, %56,27’si (570) lisans mezunu ve %77,99’u
(790) ameliyathanede calisanlardan olusurken vyas
ortalamasi 28.03, ortalama calisma suresi 5.84 yildir.
Katiimcilar ~ egitimin  degerlendirilmesine  yonelik
sorulara ortalama (5 Uzerinden) en dusik 4,50,
en yiksek 4,59 ve genel 4,55 puan vermislerdir.
Katiimcilarin sorulara verdikleri puan ortalamalarinin;
cinsiyete, egitimin verildigi kuruma, sertifikali egitim
tirtine, meslek yilina, kisilerin egitim diizeyine ve
mevcut durumda calistiklar birim tirtine gore farkliik
gosterdigi bulunmustur. Gorls ve onerilere toplam 80
cevap verilmis olup, bu yorumlarin 66’sinda egitimden

oldukca memnun olduklar belirtilmistir.

Sonug: Katiimcilarin genel olarak sertifikali egitim
programlarim basarili bulduklar1 sonucuna varilmistir.
Digerlerine gore daha az deneyimli, genc ve lise
mezunu katiimcilar sertifikali egitimlerden daha fazla

yararlanmaktadir.

Anahtar Kelimeler: Sertifikali saglik egitimi, egitim

degerlendirme, mezuniyet sonrasi egitim

INTRODUCTION

One of the fastest growing sectors in the world

is the health sector. New technologies are used in
the provision of health services and new application
areas are emerging day by day. Rapid developments

550 Turk Hij Den Biyol Derg

in the health sector require expertise and new
knowledge, but also lead to the emergence of new
health professions. However, there is a need for
sub-specializations due to the lack of all these
professions in Turkey and the diversity of practices
within the profession.



Nurses and nursing services have a great
importance in the delivery of health services.
However, in Turkey, nurses at the associate and
undergraduate level graduate with general nursing
skills without specialization (Can, 2010). Among
the units where nurses work, there are areas that
require very different knowledge and practice.
Since these qualifications are not acquired during
a basic vocational training, specialization training
is required for intensive care nurses to acquire the
necessary qualifications in terms of knowledge,
skills and attitudes (Goktepe et al., 2021). Nursing
specialization in Turkey can be achieved by having
a postgraduate education or a certificate of
authorization according to the Nursing Regulation
(Can, 2010; Torun, 2015;
2010). Nurses with a certificate of authorization

Nursing Regulation,

are defined in the relevant regulation as “nurses
who have a certificate of authorization in the
units and fields related to the nursing profession
and are responsible for nursing care services
related to these fields” (Nursing Regulation, 2010).
Authorization certificates can be obtained through
trainings organized in accordance with the Ministry
of Health Certified Training Regulation.

Certified training program is defined as a formal
education and/or distance education program to
be organized in the field of health in order to gain
competence based on specific knowledge and/or
skills in a certain subject after graduation (Ministry
of Health Certified Education Regulation, 2014).
One of the methods adopted by the Turkish Ministry
of Health to train qualified human resources
is certified training programs. These trainings,
according to the standards determined by the
scientific commissions established by the Ministry
of Health; are given through recognized private and
public health institutions or directly by the Ministry
of Health (Ministry of Health Certified Training
Regulation, 2014). Which trainings are certified
training is determined by the Ministry of Health.
Among the determined certified training programs,

a total of 61 trainings were listed, including
emergency care nursing, operating room nursing,
gastrointestinal system endoscopy, hemodialysis
for physicians and nurses, hypnosis application,
leech application, health quality standards
evaluator, and diagnosis-related groups (DRG), and
clinical coder (Ministry of Health, 2022). There are
certified training programs such as modern and
traditional medicine practices for different health
professionals, especially physicians and nurses.
The most general feature of these trainings is that
they require field-specific knowledge and skills. In
other words, the aim of these trainings is to provide
trainings that require specific knowledge and skills
in health care applications and cannot be given in-
depth in general medicine and nursing education.

Certified training programs are widely applied
in the world due to the advantages it provides to
patients, society and employees (Adams & Miller,
2001; Chetwynd et al., 2019; Coleman et al.,
2009; Eck et al., 2016; Mahramus et al., 2014).
Studies show that certified trainings improve the
knowledge, skills and awareness levels of healthcare
professionals (Adams & Miller, 2001; Chetwynd et
al., 2019; Gesin et al., 2012; Goktepe et al., 2021;
Komurcu et al., 2012; Mahramus et al., 2014).
Trainings can also contribute to the development of
colleagues they work with, by sharing information
and training materials with their teammates, apart
from the health workers who receive training
(Komurcu et al., 2012). In addition, those who
participate in a certified training program are
more likely to work in an environment where
the employer supports professional development
through continuing education (Coleman et al.,
2009).

The increase in the level of knowledge, skills
and awareness of health professionals who
receive certified training also makes a positive
contribution to the patients and institutions that
they serve. Coleman et al. reported positive results

in symptom management and quality of life of the

Turk Hij Den Biyol Derg

551



552

intensive care nurses receiving certified training,
patient and family satisfaction, and cost of care
(Coleman et al., 2009). Goktepe et al. also state
that it contributes to the quality and safe care of
intensive care patients and increases the efficiency
(Goktepe et
al., 2021). Numerous studies have shown that

and effectiveness of institutions

satisfaction increase with health services and
health outcomes provided by health professionals
with certified training (Chetwynd et al., 2019;
Gesin et al., 2012).

Although it has been proven by studies that
certified trainings generally have significant
contributions to the health workers, institutions
and patients receiving the training, it is clear
that the positive results obtained will be affected
by the adequacy of the training. Therefore, it
is important to evaluate every training given.
Evaluation of training can be defined as the process
of evaluating measurement results based on
certain criteria in order to determine the effects
and benefits of the education program. Evaluation
is necessary to identify and correct the deficiencies
and failings in the training program. The feedback
obtained as a result of the evaluation can be used
to improve the training program (Eviren, 2017).
It is expected that the quality of training will
increase as the deficiencies of the implemented
programs are eliminated and the programs are
developed. Making the right decisions that will
make the programs more effective depends on
researching these decisions with scientific studies
and evaluating the applications (Bas, 2016). In this
research, the trainings given under the coordination
of the Training and Certification Department were
evaluated from the perspective of the participants
with different dimensions. With the evaluations
provided by the participants, it is aimed to
determine the areas where the certified trainings
should be developed, to provide standardization
and to use them as data for the changes planned to

be made in the trainings.
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MATERIAL and METHOD

This research is a descriptive cross-sectional
study. The population of the research consists of a
total of 1563 participants who participated in the
certified training program between 01.04.2022 and
01.07.2022 under the coordination of the Turkish
Ministry of Health. Within the scope of research, the
whole population was tried to be reached, and a total
of 1013 participants (approximately 65%) responded.
It was tried to reach the whole research universe
without making sampling.

Data collection tool

Research data were collected through the online
questionnaire prepared in Google Forms. The survey
questions were prepared by the researchers by
taking the literature research and expert opinion.
The questionnaire form consists of five parts. In the
first part, there are seven multiple-choice and short-
answer questions to obtain the personal information of
the participants. In the other four sections, there are
five- point Likert-type statements that the participants
can evaluate the training program, ranging from
“strongly disagree” to “strongly agree”. The second
part is prepared for the content of the training (11
questions), the third part is the training environment
(4 questions), the fourth part is the material of the
training (4 questions), and the fifth part is for the
evaluation of the education as a whole (4 questions).

Analysis of Data

Descriptive and comparative analyzes was used
in the analysis of the research data. Independent
Samples Tests were used for two independent group
comparations and Kruskal Wallis test was used in
analyzes comparing more than two independent
groups. Tamhane test, one of the post-Hoc tests, was
used to determine the difference between which
groups in more than two independent groups. Data
analysis was done in IBM SPSS Statistics 23 statistical
package program. In the study, the confidence
interval was determined as 95% and the significance

value was determined as p<0.05.



Atotal of 1013 participants completed the certified
training evaluation questionnaire. During the research
period, operating room nursing, pediatric intensive
care nursing, neonatal intensive care nursing and
intensive care nursing certified training programs
were organized. In the descriptive analyzes, the
participants of these trainings were shown separately.
However, in comparative analyzes, all intensive care
units were combined as a single group as intensive care
nursing. Certified trainings institutions were grouped
in two groups as universities and private health
institutions. Among the units where the participants
currently work includes operating room, pediatric
intensive care, neonatal intensive care, intensive
care and other clinics and polyclinics. However, in
the comparative analyzes, the units studied were
included in the analyzes under three groups as
operating room, intensive care units and other. The
mean age and standard deviation information of the
participants were given in the descriptive analysis
table. In comparative analyses, it was examined in
three groups as “<30” age, “> 30;<40” age and “> 40”
age. The education levels of the participants were
in the descriptive analysis; high school, associate
degree,
However, in comparative analysis; four groups as high

undergraduate, graduate and doctorate.

school, associate degree, undergraduate and graduate
were included in the study. Likewise, the mean and
standard deviation information of the participants’
professional years are given in the descriptive table.
However, in comparative analyses, three groups were
included in the evaluation as “<5” years, “>5<10”
years and “>10” years.
Ethical Aspect of Research

The research protocol was approved by the
decision of the Non-Invasive Clinical Research Ethics
Committee of Bakircay University (Date: 30.03.2022
and No: 547). In addition, written permission was
obtained from the Ministry of Health General
Directorate of Health Services for the implementation
of the study. Informed consent was obtained online
from each of the participants.

RESULTS

Within the scope of the research, 1013 participants
were reached, and the descriptive information about
the participants is given in Table 1. The overall
mean age of the participants is approximately 28.
The mean working time of the 986 participants who
shared the working time information is about 6 years.
Approximately 60% of the participants are female
and 99.01% are nurses. Majority of them (56.27%) are
undergraduate graduates and adult intensive care
workers (77.99%), and intensive care nursing training
was received the most (82.43%).

In Table 2, the the
evaluation of certified trainings and the descriptive

statements used for

statistics of the scores given by the participants to
the expressions are given. The mean of the scores
given to the statements regarding the evaluation of
certified training was found to be 4.55. The mean of
the scores given to each statement varies between
4.50 and 4.59.

Comparative analyzes were made in order to
determine whether the mean scores given to the
statements in the questionnaire changed according
to the educational institution, the type of education
and the characteristics of the participants, and
the analysis results were summarized in Table 3,
Table 4, Table 5, Table 6 and Table 7. In Table 3,
the results of comparison of the mean scores given
to the expressions by gender, the institution where
the education is given, and the type of education are
given. Male participants stated that the contribution
of training to the statements about the evaluation of
the training content, the evaluation of the training
environment, the evaluation of the training material
and the overall evaluation of the training was
higher than that of the female, and this difference
was also statistically significant. Participants who
received the training in private hospitals stated that
the contribution of the training was higher than
the participant group who received it in university
hospitals. Participants who received intensive care
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Table 1. Descriptive Information about the Certified Training Program

Participant Groups n (Mean / £SD)
Age 1013 (28.03 +4.954)
Years of profession 986 (5.84 +4.352)
n/%
Gender
Male 404 / 39.88
Female 609 / 60.12
Profession
Nurse 1003 / 99.01
Health officer 10/ 0.99
Educational Level
High School 356 / 35.14
Associate Degree 60 / 5.95
Undergraduate 570 / 56.27
Master’s Degree 26.02.1957
Doctorate 1/0.10
Occupied Unit
Intensive Care (Adult) 790 / 77.99
Operating Room 167 / 16.48
Pediatric Intensive Care 18 /1.78
Neonatal Intensive Care 7 /0.69
Other 31/ 3.06
Training program
Intensive Care Nursing (Adult) 835/ 82.43
Operating Room Nursing 170 / 16.78
Neonatal Intensive Care Nursing 7 /0.69
Pediatric Intensive Care Nursing 1/0.10
Total 1013 / 100.00

nursing training stated that the contribution of
training to them was higher than those who received
training in operating room nursing.

The comparison of the answers given by the
participants to the training evaluation statements
by the years of occupation is presented in Table 4.
They stated that the participants who worked for
“<5” and “>5&<10” years had a higher contribution
to the expressions for the evaluation of the training
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compared to the participant group who worked for
“>10” years. It was determined that the participants
with shorter working hours evaluated the training
environment with higher scores than those with longer
working hours. However, for the evaluation of the
training environment, the difference between “<5”
years and “>5&<10” years employees were not found
statistically significant only for the EEE-2 expression.
It was concluded that the positive evaluation scores



Table 2. Descriptive Analysis Results Regarding Training Evaluation Statements

Statement

Statements .. n Mean +SD
abbreviation
Before the training, the purpose of the training ECT-1 1013 4.52+0.591
*qEJ was clearly explained U
iz Training was important for my professional de-
i e ECT-2 1013 4.55+0.596
E The content of the training was suitable for the ECT-3 1013 4.54:0.583
g purpose of the training T
o The topics described were in line with the ob- ECT-4 1013 4.54:0.581
“; jectives of the training program SIAED
é Topics were well identified ECT-5 1013 4.55+0.579
©
3
Tg Topic ranking was appropriate ECT-6 1013 4.51+0.630
(]
a : :
2 The lea_rmng methods used were appropriate to ECT.7 1013 4.5040.611
= the subject
E The training period was appropriate ECT-8 1013 4.50+0.641
©
= 'frhe day and hours of the training were suitable ECT-9 1013 4.55+0.570
= or me
7]
£ The methods used in the evaluation of the train-
% ing Were appropriate, ECT-10 1013 4.52+0.585
< Educators were experts in their field ECT-11 1013 4.53+0.592
The selected environment was suitable for
2 training EEE-1 1013 4.51+0.636
G Access to the training environment was easy EEE-2 1013 4.59+0.523
c
o
=) Technical tools used for training (projection, i
% = board, video, etc.) were sufficient oEE e AnEl T
> = . .
g o The selected gethg was appropriate for the EEE-4 1013 4.59+0.534
< g number of participants
g g_ﬂ The. material proY]Qed sufficiently covered the EEM-1 844 4.59+0.589
'g = subject of the training
©
on = . . 5
o The material provided was suitable for the lan- EEM-2 841 4.59+0.589
K% guage used
c
g The material provided was scientifically suffi-
= -
5 cient EEM-3 841 4.57+0.606
©
& The time of delivery of the material was appro- EEM-4 841 4.58+0.601
priate U
g & @ | |am satisfied that | have received the training EEW-1 1013 4.56+0.598
T S5 =
5 ® S .. . . _
@,, e g 'Ir;::lnntmg contributed to my professional develop EEW-2 1013 4.59+0.570
nEL
5 § =z | can use the information | receive while doing EEW-3 1013 4.59+0.568
g o 2 my job o
S u§
;,3; 55 | recommend the same training to my colleagues EEW-4 1013 4.57+0.583
Total 4.55+0.589
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Table 3. Comparison of Training Evaluation by Gender, Institution and Type of Training, and Participant Groups

Gender Institution where the training is given Training type

LRI N | Mean+SD | p N | MeanSD| p N Mean2SD | p

Statements
a | 609 | 4.44+0.571 a 916 | 4.49+0.598 a 843 4.56+0.580

ECT-1 <0.001 <0.001 <0.001
b | 404 | 4.63+0.602 b 97 | 4.78+0.438 b 170 4.28+0.588
a | 609 | 4.46+0.595 a 916 | 4.52+0.605 a 843 4.60+0.572

ECT-2 <0.001 <0.001 <0.001
b | 404 | 4.68+0.573 b 97 | 4.80+0.424 b 170 4.28+0.634
a | 609 | 4.45+0.586 a 916 | 4.52+0.590 a 843 4.59+0.581

ECT-3 <0.001 <0.001 <0.001
b | 404 | 4.68+0.551 b 97 | 4.78+0.438 b 170 4.31+0.536
a | 609 | 4.46+0.572 a 916 | 4.52+0.590 a 843 4.59+0.572

ECT-4 <0.001 <0.001 <0.001
b | 404 | 4.67+£0.571 b 97 | 4.79+0.407 b 170 4.29+0.562
a | 609 | 4.48+0.556 a 916 | 4.52+0.586 a 843 4.60+0.571

ECT-5 <0.001 <0.001 <0.001
b | 404 | 4.66+0.595 b 97 | 4.79+0.432 b 170 4.31+0.557
a | 609 | 4.41+0.640 a 916 | 4.48+0.641 a 843 4.55+0.624

ECT-6 <0.001 <0.001 <0.001
b | 404 | 4.66+0.583 b 97 | 4.79+0.407 b 170 4.28+0.606
a | 609 [ 4.41+0.595 a 916 | 4.48+0.621 a 843 4.55+0.601

ECT-7 <0.001 <0.001 <0.001
b | 404 | 4.65+0.606 b 97 | 4.77+0.421 b 170 4.26+0.601
a | 609 [ 4.40+0.661 a 916 | 4.47+0.653 a 843 4.55+0.645

ECT-8 <0.001 <0.001 <0.001
b | 404 | 4.66+0.573 b 97 | 4.79+0.407 b 170 4.26+0.560
a | 609 | 4.45+0.583 a 916 | 4.52+0.579 a 843 4.60+0.560

ECT-9 <0.001 <0.001 <0.001
b | 404 | 4.71+0.513 b 97 | 4.80+0.399 b 170 4.31+0.557
a | 609 | 4.42+0.577 a 916 | 4.49+0.592 a 843 4.55+0.597

ECT-10 <0.001 <0.001 <0.001
b | 404 | 4.67+0.568 b 97 | 4.77+0.445 b 170 4.35+0.490
a | 609 | 4.45+0.577 a 916 | 4.50+0.601 a 843 4.59+0.577

ECT-11 <0.001 <0.001 <0.001
b | 404 | 4.66+0.591 b 97 | 4.81+0.391 b 170 4.25+0.586
a | 609 | 4.36+0.688 a 916 | 4.47+0.648 a 843 4.55+0.640

EEE-1 <0.001 <0.001 <0.001
b | 404 | 4.73+0.466 b 97 | 4.80+0.399 b 170 4.29+0.572
a | 609 | 4.48+0.544 a 916 | 4.57+0.530 a 843 4.64+0.503

EEE-2 <0.001 <0.001 <0.001
b | 404 | 4.75+0.443 b 97 | 4.81+0.391 b 170 4.32+0.538
a | 609 | 4.45+0.586 a 916 | 4.54+0.572 a 843 4.61+0.551

EEE-3 <0.001 <0.001 <0.001
b | 404 | 4.74+0.480 b 97 | 4.80+0.399 b 170 4.32+0.559
a | 609 | 4.49+0.547 a 916 | 4.57+0.542 a 843 4.65+0.514

EEE-4 <0.001 <0.001 <0.001
b | 404 | 4.75+0.469 b 97 | 4.84+0.373 b 170 4.33+0.552
a | 445 | 4.47+0.602 a 660 | 4.57+0.598 a 675 4.65+0.583

EEM-1 <0.001 0.007 <0.001
b | 399 | 4.72+0.546 b 78 4.73+0.475 b 169 4.32+0.539
a | 443 | 4.48+0.595 a 763 | 4.57+0.601 a 675 4.66+0.581

EEM-2 <0.001 <0.001 <0.001
b | 398 | 4.71+0.558 b 78 4.77+0.424 b 166 4.30+0.531
a | 443 | 4.44+0.626 a 763 | 4.55+£0.618 a 673 4.64+0.593

EEM-3 <0.001 <0.001 <0.001
b | 398 | 4.71+0.550 b 78 4.77+0.424 b 168 4.27+0.565
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Table 3 (cont). Laboratory tests in patients with ocular symptoms

Gender Institution where the training is given Training type
SolEn N Mean £SD p N Mean £SD P N Mean £SD p
Statements
a | 444 | 4.44+0.630 a 763 | 4.56:0.611 a 674 4.65+0.592
EEM-4 <0.001 <0.001 <0.001
b | 397 | 4.72+0.531 b 78 4.74:0.468 b 167 4.29+0.552
a | 609 | 4.46+0.584 a 916 | 4.54:0.609 a 843 4.62+0.575
EEW-1 <0.001 <0.001 <0.001
b | 404 | 4.71+0.587 b 97 4.79+0.407 b 170 4.28+0.625
a | 609 | 4.49+0.568 a 916 | 4.57:0.580 a 843 4.64+0.559
EEW-2 <0.001 <0.001 <0.001
b | 404 | 4.75+0.538 b 97 4.80+0.399 b 170 4.35+0.559
a | 609 | 4.48+0.568 a 916 | 4.57:0.577 a 843 4.64+0.552
EEW-3 <0.001 <0.001 <0.001
b | 404 | 4.76+0.528 b 97 4.80+0.424 b 170 4.36+0.591
a | 609 | 4.47+0.576 a 916 | 4.55:0.592 a 843 4.63+0.565
EEW-4 <0.001 <0.001 <0.001
b | 404 | 4.73+0.559 b 97 4.79+0.432 b 170 4.30+0.5%4

The mean difference is significant at the 0.05 level.
Gender: a= Female, b= Male

Institution of training: a= University hospital, b= Private hospital
Training type: a= Intensive care nursing, b= Operating room nursing

* ECT: Evaluation of the content of the training, EEE: Evaluation of the educational environment
EEM: Evaluation of educational material, EEW: Evaluation of education as a whole

of the employees for “<5” and “>5&<10” years were
higher than those who worked for “>10” years for
the statements of evaluation of training material and
expressions of joint evaluation of training, and this
was statistically significant.

Kruskal Wallis test results, in which the educational
evaluation scores of the participants were compared
according to their education levels, are given in Table
5. The difference between the groups was determined
by Tamhane test results. However, the analysis results
that were not statistically significant in the pairwise
comparison were left blank.

According to these results, the high school
graduate participants found ECT-1, ECT-4, ECT-5,
ECT-6, ECT-7, ECT-8, ECT-10, EEE-1, EEE-2, EEE-3,
EEE-4, EEW-1 and EEW-3 evaluation statements more
positively than the associate degree participants,
that is, they stated that the contribution of education
to them is higher. In addition, the undergraduate
participants evaluated ECT-1, ECT-6, ECT-7, ECT-8,

ECT-10, EEM-1, EEM-2, EEM-3, EEM-4, EEW-1 and EEW-
3 evaluation statements more positively than the
associate degree graduates and stated that training
contributed more to them. When we look at the
evaluation results of high school and undergraduate
education, it was determined that high school
graduates evaluate training more positively than
undergraduate graduates only for the expressions
EEM-1, EEM-2, EEM-3 and EEM-4. According to the
high school and graduate group training evaluation
comparisons, it has been concluded that high
school graduates evaluate training more positively
only in EEM-2 and EEM-3 statements. In general, it
is noteworthy that high school graduates evaluate
training more positively.

The training evaluation comparison results by
the departments of the participants are presented
in Table 6. Participants working in the intensive
care unit gave higher scores to the questionnaires
than those working in the operating room and other
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Table 4. Comparison of Training Evaluations of Participants according to Working Hours

Octija;aci:){on n e 255D P OcT:?Jap:act)ifon n MR 255 P
a 458 | 4.54:0.613 a 458 | 4.62:0.577 o
ECT-1 b 381 | 4.59:0.558 | <0.001 | (&) | EEE-1 b 381 | 4.48:0.713 | <0.001 | (a-c)
c 147 | 4.2710.541 c 147 | 4.23:0.511 (b-c)
a 458 | 4.59:0.615 a 458 | 4.66+0.513
ECT-2 b 381 | 4.61:0.540 | <0.001 :gz; EEE-2 b 381 | 4.610.525 | <0.001 533
c 147 | 4.28:0.617 c 147 | 4.33:0.471
a 458 | 4.58:0.613 a 458 | 4.66:0.535 o
ECT-3 b 381 | 4.59:0.554 | <0.001 :;z; EEE-3 b 381 | 4.54:0.595 | <0.001 | (a-c)
c 147 | 4.32:0.523 c 147 | 4.31:0.494 (b-c)
a 458 | 4.58:0.598 a 458 | 4.69:0.514 .
ECT-4 b 381 | 4.59:0.558 | <0.001 fﬁg EEE-4 b 381 | 4.59:0.543 | <0.001 | (a-c)
c 147 | 4.3110.544 c 147 | 4.3410.475 (b-c)
a 458 | 4.60:0.599 a 373 | 4.64:0.609
ECT-5 b 381 | 4.59:0.548 | <0.001 fﬁﬁ; EEM-1 b 300 | 4.67:0.555 | <0.001 g‘c‘;
c 147 | 4.29:0.539 c 147 | 4.28:0.521
a 458 | 4.55:0.641 a 371 | 4.63:0.622
ECT-6 b 381 | 4.55:0.629 | <0.001 :Eg; FEM-2 b 300 | 4.69:0.536 | <0.001 533
c 147 | 4.28:0.571 c 146 | 4.27:0.516
a 458 | 4.55:0.627 a 370 | 4.62:0.628
ECT-7 b 381 | 4.54:0.617 | <0.001 | &) | EEM-3 b 301 | 4.66:0.588 | <0.001 fgg
c 147 | 4.29:0.499 c 146 | 4.27:0.502
a 458 | 4.53:0.706 a 370 | 4.65:0.586
ECT-8 b 381_| 4.55:0.586 | <0.001 | (") | EEM-4 b 301 | 4.66:0.593 | <0.001 | (")
c 147 | 4.28:0.534 c 146 | 4.22:0.544
a 458 | 4.61:0.567 a 458 | 4.62:0.613
ECT-9 b 381 | 4.59:0.563 | <0.001 EEE; EEW-1 b 381 | 4.60:0.583 | <0.001 $3
c 147 | 4.28:0.534 c 147 | 4.28:0.521
a 458 | 4.54:0.624 a 458 | 4.66+0.575
o b 381 | 4.58:0.550 | <0.001 :EE; EEW-2 b 381 | 4.62:0.543 | <0.001 f;g;
c 147 | 4.3020.502 c 147 | 4.33:0.565
a 458 | 4.58:0.630 a 458 | 4.65:0.582
ECT- b 381 | 4.58:0.535 | <0.001 | @9 | gEw-3 b 381 | 4.62:0.546 | <0.001 | (39
11 (b-c) (b-c)
c 147 | 4.25:0.547 c 147 | 4.35:0.532
a 458 | 4.63:0.597
EEW-4 b 381 | 4.61:0.548 | <0.001 5?)3
c 147 | 4.31:0.569

The mean difference is significant at the 0.05 level.

Occupation year: a=“<5", b="“>5&<10", c=“210"

* ECT: Evaluation of the content of the training, EEE: Evaluation of the educational environment

EEM: Evaluation of educational material, EEW: Evaluation of education as a whole
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Table 5. Comparison of training evaluations of the participants according to their education levels

Education Education
Level n Mean +SD p Level n Mean +SD p
a 356 | 4.59:0.521 a 356 | 4.56+0.609
b 60 | 4.28+0.490 i ) b 60 | 4.43+0.533
ECT-1 <0.001 | (@D) | EEE 0.024
c 570 | 4.49:0.617 (b-c) | 1 c 570 | 4.50+0.636
d 27 | 4.52+0.893 d 27 | 4.11:0.974
a 356 | 4.61:0.510 a 356 | 4.63+0.489
b 60 | 4.45:0.534 EEE- b 60 | 4.48:0.504
ECT-2 0.078 0.142
c 570 | 4.53:0.630 2 c 570 | 4.58+0.528
d 27 | 4.33:0.877 d 27 | 4.41+0.797
a 356 | 4.59:0.542 a 356 | 4.60+0.501
b 60 | 4.42+0.497 EEE- b 60 | 4.53+0.503
ECT-3 0.040 0.148
c 570 | 4.53+0.604 3 c 570 | 4.56+0.582
d 27 | 4.37:0.742 d 27 | 4.22+0.892
a 356 | 4.60+0.524 a 356 | 4.63+0.496
b 60 | 4.40+0.494 EEE- b 60 | 4.50:0.504
ECT-4 0.018 | (a-b) 0.094
c 570 | 4.53:0.613 4 c 570 | 4.60+0.535
d 27 | 4.41:0.694 d 27 | 4.30+0.869
a 356 | 4.61:0.510 a 261 | 4.72+0.458
b 60 | 4.42+0.497 EEM- b 52 | 4.17+0.430 (a-b)
ECT-5 0.025 | (a-b) <0.001 | (a-c)
c 570 | 4.53:0.619 1 c 504 | 4.57+0.626 (b-0)
d 27 | 4.44:0.641 d 27 | 4.370.792
a 356 | 4.59+0.567 a 262 | 4.73:0.470 A
(a-b)
b 60 | 4.25:0.508 i i b 51 | 4.16+0.367 .
ECT-6 <0.001 (E b) EEZM <0.001 | @ g)
c 570 | 4.50+0.650 (b-c) c 502 | 4.57+0.627 EE ;
-C
d 27 | 4.19:0.921 d 26 | 4.31:0.736
a 356 | 4.55:0.567 a 262 | 4.72+0.474
(a-b)
b 60 | 4.25:0.474 . . b 50 | 4.18+0.388 )
ECT-7 <0.001 | (@B) | EEM <0.001 | (@9
c 570 | 4.52:0.622 (bc) | 3 c 502 | 4.55+0.635 Ez'd;
=C
d 27 | 4.22:0.934 d 27 | 4.15:0.907
a 356 | 4.57+0.589 a 262 | 4.73:0.472
b 60 | 4.28:0.524 ) ) b 51 | 4.16£0.367 (a-b)
ECT-8 <0.001 (E BINNEENE <0.001 | (a-c)
c 570 | 4.50:0.666 (bc)| 4 c 501 | 4.55:0.642 (b-c)
d 27 | 4.22:0.801 d 27 | 4.33:0.784
a 356 | 4.60+0.524 a 356 | 4.60+0.530
b 60 | 4.47:0.503 . b 60 | 4.28:0.454 .
ECT-9 0.136 81 <0.001 | (@P)
c 570 | 4.53:0.599 1 c 570 | 4.58+0.623 (b-c)
d 27 | 4.44+0.641 d 27 | 4.37:0.926
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Table 5 (cont). Comparison of training evaluations of the participants according to their education levels

Education Education
Level n Mean +SD p Level n Mean +SD p
a 356 | 4.57+0.550 a 356 | 4.60+0.540
ECT- b 60 | 4.27+0.446 (a-b) | EEW- b 60 | 4.45+0.502
10 <0.001 (b-c) 2 <0.001
C 570 | 4.51+0.614 C 570 | 4.61x0.586
d 27 | 4.52+0.580 d 27 | 4.52+0.700
a 356 | 4.59+0.531 a 356 | 4.61+0.517
ECT- b 60 | 4.53+0.566 EEW- b 60 | 4.33z0.510 (a-b)
11 0.110 3 <0.001 (b-)
C 570 | 4.51+0.617 C 570 | 4.61+0.573
d 27 | 4.30£0.775 d 27 | 4.44:0.974
a 356 | 4.59+0.547
b 60 | 4.42+0.497
Fe 0.015
C 570 | 4.59+0.598
d 27 | 4.370.792

The mean difference is significant at the 0.05 level.

Education level: a= “High School”, b= “Associate Degree”, c= “Undergraduate”, d= “Postgraduate”

* ECT: Evaluation of the content of the training, EEE: Evaluation of the educational environment
EEM: Evaluation of educational material, EEW: Evaluation of education as a whole

units. However, although they gave higher scores
to the statements regarding the evaluation of the
training material, this difference was not found to
be statistically significant. Although those working
in the operating room generally gave higher scores
to the education evaluation expressions than those
working in other units, only the difference in the EEE-
1 expression was found to be statistically significant.

The comparison of the training evaluation scores
of the participants by age groups is given in Table 7.
For all evaluation statements, the evaluation scores of
participants aged “<30” are higher than participants
aged “>40”. Likewise, participants in the “>30 &<40”
age group scored higher than the “>40” age group

Turk Hij Den Biyol Derg

of all training evaluation statements, except for the
EEE-1 and EEM-4 statements. The positive training
evaluation scores of the participants in the age group
“<30” were found to be statistically significant only
for the expressions EEE-1, EEM-1, EEM-2 and EEM-4.

DISCUSSION

In this research, it was aimed to evaluate the
contribution of the certified trainings made under the
coordination of the Turkish Ministry of Health to the
participants. The contribution of the trainings was
evaluated by the participants’ own opinions. Certified
trainings for healthcare professionals are one of



Table 6. Comparison of training evaluations of the participants according to the units they work

Un\j:otrflley n Mean +SD p theL;n\:vtork n Mean +SD p
a 815 | 4.58:0.579 a | 815 | 4.58:0.618 -
ECT-1 b 167 | 4.29:0.592 | <0.001 ((22; EEE1| b | 167 | 4.31:0.567 | <0.001 | (a=c)
c 31 | 4.13:0.428 c 31 | 3.7120.693 (b-c)
815 | 4.62:0.570 a | 815 | 4.66:0.500
ECT2 b 167 | 4.29:0632 | <0.001 | @0 | ggE2 | b | 167 | 433:0.531 | <0001 | &)
c 31 | 4.13:0.499 c 31 | 4.16:0.454
a 815 | 4.60:0.577 a | 815 | 4.63:0.550
ECT-3 b 167 | 4.32:0.539 | <0.001 222; EEE3 | b 167 | 4.33:0.554 | <0.001 :Z‘c’;
c 31 4.13+0.499 c 31 4.13+0.428
a 815 | 4.61:0.570 a | 815 | 4.66:0.511
ECT-4 b 167 | 4.30:0.565 | <0.001 ig?; EEE-4 | b | 167 | 4.34:0.555 | <0.001 g'c’;
c 31 | 4.16:0.454 c 31 | 4.19:0.402
815 | 4.61:0.572 a | 668 | 4.66:0.580
ECT-5 b 167 | 4.3240.552 | <0.001 Eg‘z; EEM-1 b 166 | 4.33:0.532 | <0.001 | (a-b)
c 31 | 4.19:0.477 c 10 | 4.10:0.738
a 815 | 4.57:0.627 a | 668 | 4.66:0.58
ECT-6 b 167 | 4.29:0602 | <0.001 | &%) [ Eem2| b | 163 | 430:0.534 | <0.001 | (aD)
c 31 | 4.16:0.454 c 10 | 4.40:0.516
a 815 | 4.57+0.599 a | 666 | 4.65:0.591
ECT-7 b 167 | 4.28:0598 | <0.001 | &%) | EEm3[ b | 165 | 428:0.569 | <0.001 | (ab)
c 31 | 4.13:0.562 c 10 | 4.30:0.675
a 815 | 4.56£0.649 a | 667 | 4.65:0.588
ECT-8 b 167 | 4.28+0.556 | <0.001 g:g EEM4| b | 164 | 4.30:0.547 | <0.001 | (a-b)
c 31 | 4.16:0.454 c 10 | 4.10:0.876
815 | 4.61:0.560 a | 815 | 4.64:0.570
ECT-9 b 167 | 4.32:055 | <0.001 | @0 leew-1| b | 167 | 428:0.629 | <0001 | (&)
c 31 | 4.16:0.454 c 31 | 4.10:0.473
a 815 | 4.57:0.595 a | 815 | 4.66:0.556
o b 167 | 4.36:0.481 | <0.001 Egtc); EEW2| b 167 | 4.360.562 | <0.001 :25;
c 31 4.10+0.539 c 31 4.19+0.477
a 815 | 4.60:0.578 a | 815 | 4.65:0.549
Fer b 167 | 4.26:0.583 | <0.001 | @P) I gew3 | b 167 | 4.37:0.505 | <0.001 | @D
(a-c) (a-c)
c 31 | 4.19:0.477 c 31 | 4.19:0.477
815 | 4.6510.564
EEW-4[ b | 167 | 4312059 | <0.001 | (&)
c 31 | 4.13:0.428

The mean difference is significant at the 0.05 level.
The unit they work: a= “Intensive care units”, b= “Operating room”, c= “Other”
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Table 7. Comparison of Training Evaluations of the Participants by Age

Age n Mean +SD p Age n Mean +SD p
a | 774 | 4.53:0.598 a | 774 | 4.55:0.631
ECTA | b | 196 | 4.53:0.549 | <0.001 }EE; EEE1 | b | 196 | 4.40:0.668 | <0.001 EZE;
¢ | 43 | 4.16:0.531 c | 43 | 4.28:0.454
a | 774 | 4.56:0.593 a | 774 | 4.61:0.52
ECT2 | b | 196 | 4.57:0.555 | <0.001 EEE; EEE2 | b | 196 | 4.56:0.508 | <0.001 538
¢ | 43 | 4.16:0.688 c | 43 | 4.30:0.465
a | 774 | 4.55:0.595 a | 774 | 4.60:0.555
ECT-3 | b | 196 | 4.56:0.547 | <0.001 :EE; EEE3| b | 196 | 4.49:0.595 | <0.001 fsz;
¢ | 43 | 4.26:0.441 c | 43 | 4.28:0.454
a | 774 | 4.56:0.585 a | 774 | 4.62:0.53
ECT4 | b | 19 | 45510567 | <0.001 | (o) |EEE-4| b | 19 | 4.55:0519 | <0001 | ()
¢ | 43 | 423:0.488 ¢ | 43 | 4.30:0.465
a | 774 | 4.57:0.579 a | 618 | 4.64:0.585 .
ECTS | b | 19 | 45310586 | <0.001 | (O |EEM-1| b | 183 | 45010592 | <0.001 | (a=)
c | 43| 423:0.427 c | 43 | 421:0.466 (b-c)
a | 774 | 4.52:0.636 i a | 616 | 4.64:0.591 -
ECT6 | b | 19 | 451:0.628 | <0.001 | O |EEM2| b | 182 | 450:0.583 | <0.001 | ()
¢ | 43 | 423:0427 ¢ | 43 | 4.26:0.441 (>E)
a | 774 | 4.52:0.626 a | 616 | 4.61:0.614
ECT7 | b | 19 | 451:058 | 0.001 | (O |EEm3| b | 182 | 4.50:0.583 | <0001 | (")
c 43 4.26+0.441 c 43 4.23+0.427
a | 774 | 4.52:0.657 a | 616 | 4.64:0.582
ECT-8 | b | 196 | 4.49:0.603 | 0.001 :EE; EEM-4| b | 182 | 4.44:0.643 | <0.001 gg;
¢ | 43 | 4.26:0.441 c | 43 | 423:0.480
a | 774 | 4.57:0.575 a | 774 | 4.58:0.611
ECT-9 | b | 196 | 4.53:0.559 | <0.001 :Eg EEW-1| b | 19 | 4.57:0.546 | <0.001 gz‘é;
¢ | 4 | 4.26:0.441 ¢ | 4 | 4.21:0.466
a | 774 | 4.53:0.594 a | 774 | 4.61:0.568
ECT10| b | 196 | 4.53:0.568 | 0.001 :EE; EEW2| b | 196 | 4.59:0.571 | <0.001 fﬁi;
¢ | 43 | 4.26:0.441 c | 43 | 42610492
a | 774 | 4.55:0.601 a | 774 | 4.60:0.579
ECT-A1| b | 19 | 453:0.540 | <0.001 | (") |EEW-3| b | 19 | 461:0.520 | <0.001 | ()
¢ | 43 | 4.19:0.546 ¢ | 43 | 42610492
a | 774 | 4.59:0.585
EEW-4| b | 19 | 4.58:0.572 | <0.001 ?EE;
c | 43 | 423:0.480

The mean difference is significant at the 0.05 level.

Age: a = “<30”, b = “230 &<40”, c = “> 40”

* ECT: Evaluation of the content of the training, EEE: Evaluation of the educational environment

EEM: Evaluation of educational material, EEW: Evaluation of education as a whole
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the methods that are frequently used in providing
specialization in different countries of the world,
and it has become widespread due to the emergence
of new application areas. In terms of healthcare
professionals, certified training is seen as a way to
demonstrate competence and excellence (Jenkins
& Smith, 2008). In the international literature, it is
seen that trainings related to perinatology nursing
(Komurcu et al., 2012), oncology nursing (Coleman et
al., 2009), emerging infectious disease (Valentine et
al., 2015), long-term care for nurse assistants (Parks
et al., 2005), delirium screening program (Gesin
et al., 2012), breastfeeding counseling (Chetwynd
et al., 2019), community family educators (Eck
et al., 2016) and heart disease care (Mahramus
et al., 2014) were organized and the contribution
of these trainings to the professional knowledge

skills
In the study, it was found that the participants

and of health workers was evaluated.
evaluated the certified trainings with a mean of
4.55 points out of 5 points, and the points given to
each statement were above a mean of 4.50 points.
According to this scoring, it is possible to conclude
that the participants are generally satisfied with the
training. When the generally education is evaluated;
the participants stated that they were satisfied with
the training and it contributed to their professional
development. It was given scores between 4.56 and
4.59 for the statements by them that they would
recommend this training to their colleagues. This
result shows that the education has achieved its
purpose. Eck et al. found the overall satisfaction
with the community family training program as 4.61
and the skills they gained as 4.36 (Eck et al., 2016).
Goktepe et al. found the contribution of intensive care
training to be 69.2% (Goktepe et al., 2021). Tiryaki
and Kelagalar, on the other hand, found the overall
satisfaction rate of the intensive care certified training
program to be 92.4% (Tiryaki & Kelagalar, 2019).

It is seen that the satisfaction of the participants
from the training program can differ depending on
both the certified training given and the personal

characteristics of the trainees. Among the evaluated
features related to the certified training given, a
difference was found between the type of certified
training and where the training given either by the
university or private institutions. Intensive care
nursing training is scored higher than surgical nursing
training and training organized in private institutions
is found to be more beneficial than those provided by
the university. It is thought that this finding may be due
to the fact that intensive care nursing training is given
more widely, and that a more systematic program is
followed. In addition, it is possible that intensive care
nursing needs a wide knowledge and the satisfaction
of meeting this need may have a share. In terms of the
type of institution providing the training, it is seen that
the trainings organized in private health institutions
were given higher points in all of the statements that
evaluate the training content, training material, the
environment in which the training is given and the
training in general. Based on the research findings,
it is possible to state that private institutions can
conduct training more successfully than universities.

In terms of the characteristics of the trainees, the
training evaluation scores have been found to differ
based on gender, working time, education level, the
unit they work in the current situation and age groups.
It was found that men, those with a lower education
level, those who work in intensive care units, those
who are younger, and those who have shorter working
hours evaluate their training with higher scores
than their counterparts. Based on the findings of
the research, it is thought that the higher scoring
of certified education by young people with shorter
working hours and low educational level can be
explained by the fact that they have lower knowledge
and skill levels compared to their counterparts, and
therefore they feel the need for higher education. It
is possible that meeting a higher need will generate
higher satisfaction. It is possible that the evaluation
of the training of those working in intensive care
units with higher scores stemmed from the fact that
they had the opportunity to directly apply what they

Turk Hij Den Biyol Derg
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learned in the training to the working environment
and that they could better evaluate the necessity of
this information. The descriptive findings of the study
also show that certified trainings are mostly taken
by young people (mean 28.03 years), those in the
first years of the profession (mean 5.84 years), and
intensive care workers (77.99%). With this aspect, it
shows that the certified trainings are taken by those
who can benefit most from the trainings. Similarly,
Tiryaki and Kelagalar found that the mean age of
the intensive care nursing training participants was
29.33 years and 89.6% had a working time of less
than five years (Tiryaki & Kelagalar, 2019). However,
Goktepe et al. found that the mean age of those
trained in adult intensive care certifications was 31.7
years and the mean working time was 10.4 years.

This First,
the evaluation of training was made with the

research has some limitations.
subjective evaluations of the individuals. Secondly,
a total of 61 certified trainings were carried out
under the coordination of the Turkish Ministry of
Health.

type were completed during the research period,

However, since few certified trainings
it was not possible to evaluate other trainings.

In conclusion; certified trainings for healthcare
professionals are a

frequently  preferred

method for providing field-specific knowledge
and skills to healthcare professionals in Turkey

and around the world. Especially in countries

Turk Hij Den Biyol Derg

such as Turkey, where specialization in nursing
cannot be achieved in undergraduate education,
certified training becomes more important.

It has been concluded that those who are young,
have a low level of education, are in the first years of
the profession, and those who work in fields related
to education have more benefits from the certified
trainings in the research. Based on the results of the
research, it is recommended to give priority to these
groups in order to contribute more to the health
workers and the health system in certified trainings.

It is seen that the participants evaluate the
certified trainings given in private institutions
more successfully than those given in universities.
If the difference was only due to the training
environment, it could be explained by the private
sector having better physical infrastructure.
However, the fact that the private sector is more
successful in terms of training content and educators
shows that universities need some improvements.

In this study, a difference has been found in
the scores indicating the benefit obtained from the
trainings according to the type of training, the type
of the training institution and the characteristics of
the participants. In future studies, it is thought that
analyzing the causes of these differences in depth
and investigating whether the difference continues
in practice will contribute to both the literature and

the more effective conduct of certified trainings.
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Tiirkiye’de yeni iiretilen ve gelistirilmekte olan nikotin ve
tiitin Urinleri ile ilgili yasal diizenlemeler

Benay CAN EKE'

’

Yunus YUCE?

OZET

Diinya Saglik Orgiitii (DSO) tiitiin iiriinlerinin

kullamimin1 ~ onlenebilir ~ kiiresel  salgin  olarak
tammlamisti. DSO bu salgin1 6nlemek icin Ulkelerin
uygulamalar1 gereken ve kisaca MPOWER olarak bilinen
politika konu basliklarini belirlemistir. Ulkelerin bu
konu basliklar icin yaptigi faaliyetleri izlemekte ve
yillik raporlarda yayinlamaktadir. DSO’niin 6nderliginde
yapilan calismalar sonucunda tlkelerin tutin uriinleri
kullanim1 azalmistir. Diinya’da 2000 yilinda %32,7 olan
kullaniminin 2025 yilinda %20,4’e

diismesi beklenmektedir. Ulkemizde ise yine aym

tltin drunleri

sekilde %32,9’dan %29,9’a dismesi ongorilmektedir.
Ulkemiz DSO’niin Tiitiin Kontrolii Cerceve Sozlesmesi
bir

uygulamis ve bunun sonucunda MPOWER onlemlerini

kapsaminda politika paketini basarili sekilde
en yuksek basar diizeyinde tam olarak uygulayan iki
Ulkeden biri olmustur. Titin Urinlerinin  Uretimini
ve satisini yapan firmalar bu gelismeler karsisinda
yeni durlnleri piyasaya surmuslerdir. Bu uriinlerden
en popiiler olanlar Elektronik Nikotin Olan/Olmayan
Dagitim Sistemleri (ENDS/ENNDS) ve Isitilmis Tiitiin
Uriinleri’ (HTPs) dir. Bu yeni iiriinlerin hedef kitlesinin
daha cok 13 yas ve Usti olmasi ve gencler arasinda cok

hizli yayilmasi tiitinle olan savasta yeni cephelerin

ABSTRACT
The World Health Organization (WHO) defined

the use of tobacco products as a preventable global
epidemic. WHO has determined the policy topics that
countries should implement to prevent this epidemic,
known as MPOWER for short. It follows the activities of
countries for these topics and publishes them in annual
reports. As a result of the studies carried out under
the leadership of WHO, the use of tobacco products by
countries has decreased. The use of tobacco products,
which was 32.7% in the world in 2000, is expected to
decrease to 20.4% in 2025. In our country, it is predicted
to decrease from 32.9% to 29.9% in the same way. Our
country has successfully implemented the policy package
within the scope of WHO’s Framework Convention on
Tobacco Control, and as a result, it has become one
of the two countries that fully implemented MPOWER
measures at the highest level of success. Companies that
manufacture and sell tobacco products have launched
new products in the face of these developments. The
most popular of these products are Electronic Nicotine/
Non-Nicotine Delivery Systems (ENDS/ENNDS)
Heated Tobacco Products (HTPs). The fact that the

target audience of these new products is mostly 13

and

years old and over and their rapid spread among young
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acilmasina neden olmustur. Yeni Urlinlerin bu kadar
hizli yayilmasinda, goruntiilerinin gencleri cezbedecek
sekilde tasarlanmasi, sigaraya alternatif uriin olarak
sunulmasi1 ve daha az zararli algisinin olusturulmasi
etkili olmustur. Yapilan calismalarda bu urinlerin
zararsiz olmadig1 ortaya koyulmustur. DSO bu konuda
zararin azaltilmasinin insan sagligi acisindan riski
azaltmadigim bildirmistir. Ulkelerin bu yeni iriinlere
bakis acisinin ve yasal diizenlemelerinin birbirinden
farkli olmas1 kullanimi etkileyen ikinci en onemli
faktordir. Bazi Ulkeler yasaklarken baz llkeler de
satisina izin vermistir. Bu derleme yeni ortaya cikan ve
gelistirilmekte olan nikotin ve tutun drtnleri ile ilgili
Ulkemizde uygulanan yasal diizenlemeler hakkinda

ayrintili bilgi vermeyi amaclamaktadir.

Anahtar Kelimeler: E-sigara, nikotin, HTP, titin,

titin kontrolu

people has led to the opening of new fronts in the war
against tobacco. The rapid spread of new products
was influenced by the fact that their appearance was
designed to attract young people, presented as an
alternative to cigarettes, and created a perception of
less harm. Studies have shown that these products are
not harmless. WHO has stated that reducing the damage
does not reduce the risk in terms of human health. The
second most important factor affecting the use is the
different perspectives and legal regulations of countries
on these new products. While some countries have
banned it, some countries have allowed its sale. This
review aims to provide detailed In this review, about the
legal regulations made in our country regarding novel

and emerging nicotine and tobacco products.

Key Words: E-cigarette, nicotine, HTP, tobacco,

tobacco control

GIRiS

Tutln ve titin Urlnlerinin kullanimi gecmisten
bugtine lilkemizin ve diinyanin problemi olarak halen
yerini korumaktadir. DSO tiitiin iiriinlerinin kullanimin
onlenebilir kiresel salgin olarak tanimlamistir.

2003 yilinda DSO tarafindan, tiitiinle olan savast
kiiresel anlamada birlikteligi saglamak ve iilkelere
yol gostermek amaciyla ‘Tutin Kontrolii Cerceve
Sozlesmesi’ cikartilmistir. Sozlesme Ulkelerden en
temel anlamda alt1 maddelik bir politika paketini
uygulamalarini istemistir. Politika maddeleri kisaca
MPOWER olarak ifade edilen, izle (M), koru (P),
yardim et (0), uyar (W), reklamini, tanitim ve
sponsorlugu yasakla (E), vergileri ve fiyat1 artir (R)
ingilizce kelimelerinin bas harflerinden olusmaktadir.
Ulkemiz 2004 yilinda bu sozlesmeyi imzalamistir.
Buradaki maddeler dikkate alinarak Titun Kontroli
Strateji Belgesi ve Eylem Planlar1 hazirlanmistir. ilk
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eylem plan1 2008-2012 donemleri icin, ikinci eylem
plan1 2015-2018, son eylem plan1 ise 2018-2023
yillarin1 kapsayacak sekilde hazirlanmistir (1).

DSO’niin  uyguladig1  Titiin - Kontrolii  Cerceve
Sozlesmesi kapsaminda Ulke uygulamalarini rapor
etmekte ve yayinlamaktadir. Bu kapsamda DSO, 2021
yilinda yayinlanan Kiresel Tutin Salgin1 Raporunda
Ulkemiz glizel uygulamalar simfinda degerlendirmistir
(Sekil 1) (2). Ulkemiz ve Brezilya tiim MPOWER
onlemlerini en yiksek basar1 diizeyinde tam olarak
uygulayan iki ulkedir (3).

DSO’niin bu cabalan zamanla sonuc vermeye
baslamis ve 2000 yilinda, 15 yas ve usti tutun
kullanicisi, diinya niifusunun yaklasik Ucte biri
(%32,7) iken, 2020 yilina gelindiginde, bu oran diinya
nufusunun yaklasik dortte birine (%22,3) gerilemistir.
2025 w1l icin kuresel nifusun yaklasik beste birine
(%20,4) kadar diisecegi tahmin edilmektedir (Sekil 2)
(4).



. En Iyi Uygulayan Ulkeler
Diger Ulkaler

. Uwgulamayvan Ulkeler

Ermenistan Avustralya Avusturva Azerbascan Bahama Belgika Bhutan Brezilva Brunei Darvssalam Bulgaristan Kambogwva,
Kanada §ili *Cin Cook Adalarn Kosta Rika Hirvatistan Kibris Cekya Danimarka Ekvador NMasir Estonya Finlandiva,

Fransa Gércistan Almanyva Yunanistan Macaristan I=landa Endonezya Iran Irlanda Italya Japonya Kazalkistan,

Kuveyt Lao Halklarin Demolkratik, Comhurivet:i L etonya l Sbnan Litvanya I Sksemburg Male=va NMalta NMogolistan,
Karadag Myanmar Hollanda Yen: Zelanda Norveg, Palkistan Pala Panama Peru Filipin Polonya Portelaz,

Katar Kore Cumhuriveti Moldova Cumhuriyveti, Romanya Rusyva Federal Sirbistan Singapur, Slovalkya, Slovenya lspanyva,
fsveg Isvigre, *Tacikistan, Tayland, Tirkive, Ulcrayna, Birlegile Krallile, Amerilca Birlegile Devletleri, Urnguay, Vietnam

*31 Kasam 2018'éen beri

Sekil 1. Ulkelerin tiitiinle miicadeledeki uygulamalar (2).

Tiitiin Kullanimi Sikhigr (%)

60
50
40
39,5 34,3
30 36,7
32,7 29'5
20 26,7 24.4 20,4
22,3
16,
10 13,4
11,1 9.3 = — 6,6
7,8
0
2000 2005 2010 2015 2020 2025
=®=Erkek ==®=Kadin Heriki Cinsiyet

Sekil 2. Dunyada tutiin kullanim ve 2025 tahmini (4).
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Kiresel olcekte 2000 yilinda 15 yas ve ustu
erkeklerde tutun kullanim oranm %49,3 iken, 2020
yilinda %36,7’ye dusmdstur. 15 yas ve st kadinlarda
ise tutun kullanim orani 2000 yilinda %16,2 iken, 2020
yilinda %7,8’e dismiistiir. 2025 yilinda ise bu degerin
erkeklerde ve kadinlarda sirasiyla %34,3 ve %6,6’ya
gerilemesi tahmin edilmektedir (4).

Ulkemizde 2000 yilinda 15 yas ve iistii erkeklerde
tutin kullanim %52,1 iken, 2020 yilinda %42,8’e

diismistiir. Ulkemizde 2000 yilinda tiitin kullanan
kadinlarda bu deger %14,8 iken, 2020 yiinda %18,9’a
ylikselmistir. 2025 yilinda ise bu degerin erkeklerde
%40,5 ve %19,8 olmasi
beklenmektedir. Her iki cinsiyet icin ise 15 yas ve

ve kadinlarda sirasiyla

Ustu tutun kullanma oran 2020 yilinda %30,5 iken,
2025 yili icin bu degerin %29,9 olmasi beklenmektedir
(Sekil 3) (4).

60
50 o
x
52,1 49,8
47,6 —
40 ’ 40,5
45,1 42,8
30 324 29,9
32,9 ’ !
31,8 31,2 30,5
20 e —————— - 19,8
e 18 18,9
16,9 ,
10 14,8 15,9
0
2000 2005 2010 2015 2020 2025
s——=frkek ====Kadin Heriki Cinsiyet

Sekil 3. Ulkemizde tiitiin kullanimi ve 2025 tahmini (4).

Yeni ve Gelismekte olan Nikotin ve Tiitiin Uriinleri

Ulkelerin basarili miicadelesi ile tiitiin driinlerinin
kullamiminin azalmasi sigara ureticilerin piyasaya yeni
urunler cikarmasina sebep olmustur. Bu uriinlerden
en popiiler olanlan Isitilmis Tiitiin Uriinleri (HTP) ve
Elektronik Nikotin Olan/Olmayan Tasiyici Sistemler
(ENDS/ENNDS) olarak bilinen elektronik sigaralardir.
Isitilmis Tiitiin Uriinleri (HTP)

Isitilmms Tiitiin Uriinleri arasinda 1Q0S, Eclipse,
Ploom, glo ve PAX gibi buharlastiricilar bulunmaktadir
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(3). 1QOS ve Eclipse urunlerinin Amerika Birlesik
Devletleri’nde (ABD) satisina izin verilmistir (5).
IQOS ingilizce “I Quit Ordinary Smoking” ciimlesinin
bas harflerinden olusmaktadir. Anlami “Normal
sigaraylr biraktim”dir (6). Genel olarak bir titiin
cubugu (Heat Stick olarak adlandirlir), pille calisan
bir tutun 1sitma tutucusu ve bir sarj cihazi olmak
Uzere U¢ ana bilesenden olusurlar (7). HTP’ler piyasa
ciktiginda iiretici firmalar geleneksel tiitiin sigarasi ile
kullanicilarin ayni tad1 daha az toksik maddeye maruz

kalarak alabileceklerini 6ne surmuslerdir. (8). HTP’ler



icin DSO goriislerini net bir sekilde ortaya koymus ve
“Maruz kalinan zararli kimyasallarin azaltilmasinin
HTP’leri zararsiz hale getirmedigini ve insan sagligina
yonelik riskin azalmadigin1” ifade etmistir (9).

Sigara Ureticileri bu Urunlerinin icerikleri
konusunda eksik ya da vyanlis bilgi vererek bu
urlinlerin masum driinler oldugu algis1 olusturulmaya
calisilmakta ayrica bu Urunler tutin Urlinunu
birakmaya alternatif urlinler olarak sunmaktadirlar

(1,10).
HTP Uriinlerinin Kullanimi

DSO HTP’lere iliskin politikalarin belirlenirken
llkelere tiitiin Uriinlerinde oldugu gibi davranilmasi
gerektigini bildirmektedir (9). Gliney Kore’de 59.532
kisi uzerinde yapilan calismada bu kisilerin %2,8’inin
HTP kullanicist oldugu saptanmistir (11).

ABD’de 18 yas Usti 4.107 kisi ile yapilan calismada,
calismaya katilan kisilerin %5,2’sinin, mevcut sigara
icenlerin %9,9’nun 1sitilmis tutun Urinlerinden haberi
oldugu gorilmistiir. Sigara icenlerin %2,7’sinin ve
toplamda %0,7’sinin, 1s1tilmis tiitiin driinleri kullandig
saptanmistir (12). ABD 2020 yilinda orta ve lise
ogrencileri arasinda tiitin Grinid kullanmim ile ilgili
yapilan baska bir calismada 6grencilerin %1,4’{inlin
son 30 giin icinde 1sitilmis tiitiin Griinlerini kullandigr
bildirmistir (5).

Elektronik Sigara

ilk elektronik sigara (e-sigara) Herbert A. Gilbert
tarafindan 1963’te ABD’de gelistirilmistir. Gilbert,
yaptig1 Urinii “Sigara icmenin giivenli ve zararsiz
yontemi” seklinde lanse etmis ve patent basvurusunda
bulunmustur (ABD Pat. 3.200.819) ancak piyasaya
sirememistir (13).

1970’lerin sonlarinda, Phil Ray ve Norman Jacobson
e-sigaranin ilk varyasyonunu ticarilestirmistir. Cihaz
sekil olarak sigaraya benzemekle birlikte saf nikotin
iceren bir cihaz gelistirmistir. Nikotini filtre kagidina
emdirilmis bir sekilde kullanmistir. Uriiniin satis
slogan “Kendine bir iyilik yap” seklinde olup ve ticari
ismi “Favor” olarak adlandirlmistir. Uriin piyasada
istenildigi gibi ilgi gormedigi icin seri Uretime

gecilmemistir (14). Modern anlamda ilk e-sigara
Cinli eczaci Hon Lik tarafindan icat edilmistir.
Lik’in tasarladigi e-sigara urinii 2007 yilinda, US
20070267031 A1 patent numarasi ile patentini almistir
(15).

E-sigaralar, piyasaya girisinden itibaren tasarim
ve goruinim acisindan buyuk farkliliklar gostermistir.
Ancak temel yapisinda genel olarak Uc bilesen vardir.
Nikotin iceren bir sivi, pil ve aerosol olusturan
(16).
propilen glikol, gliserin, tatlandirnicilar ve nikotin
bulunmaktadir (17).

bir 1sitma cihazidir Sivinin iceriginde su,

Elektronik Sigaranin Kullanim

Glinumuzde e-sigaranin gencler arasinda popuilerlik
kazanmasinda farkli tasarimlarinin olmasi, degisik
tatlan sunmasi ve sigaranin yasak oldugu yerlerde
gizlice kullanma imkani vermesi etkili olmustur (18).

ABD’de vyapilan bir arastirmada yetiskinlerin
e-sigara kullanimi 2009-2010 yillann arasinda dort
kat artmistir (19). Ortaokul ve lise ogrencilerinin
e-sigara kullamimi 2011-2019 yillan arasinda arttig
saptanmistir (20).

2015-2016 yillan arasinda ingiltere’de 11-16
yasindaki cocuklarla yapilan anket calismasinda
e-sigara kullaniminin %7 ile %18 arasinda oldugu
gorulmastur (21).

irlanda’da 2018 yilinda okul cocuklar arasinda
yapilan anket calismasinda ise 12-17 yas grubundaki
cocuklarin %22’sinin 2018 yilinda e-sigara kullandig
ve ayni grubun %9’nun da anketten onceki 30 giin
icinde e-sigara kullandig1 saptanmistir (22).

Ulkemizde Tip Fakiiltesi 6grencilerinin sigara icme
aliskanliklar ve e- sigara kullanimi Uizerine yapilan bir
calismada ogrenciler arasinda sigara kullanim orani
%22,8 iken, bu oOgrencilerden %11,5’inin e-sigarayi
denedigi ve e-sigara deneyen erkek ogrencilerin
oraninin  kiz oOgrencilere gore yiksek oldugu
saptanmistir (23).

Amerikan Gida ve ilac Dairesi’nin 2021 yilinda
yayimladigi raporda Amerika’da iki milyondan fazla
Ortaokul
lise Ogrencilerinin ise

gencin e-sigara kullandigi
%2,8’inin,

belirtilmistir.
ogrencilerinin
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%11,3’Uniin e- sigara kullandig1 rapor edilmistir (24).  verisini paylasan {lkelerin e-sigara istatistiklerini
DSO genclerin bu denli e-sigara tiketimi yayimlamaya baslamisti. Ulkelerin  13-15 vyas
karsisinda, titiun drinleri istatistiklerinin yaninda donemi icin e-sigara kullanim oranlarn Tablo 1’de

Tablo 1. Verilerini paylasan llkelerin 13-15 yas donemi icin e-sigara kullanim siklig1 (25)

. E-Sigara Kullamim Siklig1 (%)
Ulkeler
yil Yas Grubu Erkek Kadin Her iki Cinsiyet

Arnavutluk 2015 13-15 8,6 2,7 5,8
Antigua ve Barbuda 2017 13-15 4 3,7 4

Avusturya 2015 15-15 7 5 6,1

Belize 2014 13-15 8,9 4,1 6,5
Bulgaristan 2015 13-15 12,2 9,2 10,8
Kanada 2016-17 7-9 12,4 7,6 10

Kolombiya 2017 13-15 9 8,8 9

Kiiba 2018 13-15 7,6 4,2 6,1

Cekya 2016 13-15 12,5 9,8 11,2
Dominik Cumhuriyeti 2016 13-15 7,9 6,9 7,7
Ekvador 2016 13-15 12,7 8,7 10,7
El Salvador 2015 13-15 3,3 2,1 2,7
Estonya 2013-14 13-15 7,4 3,9 5,7
Glrcistan 2017 13-15 17,3 7,7 13,2
Grenada 2016 13-15 9,7 4,9 7,2
Guyana 2015 13-15 9,3 8 9

Irak 2014 13-15 13,6 8,2 11,2
italya 2018 13-15 21,9 12,8 17,5
Jamaika 2017 13-15 13,7 9,7 11,7
Japonya 2017 Ortaokul 0,8 0,5 0,7
Kazakistan 2017 13-15 4,8 1,6 3,2
Lao Demokratik Halk Cumhuriyeti 2016 13-15 5 3,7 4,3
Malezya 2017 13-17 17 2,8 9,8
Marsal Adalan 2016 13-15 21,8 12,4 16,7
Fas 2016 13-15 6,3 4,3 5,3
Yeni Zelanda 2018 14-15 4,8 3,2 4

Nikaragua 2014 13-15 7,4 3,4 5,4
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Tablo 1 (devam). Verilerini paylasan Ulkelerin 13-15 yas donemi icin e-sigara kullamim sikligi (24)

. E-Sigara Kullamm Sikuig1 (%)
Ulkeler
Yil Yas Grubu Erkek Kadin Her iki Cinsiyet

Panama 2017 13-15 7,1 5,2 6,4
Papua Yeni Gine 2016 13-15 19,7 18,9 19,6
Paraguay 2014 13-15 4 3,3 3,7
Peru 2014 13-15 2,8 1,9 2,4
Polonya 2016 13-15 28 18,6 23,4
Kore Cumhuriyeti 2018 13-18 4.1 1,1 2,7
Romanya 2017 13-15 10,1 5,9 8,2
Aziz Lucia 2017 13-15 15 6,6 11
Slovakya 2016 13-15 9,6 6,5 8
Slovenya 2014 15-15 1,5 0,4 0,9
Sudan 2014 13-15 8,6 6,5 7,8
Surinam 2016 13-15 7,4 4,6 5,9
isvec 2018 15-16 9 6 8
isvicre 2018 15-15 20,6 12,9 16,8
Tayland 2015 13-15 4,7 1,9 3,3
Trinidad ve Tobago 2017 13-15 21,7 12,9 17,2
Tunus 2017 13-15 7,4 2,3 4,9
Ukrayna 2017 13-15 22,6 14 18,4
Bilyiik Britanya ve Kuzey irlanda

2016 13-15 7 5 6
Birlesik Kralligi
Amerika Birlesik Devletleri 2018 Ortaokul 5,1 4,8 4,9
Vanuatu 2017 13-15 7 4,5 5,7

gosterilmistir (25).

E-sigara kullaniminin prevalans hiz1 her iki cinsiyet
icin degerlendirildiginde 1. sirada Polonya (%23,4), 2.
sirada Papua Yeni Gine (%19,6), 3. sirada ise Ukrayna
(%18,4) oldugu goriilmektedir.

Saglik Bakanligi ve DSO verileri incelendiginde
Ulkemizde e-sigara kullanimi ile ilgili istatistiksel

bilgi bulunmamaktadir. Ulkemizde satis1 yasak da
olsa bircok internet sitesinde satildigi bilinmektedir.
Ulkemizde Google arama motorunda 7 Subat 2021-
7 Subat 2022 tarihleri arasinda “Elektronik Sigara”
“elektronik sigara” ve “Sigara” konu basliklarinda
yapilan arama istatistikleri Sekil 4’de yer almaktadir
(26).
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® elektronik sigara ® Elektronik sigara

Tum kategoriler ¥

Zaman iginde gosterilen ilgi

Google Ahgveris

igar,
sga?_ + Karsilastirma ekleyin

AN S S SIAANT AL A

Sekil 4. E-sigaraya yonelik Google arama motoru istatistikleri 7 Subat 2021-7 Subat 2022 (26).

Ulkemizdeki Yasal Diizenlemeler

Ulkemizde yeni ve gelismekte olan nikotin ve
tutun urinleriile ilgili yasal diizenleme ilk olarak T.C.
Saglik Bakanligi ilac ve Eczacilik Genel Mudiirligii’ niin
22.01.2008 tarihli ve 4646 sayili yazisi ile yapilmistir.
Bu diizenlemede elektronik sigara cihazi ve nikotin
kartuslar ayrn ayn ele alinmistir. ilgili yazida 6zetle;
Nikotin iceren kartuslarin tibb1 Urlin statusinde,
nikotin veren cihazlarin ise tibbi cihaz statlisinde
degerlendirilmesi  gerektigi, nikotin icermeyen
kartuslarin analizinin yapilmasi ve nikotin veya baska
zararli madde icermedigi raporla teyit edilmesi
durumunda tibb1 iiriin olarak degil, tibbi cihaz olarak
degerlendirilecegi, elektronik sigara ve kartuslarinin
eczanelerde satisinin yasak oldugu bildirilmistir (27).

ilgili yaz1 ile “Elektronik Sigara” isimli uriinler
hakkinda Saglik Bakanligi Beseri
Tibbi ciddi

rahatsizliklara sebep olabilmesi ve bagimlilik yapma

blinyesindeki

Uriinler Bilimsel Damsma Kurulu,
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riski dolayisiyla Saglik Bakanligindan izin alinmadigi
sirece yasaklanmasi ve 6zendirici olmas1 dolayisiyla
reklamlarina misaade edilmemesi yolunda bir karar
almistir.

Daha 07.01.2008
tarihinde yapilan Genisletilmis Bilimsel

sonra Saglik Bakanliginda
Danmisma
Kurulu toplantisinda; “Bu driinlerin icermis oldugu
nikotin maddesi nedeni ile nikotin kartuslarinin
tibbi Uriin, aktif maddeyi vicuda verme araci olan
cihazlarin ise tibbi cihaz statislinde ele alinmast;
bu sartlan karsilasa veya nikotinsiz sekli ile olsa bile
4207 say1li Kanunun kisitlama ve yasaklar kapsaminda
degerlendirilmesi” yoniinde karar alinmistir.

Bu itibarla; tibbi urin statlisiinde olan nikotin
iceren Kkartuslar icin, ancak Nikotin Replasman
Tedavisinde etkinligi ve glivenilirligini kanitlayan
belgelerin sunulmasimi miiteakip Saglik Bakanligi
tarafindan  ruhsatlandinldiktan  sonra  kontrol
belgesi duzenlenen lriinlere ithal izni verilmesi

gerekmektedir. Bu tur Urinlerin herhangi biri icin



1262 sayili ispenciyari ve Tibbi Miistahzarlar Kanunu
kapsaminda verilmis ruhsat yoktur.

Nikotin ihtiva etmeyen kartuslarin ise nikotin
veya baskaca zararli madde ihtiva etmediginin
Refik Saydam Hifzissihha Merkezi Baskanligindan
alinacak raporlarla teyit edilmesi halinde tibbi Uriin
belgesi

mimkin  bulunmaktadir.

olarak degerlendirilmeksizin ve kontrol
ithali
nikotinsiz kartuslar icin kullanilacagi beyan edilse

aranmaksizin Yine
bile, elektronik sigara olarak adlandinlan cihazlar,
nikotinli kartuslarla da kullanilabileceginden tibbi
cihaz olarak degerlendirilecektir. Bu cihazlar icin de
Saglik Bakanligina Tibbi Cihaz statiistinde yapilmis bir
miracaat yoktur.

Saglik
izin almadan satisa sunulan elektronik sigara ve

Aciklanan  nedenlerle, Bakanligindan
kartuslarinin eczaneler dahil hic bir yerde satisina
misaade edilmemekte ve izin alinmadan piyasada
hakkinda 1262

Kanunun 19. maddesine ve Ek 6. maddesine gore

satilan nikotin kartuslan sayili
islem yapilmaktadir (27).

2008 yilinda e-sigara ile ilgili dizenlemenin 2020
yilinda kapsami genisletilmis ve “Elektronik Sigara ve
Benzeri Cihazlar ile Baz1 Tutin Mamulleri ve Tutiin
Mamulunu Taklit Eder Tarzda Kullanilan Mamullerin
ithaline iliskin 25.02.2020 tarihli ve 31050 say1li Resmi
Gazete karar1 yayinlanmstir. ilgili karar;

“Sigara, sarmalik kiyilmis tutin mamuli, pipoluk
tutin mamull, nargilelik titin mamull, puro ve
sigarillo haricindeki tiitun mamulleri ile 1sitilarak
ya da yakilarak tuketilenler ve nikotin icersin ya
da icermesin tutin mamulunu taklit eder tarzda
kullanilan elektronik sigara ve elektronik nargile
dahil her turli mamul ve bu mamullerin tiiketiminde
kullamlan elektronik cihaz, aksam, yedek parca
ve solusyonlarninin ithali yasaktir. E-sigaranin satisi
ithali
esyanin, yolcu beraberinde girisine ve transitine

yasaktir.” “Ticaret Bakanligi, yasaklanan
iliskin diizenleme yapmaya yetkilidir”
cikmistir (28).

25.02.2020 tarihli ve 31050 sayili Resmi Gazete

Kararile tutun, titun Urinlerinin, e- sigara ve e-sigara

seklinde

cihazimin ithali ve satis1 yasaklanmistir. Yolcularin
beraberinde girisine ve transitine iliskin dizenlemenin
Ticaret Bakanliginca yapilacagini bildirilmistir. Ticaret
Bakanliginin 2020-7 Sayili Genelgesi ile de yolcularin
yaninda getirebilecekleri e-sigara ve 1siilmis tutin
uriin miktarlan belirlenmistir.

Genelgeye gore; “Yolcu hali hazir kullanmakta
oldugu bir elektronik cihaza, sigara, sarmalik kiyilmis
titin mamull, pipoluk tutin mamuli, nargilelik
tutin mamulii, puro ve sigarillo haricindeki tutin
mamulleri ile 1sitilarak ya da yakilarak tiiketilenler
ve nikotin icersin ya da icermesin tutiin mamuliini
taklit eder tarzda kullanilan elektronik sigara ve
elektronik nargile dahil her tiirli mamuliin; 200 adete
kadar 1sitilan tiitin mamuliin veya toplamda 30 mU’yi
asmamak Uzere kartus ya da solusyon veya 10 adete
kadar tek kullanimlik elektronik sigara ile sinirli
olmak Uzere girisine izin verilir. Yolcularin yanlarinda
getirdikleri ve yukanda belirttikleri miktarlar asan
esya, yolcunun yurt disina cikisinda teslim edilmek
uzere yolcu beraberi esya ambarina alinmir. Siresi
icerisinde sahibince teslim alinmayan esya gumruk
idaresince imha edilir” (29) seklinde usul ve esaslar
belirlenmistir.

SONUC

Kiresel olarak, yeni nesil tiitliin ve nikotin
urlinlerinin halk saghigi icin bir tehdit mi yoksa
bir firsat m1 oldugu, devam eden bir tartismanin
konusudur.

Baz1 llkeler e-sigaralarin, insanlarin sigarayi
birakmalarinayardimciolabilecek onemli bir alternatif
oldugunu diisiiniirken, bazi llkeler ise e-sigaralarin
nikotin bagimliigina giden bir yol olabilecegini ve
glivenli Urin oldugunun heniliz kanitlanmadigina
dikkati cekmektedirler (30).

Bu vyeni drinlerin kullanimi ve satisiyla ilgili
ulkelerin tutum ve davranmslarinda bir kararsizlik
hali dikkati cekmektedir. Ornegin Hindistan gibi bazi
ulkeler e-sigaray1 tamamen yasaklarken, Avustralya

gibi baz1 ulkeler sadece recete ile temin edilmesine
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izin vermistir. Avrupa Birligi’nin bazi llkelerinde ve
ABD’de farkli uygulamalar olsa da bircok llkede bir
tiiketim mali olarak serbestce satilabilmektedir (30).

Yapilan calismalarda bu yeni Urunlerin daha cok
gencler tarafindan tercih edildigi bilinmektedir.
Bu durinleri kullanan genclerin hayatlarinin  bir
doneminde sigaraya baslamamasi icin hi¢bir neden
yoktur.

Ulkelerin bu yeni iriinlere karsi tutumlarinin

CIKAR CATISMASI

ortak olmamasi kiiresel halk sagligi problemi olarak
karsimiza cikmaktadir. Ulkemizde reklam ve satisi
yasak olan bu urtinlerin internet ortaminda rahat bir
sekilde satilmasinin denetlenmesi ve 6nlem alinmasi
gerekmektedir. Ulkemizde Saglik Bakanlig1 tarafindan
yapilan Kiresel Genclik Tutiin Arastirmalarinda

bu yeni drinlerin  kullamlip  kullanilmadiginin

sorgulanmasi onem arz etmektedir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Kanser farkindaliginda saglhik okuryazarliginin onemi

Ferda GULTOP!

, Secil OZKAN'

OZET

Bu derleme kanser farkindaliginda  saglik
okuryazarliginin onemine dikkat cekmek amaciyla,
kanser farkindaligi ve saglik okuryazarligi iliskisi glincel
bilgiler 1s181nda irdelenmistir. Kanser, diinyada oldugu
gibi llkemizde de 6luim nedenleri arasinda ikinci sirada
yer almaktadir. Giin gectikce kiiresellesen diinyamizda,
artmakta ve yaslanmakta olan nifusla birlikte kanser
hastaliginda da bir artis goriilmektedir. Bu artis, ulusal
saglik sistemleri ve insanlar iizerinde fiziksel, duygusal
ve mali agidan yiik olusturmaya ve 6nemli bir halk sagligi
sorunu olmaya devam etmektedir. Diinya Saglik Orgiitii
raporuna gore 2018 yilinda biitiin diinyada 9,6 milyon insan
veya alt1 kisiden biri kanserden hayatin1 kaybetmistir.
Bulasic1 olmayan hastalik kategorisine giren kanser, yavas
ilerleyen, tedavisi ile bakim ve izlemi uzun siiren, bireyin
yasam kalitesini bozan kronik bir hastaliktir. Kanserin
varligimin, birey ve toplum tarafindan erken fark edilmesi
ve insanlarin bu konuda neler yapabilecegini bilmesi
kanser farkindaligi icin 6nemli bir adimdir. Toplumda,
kot huylu hastalik diye de bilinen kanser farkindaliginin
artmasinda, saglik okuryazarligi etkili bir arac olarak
kabul gérmektedir. Ulkemizde 2017 yilinda yapilmis olan
“Tiirkiye Saglik Okuryazarlig1 Diizeyi ve iliskili Faktorleri

Arastirmas1” calismasina gore, toplumun %68,9’unun

ABSTRACT

This digest was prepared to draw attention to the
importance of health literacy in cancer awareness,
relationship between cancer awareness and health
literacy is examined in view of current information.
Cancer ranks the second among the causes of
death in our country and in the world. In the highly
globalizing World, due to the population increase
accompanied by aging, an increase in cancer disease
is observed. This causes physical, emotional, and
financial burdens on social health systems, so,
cancer remains a significant public health issue.
According to a World Health Organization report,
9.6 million people worldwide died of cancer in
2018, or one in six people. Cancer, falls into the
category of non-communicable disease, is a chronic
disease that progresses slowly, lasts for a long time
with treatment, and monitoring which disrupts the
quality of life of persons. Early diagnosis of cancer by
persons and society, and awareness of people about
it, with adequate knowledge about what they must
do are fundamental steps for cancer awareness.
Cancer is socially considered a malignant disease
and public awareness about it is based on health

literacy. According to the “Turkish Health Literacy
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saglik okuryazarlik diizeyi “yetersiz ve sorunlu” olarak
belirlenmistir. insanlarin saglik okuryazarligi diizeyinin
yeterli olmasi icin; bireylerin oncelikle bilgi kaynaklarina
ulasmalar, bu bilgiyi dogru anlamalar1 ve uygulamalari
ile miimkiin olabilecektir. Kanser hastaliginin farkindaligi
ve saglik okur yazarligi diizeyi hastaligin erken donemde
tespit edilerek tedaviye baslanmasinda onemli rol
oynamaktadir. Saglik okuryazarlik diizeyi yetersiz olan
toplumlarda; genel saglik durumunda diisiikliik, koruyucu
saglik hizmetlerinin alinmasinda azalma, bulasici
olmayan hastalik oranlarinda yukselis, erken olum gibi
olumsuz saglik ciktilarina ve saglik bakim lcretlerinde
artisa yol acmaktadir. Halk sagligi icin ciddi sorunlardan
bir tanesi olan kanser farkindaliginin artirilmasinda
llkelerin onleme, tarama, tam ve hastaligin yonetimi
konusunda stratejiler olusturmalann ve uygulamalar
onemlidir. Bu kapsamda yapilacak cesitli mudahale

programlarinin, bireylerin kendi sagliklarina deger
vermelerinde ve sagliklarim koruyarak gelistirmelerinde
etkili olabilecegi konusunda bilgiler mevcuttur. Toplumun
saglik konusundaki bilgilerinin cesitli yontemlerle
ve dogru adimlarla gelistirilmesi saglik okuryazarlik
diizeyinde belirli bir artis saglanmasinda etkili olacaktir.
Oncelikle saglik okuryazarlik diizeyinin belirlenmesinden
sonra yapilacak olan etkinlikler nicelik ve nitelikleri
bakimindan yol gosterici olacaktir. Saglik okuryazarlik
diizeyi iyi olan toplumlarin sagliklar ile kanser gibi
hastaliklar konusunda farkindaliklannin daha yiiksek
olacagr asikardi. Halkin saglik okuryazarlik diizeyinin
ve kanser farkindaliklarinin arttinlmasinda, cesitli
midahalelerin gelistirilmesi ve sunulmasi konusunda
basta saglik hizmeti sunucular ile bu hizmeti alan
insanlara ve toplumun diger kurum ve kuruluslarina

buyuk gorevler dismektedir.

Anahtar Kelimeler: Kanser, kanser farkindaligi,
saglik okuryazarligi, saglik okuryazarlik diizeyi, halk
sagligi
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Level and Related Factors Survey” conducted in
2017, health literacy level of 68.9% population was
concluded as “inadequate and problematic”. For the
adequacy of health literacy level, individuals should
access information sources, understand, and apply
the information correctly. Awareness of cancer and
level of health literacy play an important role in the
early diagnosis of cancer to start earlier treatment.
In societies with insufficient health literacy levels,
low health care and preventive health services, raise
the rates of non-communicable diseases, premature
deaths. Because of negative social health provisions
health care expenses increase. Countries should
implement strategies for prevention, diagnosis, and
treatment by raising cancer awareness, since cancer
is a serious threat to public health. In this context,
information is available concerning the effectiveness
of various intervention programs aiming individuals’
own health to respect and improve their health
by self-protection. Developing social awareness in
health using various methods with correct steps will
be effective in achieving a reasonable increase in
the level of health literacy. Primarily the level of
health literacy will be determined and following
activities will constitute the pathfinder in terms of
quality and quantity.It is obvious that in societies
with a high level of health literacy, existence of
higher awareness of cancer is a fact. To increase
public health literacy level and cancer awareness,
primarily health service providers, receivers of this
service, and, other social institutions should share
responsibilities in developing various methods of

intervention.

Key Words: Cancer, cancer awareness, health

literacy, health literacy level, public health



GIRIS

Kanser; anormal hiicrelerin kontrolsuiz bir sekilde
cogalarak viicudun diger organlarina yayilmas ile
ilerleyen diunyanin her yerinde goriilen bir hastaliktir
(1).

Diinya genelinde 2018 yilinda 18,1 milyon insanin
kansere yakalandigi ve 9,6 milyon insanin kanserden
oldiigii tahmin edilmektedir. Bu tahminlere gére, 75
yasindan oOnce insanlarin kansere yakalanma riski
ortalama olarak %20 ve kanserden 6lme riski %10’dur
(2,3). Dunya nufusundaki hizli artis ve yaslanma ile
kanser yiikiiniin artacagi (2), 2030 yilina gelindiginde
27 milyon kanser tanisi alacagi, 17 milyon insanin
hayatin1 kaybedecegi ve 75 milyon kisinin kanserli
olarak yasamini siirecegi ongorilmektedir (4).
Yapilan bir arastirmanin sonucuna gore, 2060 yilina
gelindiginde kanserden olumlerin ilk sirada yer
alacag tahmin edilmektedir (3).

Tiirkiye Istatistik Kurumu’nun Haber Biilteninde
yayinlanan 2019 yili olum istatistiklerinde, kanser
nedenli olim oramnin %18,4 oldugu ve dolasim
sistemi hastaliklarindan sonra ikinci sirada (1,3) yer
aldigr belirtilmistir. Burada belirtilen kanser sebepli
olimlerin %64,5’ini erkekler ile %35,5’ini kadinlar
olusturmaktadir (5). 2013-2018 Ulusal Kanser Kontrol
Planinda iilkemizde erkeklerde akciger, prostat ve
mesane kanseri insidansi; kadinlarda ise meme,
tiroid ve kolorektal kanser insidansi yuksek oranda
gorilmektedir (6,7).

Globocan 2020 vyeni
diinyada kadinlara tan1 konulan her dort kanserden

kanser verilerine gore,

birinin meme kanseri oldugu ve bunu kolorektal,
akciger, servikal ve tiroid kanserlerinin takip ettigi;
erkeklerde ise her iic kanserden birini akciger ve
prostat kanserinin teskil ettigi, bunu kolorektal,
karaciger ve mide kanserlerinin
belirtilmistir (8).
ve yonetiminde, insan davranmislarn merkezde yer

takip ettigi

Kanser sonuclarinin nedenleri
almaktadir. Sagliksiz beslenme, hareketsiz yasam,
tltlin kullammi, uzun siire ve yogun diizeyde giinese
maruz kalma kanser riskini artirmaktadir. Kontrol

edilebilir bu davranislarin olcilerek, sonuclarina gore
etkili mudahale programlarinin gelistirilmesi kanserin
kontroliinde etkili olabilmektedir (9). Kanser gibi kot
huylu hastaliklar, saglik sistemine klinik ve ekonomik
yuk getiren, aynm1 zamanda sosyal standartlan
bozan en 6nemli halk sagligi bakim sorunu olarak
karsimiza cikmaktadir. Bu nedenle, ulkelerin kanserin
onlenmesi, kanser taramalari, erken teshisi ve dogru
tedavi yonetimi icin uygun stratejiler gelistirmeleri
(3). Saglik calisanlarimin

kanserden korunmada kullanabilecekleri

gerekli gorulmektedir
en ucuz
araclar; saglik egitimi, bilgilendirici brosiirler ve kamu
spotlart araciigi ile insanlarda kanser farkindaligi
(10).

saglikli karar verebilmeleri ve gereksinim duyduklar

olusturmadir Bireylerin kanser konusunda
saglik bilgileri ile hizmetlerine erisebilmeleri, bunlar
anlama ve uygulama Kkabiliyetine sahip olmalan
icin saglik okuryazarligi gerekli bir unsurdur (11).
Ulkemizde 2017 wyilinda vyapilan “Tiirkiye Saglik
Okuryazarligi Diizeyi ve iliskili Faktorleri Arastirmasi”
calismasina gore, halkin %31,1’inin yeterli ve
milkemmel saglik okuryazarligi diizeyinde oldugu
belirlenmistir (12). Saglik okuryazarlik diizeyi diisiik
olan bireylerin koruyucu saglik hizmetlerini daha
asgaride kullandiklar, kronik hastalik durumlarim
iyi yonetemedikleri, olim ve hastalik oranlarinin
yliksek oldugu gorilmektedir. Bu gibi durumlarin
saglik sistemine ek yiikler getirmekte oldugu da
(2,12,13).
saglik okuryazarlik diizeyinin iyilestirilmesi bireylerin
kendi

korunmalarinda, saglik sektorii dahil diger sektorlere

bilinmektedir Kanser farkindaliginda

saglik sorumlulugunu alarak sagliklarim

ve politika yapicilarina bircok gorev dusmektedir
(14,15).

Bu derlemede, saglik sistemleri ve insanlar
uzerinde maddi ve manevi acidan yilk olusturmaya
devam eden kanserin

farkindaliginda saglik

okuryazarliginin énemi ele alinmistir.

Kanser Kavramina Genel Bakis

Kanser, vyasadigimiz vyilizyilda tim diinyada

oldugu gibi iilkemizde de yasam siiresinin artmas,
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teknolojinin ilerlemesi ve cevresel kanserojenlere
bagl morbidite ve mortalitenin sebebi olmaya devam
etmektedir (3,16,17). Bulasici olmayan hastaliklardan
biri olan kanser, genetik, fizyolojik, cevresel ve
davranmissal nedenlerin birlikteliginin bir sonucudur
(18-20). Globocan 2020 verilerine gore, 2040 yiinda
Dinya genelinde 28,4 milyon yeni kanser vakasinin
ortaya c¢ikacag tahmin edilmektedir (8). 2016 yilinda
yayimlanan Turkiye Kanser Kontrol Programi verileri,
onemli bir halk saglig1 sorunu olan kanserin erken
tan1 ve tedavisi ile olimin onlenebilecegi yasam
kalitesinin artinlacagi yoniindedir (20). Kanserde
Saglik
Bakanligi’nin 2014 yilinda bes yil siiren meme, serviks

erken tam kapsaminda ulkemizde T.C.
ve kolorektal kanseri tarama calismalar yapilmistir
(21). Diinya Saglik Orgiitii (DSO)’niin kanser kontrolii
calismalarinda, kanseri onleme, erken teshis,
tarama, tedavi, palyatif ve hayatta kalma bakim
programlarinin gelistirilmesini tesvik etmektir (3,
22).

Kanser Farkindaligi

Farkindalik; bireyin dikkatini o anda olanlara
yonelterek, kabullenme,
(23).

erken tam ve tedavi gibi

acik bir sekilde onlan

odaklanma ve katilma sirecidir Kanser
yonetiminin onleme,
cesitli basamaklarinda farkindalik giderek daha
fazla kullanilmaktadir (24). Kanserin nedenleri, risk
faktorleri, belirtileri, erken teshis ve taramanin
yasamsal onemi hakkinda toplumda farkindalik
olusturularak davranis degisikligi yaratilmasi cok
onemlidir (25). Sagligin korunmasi, gelistirilmesi,
daha iyi olmasi ve surdurulmesine onculilk edecek
olan saglik calisanlan, Ustlenmis olduklan birincil
korumadaki hayati rollerinin farkinda olmalidirlar.
Aym zamanda saglikcilar, hastaliklarin onlenmesine
yonelik bireysel farkindalik ile bilinci arttirarak
birey ve toplumu saglikli yasam tarzina tesvik
etmeye calismalidirlar (26). Kanserden korunmanda,
oncelikle hastalik belirtileri ile risklerinin bilinmesi
ve farkindaligin arttinlarak toplumun ve bireylerin
bilinclendirilmesinde gerekli onlemlerin alinmasinin

onemli oldugu belirtilmektedir (16). Kanserle iliskili
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olimlerin  %80’inden sagliksiz yasam tarzlarinin
neden oldugu risk faktorleri sorumlu tutulmustur. Bu
risk faktorleri sigara kullamimi, yetersiz beslenme,
asin alkol alinmasi, fazla kilo ve baz1 enfeksiyonlardir
(25,27). Yasam tarzlanileiliskili bu risk faktorleri bilgi,
tutum ve davranis degisim gibi uygun miidahaleler
yoluyla degistirilebilmektedir. Ancak degistirilmesi
cok zor hatta imkansiz olan risk faktorleri genetik ve
cevresel olanlardir (25,27). Kanser risk farkindaligini
degerlendirmek icin anketler ve nicel yaklasimlar
kullanilmaktadir (28). Bu degerlendirme sonuglarina
gore hazirlanan egitim programlari sayesinde kanser
farkindaligr artinlabilmektedir (28).

Kanser Erken Teshis ve Tarama Merkezlerinde
planli ve sistemli bir sekilde yapilacak egitimlerin,
halkin
bilinclendirilmesine katkidabulunacagive sonuglarinin

kanser konusunda bilgilendirilmesi ile
da kanserin morbidite ve mortalitesinin azalmasinda
etkili olacag (4,6,20,21).

farkindaliginin - diistikligli, kanser semptomlarinin

yonundedir Kanser
algilanmasinda gecikmeye ve dolayisiyla erken
teshis firsatinin kacmasina yol a¢maktadir (25).
Tekpinar’in yapmis oldugu calismada, toplumda sik
gorulen ve erken tani ile hayat kurtarilabilen kanser
gibi hastaliklarda farkindalik olusturmada, saglik
egitiminin onemli bir yeri oldugu belirtilmektedir
(29).
olarak

Kanser konusunda bireysel
farkindalik
saglikli yasam tarzlarimi benimsemeleri icin ihtiyac

ve toplumsal
olusturulmasinda, insanlarin
duyduklan bilgi ve destegin saglanmasinda ulusal

politikalar ve programlar kullanlarak basarya
ulasilacagi yoniindedir. 1986 yilinda Ottawa Sagligin
Gelistirilmesi ~ Konferansi’nda  toplum  sagligim
korumak icin uygun davranislarin gelistirilmesinde
sadece saglik sektoriiniin degil tiim sektorlerin is
birligi icerisinde ortak cabala ve toplumun katilim
ile hareket edilmesi gerektigi vurgulanmistir (30).
Sektorler arast is birliginde amacg, ulusal saglik
politikalarn ve eylem planlarinda, tanimlanmis olan
cok sektorli yaklasimin benimsenmesinin saglanarak
sagligin tiim politikalarin merkezine yerlestirilmesidir

(3,15).



Saghk Okuryazarligi

DSO; saglik okuryazariigim “sagligin korunmast
ve surdirilmesi icin bireyin saglik bilgisine ulasma,
anlama ve kullanma becerisi” olarak tanmmlamistir
(31). Bireyler hem kendi hem de toplumun sagligindan
varmalidirlar.  Bu

bilgi
dogru tutum ve davrams gelistirme yetenegine

sorumlu olduklarinin  farkina

farkindalik ise kisilerin yeterli dizeyi ile
sahip olmalarin1 saglayacaktir (13,32). Okyay ve
Abacigil’in saglik okuryazarlik diizeyinin olciilmesine
yonelik yapmis oldugu bir calisma sonucu Avrupa
(HLS-EUV),
’ye uyarlanmasiyla “Tirkiye Saglik Okuryazarligi
Olcegi-32 (TSOY-32)” gelistirilmistir (33).

Turkiye’de 2017 yiinda yapilan bir arastirmada

Saglik Okuryazarligi Olceginin Tirkce

genel saglik okuryazarlik diizeyi degerlendirilmesinde,
toplumun %68,9’unun yetersiz ve sorunlu saglik
okuryazarlig1 kategorilerinde oldugu gosterilmistir
(12).
sonuclarina gore, Avrupalilarin yaklasik yarisinin

Avrupa Saglik Okuryazarligi  Arastirmasi
yetersiz veya sorunlu saglik okuryazarlik becerisine
sahip oldugu ortaya konulmustur (34). Egitim diizeyi
disuk, ileri yas, geliri az olan bireylerin, kendi
saglik durumlarint kotii olarak degerlendirmekte
olduklan ve saglik okuryazarligi diizeylerinin diisiik
oldugu belirlenmistir (33,35). Saglik okuryazarlig:
yetersiz olan toplum bireylerinin; tarama ile erken
teshis edilebilen kanser gibi hastalikta koruyucu
saglik hizmetlerinden daha az vyararlandiklan,
tedavi edici hizmetleri daha fazla kullandiklan,
hastaneye yatis durumlarinin daha yiiksek ve tedaviye
uyumlarinin daha dusiik oldugu belirlenmistir (12).
Saglik okuryazarlik diizeyinin arttirilmasinda bilgiye
ulasmada; saglik hizmet sunuculan, tip literatird,
saglik kitaplan ile dergiler, internet ve diger kitle
iletisim araclan kullanilan baslica kaynaklardir (32).
Ulkemizde problemli bir alan olarak gériilen saglik
okuryazarligi konusunda, saglik hizmeti sunan ve
kullananlarin farkindalik ve bilginin artirilmasi, tutum
gelistirilmesi icin gerekli mudahale programlarinin
sagligin  korunmasi

olusturularak  uygulanmasi,

acisindan onemlidir (36).

Tiirkiye’de, bireylerin kendi sagliklan ile ilgili
sorumluluklarini arttirmak icin, saglik okuryazarliginin
gelistirmesi Saglik Bakanligi’nin 2019-2023 Stratejik
Planm1 icinde de yer almaktadir (3,15,37). Dogru
ve givenilir saglik bilgisine

ulasmada, basta

saglik hizmeti verenler olmak {izere, toplumun
tim kesimindeki kurum ve kuruluslarina buyuk

sorumluluklar dismektedir (32).
Kanser Farkindalhigi ve Saghk Okuryazarlig

saglik bilgilerine ve hizmetlerine
anlamas1 ve

Bireylerin
ulasmasi, uygulamasinda  bilincli
karar vermelerinde saglik okuryazarligi gerekli bir
aractir (11). Disik saglik okuryazarligi, kansere
bagli esitsizliklerle iliskilendirilen sagligin sosyal
belirleyicilerinden biri olarak kabul edilmektedir
(11). Yapilan bir ¢cok arastirmada saglik okuryazarlig
diisiik olan bireylerin, doktora gitmekten kagindigi,
kansere kars1 daha kaderci davrandigi, kanser tarama
testlerine daha az ilgi gosterdikleri ve hastaliklan
konusunda bilgi edinmekten kacindiklar belirlenmistir
(11,38).

Saglik Bakanlig’nin 2019-2023 Stratejik Plan’inda
ulke genelinde toplumun, bireyin ve calisanlarin
sagligiyla ilgili bilgi ve farkindalik olusturulmasi,
calisanlarin farkindalik

diizeyinin artirilmasi kapsaminda egitim ve farkindalik

sorumluluklarina iliskin
calismalarinin diizenlenmesi de yer almaktadir (37).
Deger ve Zoroglu’na gore, toplumun saglik
okuryazarlik seviyesini arttiracak saglik egitimlerine,
cocuklugun erken donemlerinden itibaren ©Onem
verilmeli, kanserden korunma ve tarama programlar
ile sagligin gelistirmesini de iceren farkindalik
faaliyetleri arttinlarak stirdiirilmelidir. (16,29,39).
Bircok calismada, egitim diizeyi yeterli olan
insanlarin saglik bilgilerine daha iyi erisebildikleri,
bu bilgileri daha iyi anladiklarn ve hastalik onleme
gelistirme davranmslarinda
olasiliklarinin daha yiiksek oldugu belirtilmektedir

(33,35,40).

ve sagligi bulunma
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SONUC

Bireyi ve toplumu etkileyen kronik bir hastalik
olan kanserin farkindaliginin artirilmasinda saglik
Saglik
okuryazarligi; bireylerin kendi saglik ve hastalik

okuryazarliginin  yeri oldukca onemlidir.
durumlarinda karar vermelerinde etkili olmaya devam
eden onemli bir arac olarak kabul edilmektedir.
Saglik yetersiz  oldugu
toplumlarda kronik hastalik oranlarinda artis, saglik

okuryazarlik dlizeyinin

hizmetlerinin fazla kullanilmasi gibi saglik sorunlar
ve bakim ucretlerinde onemli artisa yol acmaktadir.
Kanser tedavisi, kanser tarama harcamalarina
gore daha pahali oldugundan erken tam, bireylerin
hayatim kurtarmakta ve saglik maliyetlerini de
azaltmaktadir. Halk sagliginin onemli sorunlardan
biri olan kanser hastaligi konusunda farkindaligin
artinlmasinda llkelerin yapacaklari ulusal kanser
onleme programlari
deger

cok calismalarda cesitli mudahale programlarinin,

ve politikalar ile stratejik

uygulamalar kazanmaktadir. Yapilan pek

bireylerin ve toplumlarin sagliklarina  deger

CIKAR CATISMASI

vermelerinde etkili olabilecegi konusunda bilgiler
mevcuttur. Kanser farkindaliginda énemli rolii olan
saglik okuryazarliginin gelistirilmesinde, basta saglik
hizmeti verenler ve saglik hizmetini alanlarla birlikte
toplumun diger sektdrlerine de biiyiik gorevler
dismektedir.

Kanser  cesitlerinin

farkindalign ile saglik

okuryazarligr arasindaki iliskiyi inceleyen son
yillarda yapilmis az sayida arastirma bulunmaktadir.
Ancak, cinsiyet fark etmeksizin ve kanser cesitlerini
dikkate almadan genel kanser farkindaligi ile saglik
okuryazarligi arasindaki iliskiyi arastiran cok az sayida
arastirma mevcuttur. Kanser farkindaliginda saglik
okuryazarligi ol¢ciimiine yonelik standart yaklasimlar
iceren daha fazla arastirmaya ihtiyac vardir. Ek
olarak, kanser farkindaligimin artirilmasinda saglik
okuryazarlig1 diizeylerini iyilestirmek icin gelecekteki
cesitli mudahalelerin gelistirilmesi ve sunulmasi
konusunda bilgi verebilecek saglik hizmeti sunucular,
saglik hizmetini kullananlar ve diger sektorlerin is

birligine de ihtiyac vardir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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