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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 Uizere 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 55 79

Faks : (0312) 565 55 91

e-posta : hsgm.thdbd@saglik.gov.tr



TURK HIiJYEN VE DENEYSEL BiYOLOJi DERGISi YAYIN iLKELERi VE YAZIM KURALLARI

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.

Tirk Hijyen ve Deneysel Biyoloji Dergisi
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Tel : (0312) 565 55 79
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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 editoru tarafindan da incelenir. Hakemlere degerlendirme icin 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
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Covid-19 pandemisinde antibiyotik kullaniminin hastane
enfeksiyonlarinda mikroorganizma dagilimina ve antibiyotik
direncine etkisi

Arif Dogan HABILOGLU' C
Esengiil SENDAG'

, Goniil CICEK SENTURK!
, Nilgiin ALTIN'

, Yunus GURBUZ'
, irfan SENCAN'

, Ezgi Gizem SIBAR'
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ABSTRACT

Amag: ki yii askin siiredir tiim diinyay1 etkisi
altina alan COVID-19 pnomonisi saglik sistemini ciddi
sunumunun

boyutlarda zorlamistir. Saglik hizmeti

tehlikeye girdigi bu donemde uygun antibiyotik
kullanimi geri planda kalmistir. Bu calisma ile pandemi
déneminde degisen antibiyotik kullaniminin hastane
enfeksiyonlarina neden olan mikroorganizmalarin
dagilim ve degisen antibiyotik direncleri {izerine

etkisininin arastirilmas1 amaclandi.

Yontem: Calisma Diskap1 Yildirim Beyazit Egitim
2016-

coli, Klebsiella penumonia,

ve Arastirma Hastanesinde gerceklestirildi.
2020 yillan arasinda E.
Enterobacter spp., P. aeruginosa ve Acinetobacter
spp’nin etken oldugu hastane kaynakli enfeksiyonlar
degerlendirildi. Hastalar 2016 yili 1. grup, 2017 yili 2.
grup, 2018 yil1 3. grup, 2019 yili 4. grup ve 2020 yil1 5.
grup seklinde simflandinildi. Gruplar hastane kaynakli
enfeksiyon etkenlerinin oram, diren¢ durumlar ve
ilgili yillarda kullanilan antibiyotik miktarlari acisindan
birbirleri ile karsilastirildi. Anlamli farkliligin sadece 5.

yilda gosterildigi faktorler pandemi déneminde degisen

OZET

Objective: COVID-19 pneumonia, which has affected
the whole world for more than two years, has forced the
health system. In this period, when the delivery of health
services is in danger, the use of appropriate antibiotics
has remained in the background. With this study, we
wanted to investigate the effect of changing antibiotic
use during the pandemic period on the distribution of
microorganisms that cause nosocomial infections and

changing antibiotic resistances.

Methods: The study was carried out in the Diskap
Yildinm Beyazit Training and Research Hospital.
Hospital-acquired infections caused by E. coli,
Klebsiella penumonia, Enterobacter spp., P. aeruginosa
and Acinetobacter spp. between 2016 and 2020 were
evaluated for our study. We classified the patients in
2016 as 1st group, 2017 as a 2nd group, 2018 as a 3rd
group, 2019 as a 4th group, 2020 as a 5th group. The
groups were compared with each other in terms of the
rate of hospital-acquired infection, their resistance
status and the amount of antibiotics used in the relevant

years. The factors that showed significant difference
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saglik hizmetlerine atfedildi ve irdelendi.

Bulgular: Calismamizdaenfazlakullanilanantibiyotik
150,72 DDD ile seftriaksondu. En sik kullanilan ikinci ve
Uciincii antibiyotik sirasiyla piperasilin + tazobaktam ve
levofloksasindi. Pandemi donemine atfedilen piperasilin
+ tazobaktam kullamim miktar 5. grupta, 1, 2, 3 ve 4.
gruplara gore anlamli diizeyde daha yiiksektir. Pandemi
doneminde meropenem, levofloksasin ve kolistin
kullanim miktar1 artmisti. Ancak ikili karsilastirmalarda
5. grup diger gruplarin timi ile farklilik gostermedigi
icin 5. gruptaki bu artis pandemi donemine atfedilmedi.
Hastane enfeksiyonlari etkeni olarak yillara gore A.
baumannii, P. aeruginosa, E. coli ve K. pneumoniae
yiizdeleri karsilastirldi. Ozellikle pandemi dénemine ait
bir dagiim degisikligi goriilmedi. Mikroorganzimalarin
antibiyotik direnc oranlarindaki degisimi acisindan A.
baumannii ve P. aeruginosa icin pandemi donemine
ait degisim goriilmedi. K. pneumonia ve E. coli igin 5.
gruptaki Piperasilin direnc orani, 1, 2, 3 ve 4. gruplara
gore anlamli diizeyde daha yuksek bulundu. Piperasilin +
tazobaktam kullanimi ile K. pneumoniae ve E. coli icin

piperasilin direnci arasinda pozitif korelasyon goriildu.

Sonug¢:  Calismamizda hastanemiz biinyesinde
Piperasilin + tazobaktam ve levofloksasin kullaniminin
pandemi doneminde ciddi boyutlarda arttigim tespit
ettik. Antimikrobiyal diren¢ acisindain ise artan
antibiyotik kullamimina paralel bir artis soz konusu
degildi. Pandemi déneminde artan antibiyotik tiiketim
miktarinin tetikleyecegi direncli suslar, onimiizdeki

yillarda da takibi gereken bir sorun olacaktir.

Anahtar Kelimeler: Covid-19, antibiyotik direnci,

hastane enfeksiyonu

only in the 5th year were attributed to the changing
health services during the pandemic period and were

examined.

Results: The most commonly used antibiotic in our
study was ceftriaxone with a DDD of 150.72. Piperacillin
+ tazobactam and levofloxacin were the second and
third most commonly used antibiotics, respectively.The
amount of piperacillin + tazobactam use attributed to the
pandemic period is significantly higher in the 5th group
than in the 1st, 2nd, 3rd and 4th groups. Meropenem,
levofloxacin, and colistin, which had increased usage
during the pandemic period, were not attributed to the
pandemic period since they did not differ with all other
groups in pairwise comparisons. There was no change in
the rates of microorganisms causing hospital infections
for the pandemic period. Piperacillin resistance rate at
5th group for K. pneumonia and E. coli was significantly
higher than at 1, 2, 3 and 4 groups. There was a positive
correlation between the use of piperacillin/tazobactam
and piperacillin resistance for K. pneumoniae and E.

coli.

Conclusion: In our study, we found that the use of
piperacillin/tazobactam and levofloxacin in our hospital
increased significantly during the pandemic period.
There was no significant increase in the correlation
between increasing antibiotic use and antibiotic
resistance. Resistant strains, which will be triggered by
the increasing amount of antibiotic consumption during
the pandemic period, will be a problem that should be

followed up in the coming years.

GIRIS

Antimikrobiyal direncg, kiresel salginin ortaya
cikmasindan once de varolan COVID-19 pandemisinin
tehlikedir (1).

golgesinde kalan bir Pandemi

Turk Hij Den Biyol Derg

Key  Words: Covid-19, antibiotic resistance,
nosocomial infections
yonetiminde yasanan krizlerde antimikrobiyal

yonetim programlarn geri plana atilmis ve bunun
COVID-19
bilincsizce antibiyotik kullamimina yol acmistir (2).

sonucunda pnomonisi  tedavisinde

Antibiyotik kullanim miktarlar1 pandemi doneminde



artrmistir (3).

Artan antibiyotik kullanimi ile artan antimikrobiyal
direnc riski ile cogunlukla birbiriyle iliskilidir (4).
Antibiyotiklerin gereksiz ve artan miktarlarda
kullanimi antibiyotik direnci gelisimine katki saglar ve
antibiyotiklerin hayat kurtarci etkisini zayiflatir (5).
Direnc artisina bagli olarak mortalite, morbidite ve
tibbi maliyetlerin artmasi kacinilmaz hale gelmektedir
(6). Diinya Saglik Orgiiti 2019’da antimikrobiyal
direnci saglik sistemleri icin en bliyilik tehditlerden
biri olarak degerlendirdi (7).

Antibiyotik direnci 21. ylzyiin global problemi
olup, bununla bas etmek icin antimikrobiyal yonetim
programlar uygulamalidir (8). Antibiyotik kullanimini
vedirenc modellerini takip etmek, etkiliantimikrobiyal
yonetim programlarinin onemli bir adimidir (9). Bu
calisma ile pandemide artan antibiyotik kullanimi,
bunun antimikrobiyal diren¢c Uzerindeki etkisini
arastirmay1 ve antibiyotik kullanimimin iyilestirilmesi

icin yardimc1 olmay1 amacladik.
GEREC ve YONTEM

Calisma 2016-2020 wyillan
Klebsiella pnumonia, Enterobacter spp., P. aeruginosa

arasinda E. coli,
ve Acinetobacter spp. etken oldugu hastane kaynakli
enfeksiyonlar ile takip edilen hastalar kapsamaktadir.
Her bir yillk siurecte hastane etkeni olarak tespit
edilen E.
P. aeruginosa ve Acinetobacter spp suslar bir grubu

coli, K. pneumonia, Enterobacter spp.,

temsil etmekteydi. Calismaya dahil edilen sus sayisi
toplamda 1967 idi. 2016 yilinda tespit edilen 474 sus
1. grup, 2017 yiinda tespit edilen 445 sus 2. grup,
2018 yilinda tespit edilen 445 sus 3. grup, 2019 yiinda
tespit edilen 329 sus 4. grup ve 2020 yilinda tespit
edilen 274 sus 5. grubu olusturuyordu. Tum gruplar
hastane kaynakli enfeksiyon etkenlerinin orani, direnc
durumlan ve ilgili yillarda kullanilan antibiyotik
miktarlar1t acisindan birbirleri ile karsilastirildi.
Sadece 5. yil icin anlamli farkliik gosteren faktorler
pandemi donemindeki degisen saglik hizmetlerine

atfedildi ve irdelendi.

Calisma Ucunci basamak hizmet veren 700
yatakli Diskap1 Yildirnm Beyazit Egitim ve Arastirma
Hastanesinde gerceklestirildi.

Calisma Diskapt Yildinm Beyazit Egitim ve
Arastirma Hastanesi Etik Kurulu tarafindan 28/06/2021
tarihinde 114/12 karar no ile onayland1.

Hastane iliskili enfeksiyonlar hastaneye kabul
sirasinda doneminde

olmayan ve inklibasyon

bulunmayan enfeksiyonlar olarak tammlandi.
Santral kateter ile iliskili kan dolasimi enfeksiyonu
(SKIKDI), iliskili (ViP),

kateterle iliskili idrar yolu enfeksiyonlar1 (KiUSI) ve

ventilatorle pnomoni
cerrahi alan enfeksiyonu (CAE) takip edilen hastane
iliskili enfeksiyonlarn olusturmaktaydi ve hastane
enfeksiyonlari Amerika Birlesik Devletleri Hastalik
Kontrol ve Koruma Merkezi (CDC) tam kriterlere gore
tanimlandr (10). Ocak 2016 ile Aralik 2020 tarihleri
arasinda hastane enfeksiyonlarinin tanmisi ve takibi
kidemli enfeksiyon uzmani onciiliiglinde ayni ekip ile
yapildi.
Mikroorganizmalarin  antibiyotik  duyarliliklan
icin otomatize sistem kullanmld1 (VITEK, bioMerieux,
Hazelwood, MO). Antibiyotiklerin duyarliliklar1 Avrupa
Antimikrobiyal Duyarliik Testi Komitesi oOnerilerine
gore belirlendi. Kolistin ve tigesiklin duyarliigi

ve minimum inhibitor konsantrasyonlari, Avrupa

Antimikrobiyal Duyarliik Testi Komitesi oOnerisi
dogrultusunda mikrodillisyonu ile belirlendi (11).
Hastane eczanesinin elektronik veri tabanindan
alinan tuketilmis oral ve parenteral antibiyotikler:
genis spektrumlu olmayan sefalosporinler (sefazolin),
genis  spektrumlu

sefalosporinler  (seftriakson),

ureidopenisilin (piperasilin), anti-psodomonal/
betalaktamaz inhibitori olan piperasilin/tazobaktam
(PTZ)

(imipenem,

aminoglikozit (amikasin), karbapenemler

meropenem ve ertapenem),

florokinolonlar  (siprofloksasin, levofloksasin  ve
moksifloksasin) ve polimiksinler (kolistin). Antibiyotik
tiketimi, Uc aylik periyotlarla her bir antibiyotik icin
yatarak tedavi goren 1000 giin basina tammlanan
ginlik doza (DDD) gore standardize edildi (12).

Hastanede yatan hasta giinleri hastanenin idari veri

Turk Hij Den Biyol Derg

177



tabanindan alindi.

istatistiksel analizler SPSS (IBM SPSS Statistics
24) adl
istatistik analizler normal dagilan degiskenler icin

paket program kullanilarak yapilmistir.

ortalama + standart sapma verilerek yapildi. istatistik
analizler normal dagiima uymayan degiskenler icin
ortanca (minimum-maksimum) verilerek yapildi.
Analizde, iki bagimsiz grubun olclim degerleriyle
karsilastinlmasinda “Mann-Whitney U” test (Z-tablo
degeri); lic veya daha fazla bagimsiz grubun 6l¢im
degerleriyle  karsilastinlmasinda  “Kruskal-Wallis
H” test (x>-tablo degeri) ve “ANOVA” test (F-tablo

degeri) yontemi kullanilmistir.

BULGULAR

Antibiyotik kullanim miktar1 ve seyri

Calismamizda 2020 yiinda en fazla kullanilan
antibiyotigin 150,72 DDD ile seftriakson oldugu
goriildii (Sekil-1). ikinci en sik kullanilan antibiyotik
117,34 DDD ile piperasilin tazobaktam, Uclncu ise
84,14 DDD ile levofloksasindi.

PTZ antibiyotik kullanim miktari acisindan
yillar icinde anlaml farklilik gorilmustur (F=3,412;
p=0,036) (Tablo-1).

kaynaklandigini

Anlamli farkin hangi gruptan

tespit etmek icin varyanslarin
homojenligi dikkate alinarak yapilan karsilastirmalar
sonucunda; 1, 2, 3 ve 4.y1l ile 5.y1l arasinda anlaml
farklibk tespit edilmistir. PTZ antibiyotik kullanim
miktar1 5. yilda, 1, 2, 3 ve 4.yillara gore anlamli
diizeyde daha yiiksektir.

Meropenem icin de yillara gore kullanim miktan

anlamli  farklibk
p<0,001) (Tablo-1).
2 ve 3.yl ile 5.y1l

farklilik tespit edilmistir.

istatistiksel olarak
(F=10,415;
Karsilastirmalar sonucunda; 1,

acisindan
tespit edilmistir
arasinda anlamli 5.1l
meropenem antibiyotik kullanim miktar, 1, 2 ve
3.yila gore anlamli diizeyde daha yiiksektir. Fakat 4.
yil ile 5. yil arasinda anlamli fark bulunamadigindan
pandemi donemi antibiyotik kullanim degisikligine
atfedilemedi.

Yillara gore levoflaksasin antibiyotik kullanim
miktar acisindan istatistiksel olarak anlamli farklilik

tespit edilmistir (F=4,208; p=0,018) (Tablo-1).
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Yapilan karsilastirmalar sonucunda; 1 ve 4.yil ile 5.y1l
arasinda anlamli farklilik gorildi. 5.y1l levoflaksasin
antibiyotik kullanim miktar, 1 ve 4.yila gore anlamli
diizeyde daha yuksektir.

Kolistin antibiyotik kullamimi icin de yillar
icinde anlamli farklilik tespit edilmistir (F=6,679;
p=0,003) (Tablo-1). Anlamli farkin tespiti icin yapilan

karsilastirmalar sonucunda; 1, 2 ve 3.yil ile 5.yl
arasinda anlamli farklilk tespit edilmistir. 1, 2 ve
3.y1l Kolistin antibiyotik kullanim miktar, 5.yila
gore anlamli diizeyde daha yuksektir. 4. yil ile 5. yil
arasinda anlamli fark bulunamadi ve pandemi donemi
ile iliskilendirilmedi.

Tablo 1. Yillara gore antibiyotik kullamm miktarlarinin karsilastiriimasi

Antibiyotik .
miktar 1yl 2.yl 3.yl 4.yl 5.yil p
. F=4,069
Seftriakson | 236,06+30,42 | 174,27+37,69 | 195,93:10,89 | 164,59+36,06 | 150,72+41,00
p=0,020 [1-5]
Piperasilin F=11,077
o etam | 4B.60¢11,63 | 57,1263,38 | 57,65:5,08 | 68,51:538 | 1174te34,12 | L o o000
imipenem 43,9147,68 | 39,44:3,33 | 34,83:8,18 | 16,46:2,90 | 31,23+23,60 Fgyilels
) =1 ) - ) ) -~ ’ -5 ) _ ’ p=0,046 [1_4]
Meropenem | 35,70£6,21 | 38,59:6,65 | 43,98:9,17 | 55,37+6,41 | 72,26+14,84 e
7016, 5926, 9819, 3736, 2614, P<0,001 [1,2,3-5]
F=1,634
Ertapenem 7,08+2,12 6,86+1,15 9,10+2,86 9,65+2,39 7,11£1,12 p=0.217
Amikasin 7,1941,92 | 5,89:1,74 | 3,59¢1,14 | 3,52:0,65 | 3,79+1,27 ity
) =1 b =1 ) =1 b bbb} ) =1 p=0’006 [1_3’4’5]
. . F=1,209
Siprofloksasin | 8,88+3,41 | 13,67¢1,62 | 10,62:0,99 | 12,2621,22 | 10,1126,45 i
Levofloksasin | 14,69+3,55 | 24,61:5,93 | 23,9645,53 | 21,10:6,42 | 84,14:61,09 oy
) - ) -~ ) -~ y - ) - ’ P=0’018 [1,4_5]
. . F=1,750
Moksifloksasin 3,94+1,56 5,92+1,68 4,54+2,23 3,95+1,65 2,96+0,75 p=0.192
Kolistin 15,1343,32 | 13,21¢1,61 | 13,50£1,36 | 9,77:2,72 | 8,4610,62 = en
JileEeh AL L e ALEL, p=0,003 [1.2,3-5 [1-4]

*Normal dagilima sahip olan lic veya daha fazla bagimsiz grubun olciim degerleriyle karsilastirilmasinda “ANOVA” test

(F-tablo degeri) istatistikleri kullanilmistir.

Hastane enfeksiyonlarina sebep olan
mikroorganizmalarin degisimi
Yillara gore hastane kaynakli enfeksiyonlara

sebep olan mikroorganizma oranlar1 degerlendirildi.
Yillara gore A. baumani, P aeruginosa, E. coli ve
K. pneumoniae yuzdeleri karsilastinldi. 2020 yilinda

onceki her bir yila gore A. baumanii, P. aeruginosa
ve E. coli oranlan arasinda farklilik yoktu (p:0,209,
p:0,279, p:0,182). K. pneumoniae icin 2016 yilina
gore 2018 ve 2020 yillarinda artis vardr (p:0,021)
(Tablo-2). Pandemi donemine ait mikroorganizma
dagilim degisikiligi gozlenmedi.
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Tablo 2. Yillara gore hastane enfeksiyonlar etkeni olan mikroorganizma oranlarimin karsilastirilmasi

Degisken 1.yl 2.yl 3.yl 4.yl 5.y1l p*

Acinetobacter baumani 29,1 36,9 32,5 29,8 33,9 0,209

Pseudomonas aeruginosa 12,2 11,5 9,0 11,6 8,8 0,279

Enterobacter spp. 8,9 6,5 6,5 8,2 5,1 0,125

E. coli 17,5 20,4 16,0 16,4 15,7 0,182

Klebsiella pneumoniae 16,7 15,7 21,7 17,6 21,5 0,021 [2-3,5]

*Kruskal-Wallis H test

Mikroorganizmalarin pandemi doneminde direnc
oranlarindaki degisim

A. baumanii icin 2020 yilinda onceki yillara gore
artan bir direnc oram tespit edilmedi (Tablo-3).
P. aeruginosa icin 2020 yilinda onceki yillara gore
degisen bir diren¢ orani tespit edilmedi (Tablo-4). E.
coli icin yillara gore piperasilin direncli suslarin oran
acisindan istatistiksel olarak anlamli farklilik tespit
edildi (x*=20,760; p<0,001) (Tablo-5). Karsilastirmalar
sonucunda 5.yildaki piperasilin direnc orani, 1, 2,
3 ve 4.yildakine gore anlamli diizeyde daha yuksek

ve 4.yildakine gore anlamli diizeyde daha yiiksek
bulundu (Sekil-2).

Antibiyotik kullamim ile diren¢ degisiminin
korelasyonu

Pandeminin basladig1 2020 y1li icin onceki dort yila
gore piperasilin+tazobaktam kullamimi artmisken,
yine 2020 y1l1 icin onceki dort yila gore K. pneumoniae
ve E. coli icin piperasilin direnci anlaml olarak artig
gosterdi. PTZ kullanimi ile K. pneumoniae ve E. coli
icin piperasilin direnci arasinda pozitif korelasyon
goruldu (p<0,01).

tespit edildi (Sekil-2). K. pneumonia icin de yillara Levofloksasin duyarlilig rutin olarak
gore piperasilin direncli suslarin farklilik gosterdigi  calisilmadigindan direnc diizeyindeki degisikligi
goriildii (x2=19,256; p=0,001) (Tablo-6). istatistiksel —degerlendirilmedi.
olarak; 5.yildaki piperasilin diren¢ oram, 1, 2, 3
Tablo 3. Acinetobacter baumanii’nin yillara gore direnc oranlarinin karsilastirilmasi
1.yl 2.yl kR 4.yl 5.yl
Direng = Medyan = Medyan = Medyan = Medyan = Medyan A
yiizdesi 3 [Min-Max] S [Min-Max] PSS [Min-Max] RS [Min-Max] M [Min-Max] P
q g 9 100,0 92,8 H 87,5 x?=7,304
Amikasin 93,816,400 (o00p 19426 geonop I oo BP0 o0t B4S1E156 s00-400,0) p=0.121
Meropenem 93,81+6,40 p2E 99,40+2,06 fwn 92,37+6,00 S 89,06+11,11 gz 94,0416,70 o ):;:2J16"24:
P i ’ [80,0-100,0] ’ ’ [92,9-100,0] ’ i [82,4-100,0] ’ ’ [66,7-100,0] ’ ’ [83,3-100,0] [2_1’3 4]
. 96,2 100,0 92,9 ' 96,2 BB
Im1penem 96,30+6,32 [80,0-100,0] 99,40+2,06 [92,9-100,0] 93,38+5,07 [92,4-100,0] 88,28+11,04 [73,3-100,0] 96,70+6,43 [81,8-100,0] [)[:Z?:,;OS]B
Grf 0,0 0,0 0,0 00,0 00,0 x2=1,889
Kolistin 0,47+1,60 [0.057] 2,975,21 [0,046,7] 1195412 oty g 0000:0,00 hnahn g 00,0050,00 o005 o) $-0.756

*Normal dagilima sahip olmayan iki bagimsiz grubun 6lciim degerleriyle karsilastiriimasinda “Mann-Whitney U” test (Z-tablo
degeri); iic veya daha fazla bagimsiz grubun olciim degerleriyle karsilastirilmasinda “Kruskal-Wallis H” test (x2-tablo degeri)
istatistikleri kullamlmistir.
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Tablo 4. Pseudomonas aeruginosa‘nin yillara gore direnc oranlarimin karsilastirilmasi

1yl 2yl 3yl 4.yl 5.y1l
Direng yiizdesi p*
7 Medyan -~ Medyan -~ Medyan -~ Medyan 7 Medyan
S [Min-Max] ESS [Min-Max] WESS [Min-Max] HESS [Min-Max] pE [Min-Max]
x2=10,977
q q 75,7 33,3 42,2 50,0 42,2 o
Siproflaksasin 75,58:23,62 | 1 9log.0p | 441923058 | 1o 000,01 | 452342919 | (0010007 | 415323168 | o 0i00,0 | 383343948 | 0 07100,01 pigzg]n
e 17,1 25,0 12,5 0,0 0,0 x2=3,453
Amikasin 19,09619,30 | 10 0%%0 o1 7741734 | 0G0 0p | 296942961 | [ o'ee 7y | 112541811 0,0-50,0] 18,94£32,08 | 10 5100,01 | p0.485
q M 46,4 50,0 50,0 50,0 25,0 x2=1,034
Piperasilin 4533359 | 050001 | 533342739 | 33310000 | 92342448 | 00750 | 49318176 | o 000,01 | 365154062 | [0.0300,01 | p0.905
Piperasilin + 25,4 33,3 33,3 45,0 25,0 x2=2,075
- 29,79:27,87 | 1 5750, 0] 43,63422,12 | 150 %0007 | 37842476 | [00750p | 451443176 | 0 05100,0) | 365144062 | 1001000 | po0.722
41,4 45,0 33,3 36,7 0,0 x2=8,908
Meropenem 37,07:23,83 | 9075 0] 49,33520,32 | o0 ¢ Too.0p | 377883268 | 0 000,07 | 3681£2996 | (o 0-100,01 | 16675324 | [0.0-100,0) | p-0.063
A 50,0 41,7 33,3 36,7 0,0 x2=6,336
Imipenem 50,22:28,75 | 10 o'100.0) | 504622574 | s 040007 | 410223099 | (0 0.100,07 | 340353096 | 00.100,07 | 257654039 | 10.0-100,0] | p-0.175

*Normal dagilima sahip olmayan ii¢ veya daha fazla bagimsiz grubun 6lciim degerleriyle karsilastirilmasinda “Kruskal-Wallis
H” test (x2-tablo degeri) istatistikleri kullanilmistir.

Tablo 5. E.coli’nin yillara gore direng oranlarinin karsilastirilmasi

1.yl 2yl 3yl 4.yl 5.yl
Direng p*
ylizdesi
o Medyan o Medyan -~ Medyan o Medyan o Medyan
X455 [Min-Max] XSS [Min-Max] XSS | [Min-Max] | XESS [Min-Max] S [Min-Max]
X2=6,714
: . 63,3 66,7 90,0 DY/
Siproflaksasin 57,23:26,67 | 10 0'g75) | 668742803 | o o' o7 | 8375419,32 | 156 07100 o) pEg:g]zs
o 0,0 3,8 6,3 0,0 0,0 x2=3,874
Amikasin 2,7116,52 0,0-20,0] 7,50£10,01 [0,0-33,3] 9,19+1041 | 10 %8 6 | 192343074 | 0 510007 | 1208£16,58 | 1o 050 o) p-0.423
x2=20,760
" - 60,0 47,2 60,0 69,0 100,0 2
Piperasilin 55,63622,43 | 15 0d00,07 | 51141919 | o503,z | 53072386 | g oig3y | 673142871 |1 000,07 | O136£12:06 | 175 0 400,0 [1P<20§02-15]
Piperasilin + 33,3 31,0 41,4 50,0 25,0 x2=7,681
o ot 37,64619,18 | o'oso,0p | 285741569 | [o0.50,07 | 40381814 | o066y | 341952914 | 1o 600,07 | 365752842 | 10.0-100,01 0=0.104
0,0 0,0 0,0 3,8 0,0 x2=1,889
Meropenem 6,31:10,82 10,0-33,3] 6,30+7,95 [0,0-18,2] 5140947 | 1009501 | 111441531 | [00.50,07 | 53651904 | [0.0.25,01 p-0.756
q 0,0 0,0 0,0 0,0 0,0 x2=1,172
Imipenem 4,44:6,87 10,0-16,7] 5,14+7,70 [0,0-18,2] 549:826 | 1005001 | 19641931 | 1005001 3,27+7,98 10,0-25,0] p-0.883
50,0 61,1 69,0 69,00 75,0 R
Seftriakson 5417£19,84 | 1)00.83,3) | 553852435 | 00005y | O38TE2453 | (0707 5y | 69,62627,28 | 1 0Tog o7 | 7472¢28,35 | 16 0900, 0) P[joi?;]s

H” test (x2-tablo degeri) istatistikleri kullamlmistir.
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Tablo 6. Klebsiella pneumoniae’nin yillara gore direnc oranlarinin karsilastirilmasi

1.yl 2yl 3.yl 4.yl 5.yl
Direng "
PUECEE Med Med Medy: Med: Med P
= ledyan = edyan = ledyan = ledyan = edyan
S [Min-Max] QeSS [Min-Max] S [Min-Max] WSS [Min-Max] UESS [Min-Max]

. ; 66,7 66,7 75,0 70,7 80,4 x2=3,804
Siproflaksasin | 68,98:21,77 133,3-100,0] | 658841964 | 133310007 | 745841850 | 140 0 00,0) | 723416:20 | 150.0-100,0) | 77422886 | 10.0-100,0) | pe0.433
P 33,3 19,4 13,3 20,8 29,2 X2=7,362
Amikasin 319622063 | 1o 0%3 | 17571525 | o070 0p | 191641448 | [ 0%g o | 18691507 | o hisn g | 27:00617.04 | oks o) p-0.423
100,0 X2=19,256

: s 66,7 66,7 77,8 77,5 N ’
Piperasilin 66,34£19,53 | 133 3700 o7 | 701342040 | (g 000,07 | 755441605 | g 9%in0 ) | 776942021 | 5o 0000 | 97424604 [83,3 P<0,001

100,0] [1,2,3,4-5]

Piperasilin + 66,7 66,7 77,8 75,0 77,5 X2=5,569
v 65,81£18,71 | 133 3700 07 | 642851960 | 133 37500.07 | 733141926 | g rin00p | ©30624% | 05007 | 7702833 | 100.100,01 | p0.234
36,7 29,2 50,0 45,0 50,0 X2=6,665
Meropenem 75161990 | o0 de | 308652235 | o070 o | 495341482 | et oy | 386561912 | o 0o | 50173058 | 1o 5hoo o) | peo.155
. 36,7 29,2 41,0 33,3 45,0 X2=4,161
Imipenem 35,9821,01 | o ooy | 302341965 | 0050 o | 43521507 | osoe 7y | 328261957 | 00787 g | 504653325 | 0030001 | peo.385
. 82,9 70,8 81,7 91,7 100,0 X2=5,974
Seftriakson 83,96+12,85 [66,7-100,0] 74,56x17,75 50,0-100,0] 79,28+16,32 50,0-100,0] 85,14x17,52 [50,0-100,0] 84,92+26,69 0,0-100,0] p=0,201

*Normal dagilima sahip olmayan iic veya daha fazla bagimsiz grubun olciim degerleriyle karsilastirilmasinda “Kruskal-Wallis
H” test (x2-tablo degeri) istatistikleri kullanmlmistir.
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40,00%
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Sekil 2. E.coli ve Klebsiella penumonia yillara gore piperacilin direng degisimi
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TARTISMA ve SONUC

Calismamizda PTZ ve levofloksasin kullaniminin
pandemi dénemince ciddi boyutlarda arttig1 tespit
edildi. Buna karsiik artan antibiyotik kullanimina
oranla mikroorganizmalarda artan bir direnc orani
gorilmedi. Bu calisma pandemi doneminde antibiyotik
kullanimindaki ~ degisikliginin, antibiyotik direnci
diizeylerindeki kisa vadeli etkisini gostermektedir.
Buna ragmen bu sonuclar, antimikrobiyal direng
gelisiminde artan antibiyotik kullamiminin etkisini
tekrar disinmeye sevketmektedir.

Pandemi doneminde hastanemizde kullanilan
antibiyotiklerden PTZ ve levofloksasin kullanim
miktarinda belirgin artis vardi. Levofloksasin toplum
kokenli pnomonilerde rehberler tarafinda ampirik
tedavide onerilmektedir (13). PTZ ise coklu ilac
direnci olan mikroorganizmalar icin risk tasiyan
hastalarda antipseudomonal betalaktam olarak
onerilmektedir (14). Hastanelere pandemi siiresince
basvuran pnomoni hastalarindaki artis, pnomoni
tedavisinde kullanilan antibiyotiklerin tiiketiminde
artis1 yaninda getirmistir. Langford ve arkadaslan
tarafindan yduritilen bir metaanaliz calismasinda
2020 yii Nisan ayindan once covid 19 nedeniyle
hastaneye yatirilan hastalarin %71.9’unun antibiyotik
aldig1 ancak bunlarin yalmzca %6.9’unun bakteriyel
enfeksiyonlar ile iliskili oldugu gosterilmistir (15).
Pandemi doneminde COVID-19 icin spesifik tedavinin
olmamas1 kritik hastalarda antibiyotik kullanimi
yoniinde baskiya sebep olmustur (16). Saglik sistemi
uzerinde olusan o©ngorulmeyen boyutlardaki yuk
sebebiyle saglik hizmeti sunmakta bircok {ilke sorun
yasamakta ve buna bagli mortalite artmaktadir
(17). Pandeminin saglik sistemi iizerindeki bu artan
yiik, antimikrobiyal diren¢ dahil diger tiim saglik
sorunlarinin ikinci plana atilmasinin en blyik sebebi
gibi gorinmektedir (18). Artms olan PTZ kullanimi,
artmis PTZ direncinde anlamli bir artis soz konusu
degildi. Ulusal hastane enfeksiyonlar siirveyans agi
(UHESA) verilerine gore 2016-2020 yillan arasinda P,

aureginosa, K. pneumonia ve E. coli icin PTZ direnc

degisimi sirasiyla %48,73-51,62, %74-79,82 ve 49,62-
31,97 olup calismamiza benzer sekilde belirgin bir
farklilik bulunmamaktaydi (19). Onceki calismalarda
da artan PTZ kullammin piprasilin+tazobaktam
direncini etkilemedigi gosterilmisti (20).

Artan levofloksasin kullaniminin calismamizda

siprofloksasin direncini etkilemedigi goriilmistdr.
UHESA verilerinde de P. aureginosa, K. pneumonia ve
E. coliicin siprofloksasin direnci, 2020 yilinda ozellikle
artan bir egilim gostermemistir (19). Sedlakova
ve ark. bize benzer sekilde kinolon kullanmimi ile
siprofloksasin direnci arasinda bir iliski olmadigim
(21).

artan kullanimi, gram-negatif basillerde daha yiiksek

gostermisler Literaturde florokinolonlarin
siprofloksasin direnci ile iliskilendiren calismalar da
mevcuttur (22,23). Yang ve ark. artan levfloksasin
kullamminin da tum kinolonlara direncli suslarin
secildigini bildirmislerdir (24). Aksine Kim ve ark.
ise hastaneler arasinda kinolon kullanimi ile kinolon
direncinin negatif korelasyon gosterdigi bildirdiler
(25). Mulder ve ark. siprofloksasin direncini kinolon
kullanim ile iliskili bulmams; kalsiyum takviyeleri
ve proton pompa inhibitori kullanmimi ile iliskili
bulmuslardir (26). Antimikrobiyal direnc gelisiminde
antibiyotik kullamim miktari direng gelisimini saglayan
tek parametre olmadigindan, literatiirde bu sekilde
zit verileri gormek mumkinddr.

Calismamizdaki kisithiiklar; birincisi, bu calisma
700 yatakli, 58 yildir hizmet vermekte olan 3. basamak
bir hastanede yapildi. Bu nedenle, antibiyotik
tiketiminin ve antimikrobiyal diren¢ oranmimin fazla
oldugu bir merkezdi. ikinci olarak, sadece antibiyotik
tiketimi ile antimikrobiyal direnc arasindaki iliski
degerlendirildi. Baz1 antibiyotiklerin  tiiketimi,
antimikrobiyal direnci tek basina induklemeyebilir.
Uciincii kisitllik ise ozellikle pandemi ddénemi
degerlendirildigi icin, son bir yildaki antibiyotik
miktarindaki artis ile antimikrobiyal direnc iliskisi
irdelendi. Pandemi siiresinde kullanimi belirgin olarak
artmis olan antibiyotikler daha uzun surede direncli
suslarin baskin olarak hastane enfeksiyonu etkeni

olabileceginden optimal sonucu yansitmayabilir.
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Sonu¢ olarak, antimikrobiyal diren¢ sorunu
pandemi doneminde geri plana itilse bile saglik
sisteminin oniindeki en biiylik tehditlerden biridir.
Antimikrobiyal direnci antibiyotik tiketim miktan
disinda bircok faktoriin etkileyebilecegini unutmamak

gerekir. Pandemi doneminde artan antibiyotik tiketim

ETIK KURUL ONAYI

miktarinin tetikleyecegi direncli suslarin baskin hale
gelme sorunu, onumiizdeki yillarda daha gorlnir
hale gelecektir ve direnc modellerini yakindan takip
etmek gerekir. Suphesiz ki cok merkezli ve daha
genis bir calisma bu konuda bize daha saglam veriler
sunacaktir.

*Bu calisma, Diskap1 Yildirim Beyazit Egitim ve Arastirma Hastanesi Etik Kurulu’nun onayi ile gerceklestirildi (Tarih:28.06.2021

ve Karar No: 114/12).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢cikar catismasi bildirmemislerdir.
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ABSTRACT

Objective: The Coronavirus Disease (COVID-19)
pandemic continues to negatively affect Turkey, as it
does many other areas all over the world. One effect of
COVID 19 has been the significant expenditure increases
in health services in post-pandemic countries. Our aim for
this study was the following: determining the frequency
of outpatient, inpatient, and intensive care treatment
in COVID-19 cases, the factors affecting the rates of
inpatient and, intensive care treatments, and examining
the changes in healthcare costs according to patient

characteristics.

Methods: This research is a cross-sectional record
review. The universe of this study is composed of
outpatients and inpatients that have been treated after
being diagnosed with COVID 19 as from March 11, the
date the pandemic was first seen in Turkey, to November
30, 2020. Within the scope of the study, data relating to
the COVID-19 diagnosis, comorbidity, age (<50 and >50),
and gender were obtained from all primary, secondary,

and tertiary healthcare institutions in the province.
Results: When the invoices of the inpatients who
received no intensive care treatment were examined, it

was found that the bills of the male patients aged 50 years

OZET

Amag: Coronavirls Hastalig (COVID-19)
pandemisinin tiim diinyada oldugu gibi Tirkiye’de de
olumsuz etkilri olmustur. COVID 19’un etkilerinden biri,
pandemi sonrasi llkelerde saglik hizmetlerinde yapilan
onemli harcama artislari olmustur. Bu calismadaki
amacimiz; COVID 19 vakalarinda ayaktan, yatarak ve
yogun bakimda tedavi sikligini, yatarak ve yogun bakim
tedavi oranlarin1 etkileyen faktorleri belirlemek ve
hasta oOzelliklerine gore saglik bakim maliyetlerindeki

degisimleri incelemektir.

Yontem: Bu arastirma, kesitsel bir kayit

incelemesidir. Bu calismanin evrenini,
Tirkiye’de ilk goriildigli 11 Mart 2020 tarihinden 30
Kasim 2020 tarihine kadar COVID-19 tanisi konularak

tedavi goren, ayaktan ve yatarak tedavi goren hastalar

pandeminin

olusturmaktadir. Sakarya ilindeki tum birinci, ikinci ve
liclincii basamak saglik kuruluslarindan COVID-19 tanisi,
komorbidite, yas (<50 ve >50) ve cinsiyet bilgileri

alinmistir.

Bulgular: Yatarak tedavi alan hastalardan hic
yogun bakim tedavisi almayanlarin hasta faturalarina
bakildiginda 50 yas ve lzeri erkek ve komorbiditesi

olan hastalarin faturalarinin istatistiksel olarak anlamli
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and older and those with comorbidities were statistically
significantly higher. In the patient groups receiving both
clinical and intensive care, the mean amount of invoices
of female patients and those aged 50 and older were
found to be higher (p <0.05). In addition to, In all other
patient groups, it has been determined that the invoice
amounts are below the patient costs, that is, the invoice

amounts do not cover the patient cost.

Conclusion: The disease is more severe in those
aged 50 and older, those with comorbidities, and it is
more severe and more common in males. Consequently,
bill amounts and costs of these patients were found to
be higher than those of the opposing groups. As a result,
the rate of men getting the COVID-19 disease is higher
than women. The disease is more severe in males in
hospitalized patients, in >50 age group, and in patients
with comorbidities. In parallel with these, the invoice
amounts and costs of these patients are higher than the
opposite groups. In general, the treatment costs of the
patients are higher than the invoice amounts and they carry
great risks for the future in ensuring the sustainability of
the service. Ensuring sustainability in healthcare services
depends on the ability of healthcare institutions to obtain
invoices to cover their costs. COVID-19 not only creates a
big economic burden for reimbursement institutions but
also brings a great economic burden for the institutions

that provide the service.

Key Words: COVID-19, cost, Turkey

derecede yiiksek oldugu bulunmustur. Hem klinik
hem de yogun bakimda tedavi alan hasta gruplarinda
ise kadin hastalarin, 50 yas ve lzerindekilerin fatura
ortalamalar yiiksek saptanmistir (p<0,05). Ayrica,
diger tim hasta gruplarinda fatura tutarlarinin, hasta
maliyetlerinin altinda oldugu yani fatura tutarlarinin

hasta maliyetini karsilamadig1 tespit edilmistir.

Sonu¢: Hastalik 50 yas ve uzerindekilerde, ek
hastalig1 olanlarda daha siddetli; erkeklerde ise hem
daha siddetli ve hem de daha sik goriilmektedir.
Sonu¢ olarak bu hastalarin fatura tutarlan ve
maliyetleri, kiyasladigimiz gruplara gore daha yiiksek
bulunmustur. Sonu¢ olarak, erkeklerin COVID-19
hastaligina yakalanma orami kadinlardan daha
yuksektir. Hastalik hastanede yatan, >50 yas grubunda
ve komorbiditesi olan erkek hastalarda daha siddetli
seyretmektedir. Bunlara paralel olarak bu hastalarin
fatura tutarlarn ve maliyetleri kiyaslanan gruplara
gore daha yiiksektir. Genel olarak hastalarin tedavi
maliyetleri fatura tutarlarindan daha vyiksek olup
hizmetin surdirilebilirligini saglamada gelecek igin
biiylik riskler tasimaktadir. Saglik hizmetlerinde
strdurilebilirligin - saglanmasi, saglik kurumlarinin
maliyetlerini karsilayacak iicret alabilmelerine baglidir.
COVID-19, geri 6deme kurumlar icin biiylik ekonomik
yuk olusturmas1 yaninda hizmet veren kurumlara da

buyiik bir ekonomik yiik getirmektedir.

Anahtar Kelimeler: COVID-19, maliyet, Turkiye

INTRODUCTION

COVID-19, the biggest epidemic of the twenty-first
century, had major negative effects on public health
and its systems. As soon as COVID-19 threatening
public health started, countries have experienced
major disruptions in the management of COVID-19
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cases, the provision of routine health services and
health financing. With the onset and rapid spread of
the pandemic, patient beds and intensive care beds,
which were initially reserved for ordinary healthcare
services, started to serve pandemic patients with
special arrangements (Bhatt et al., 2020; Tandon et
al., 2020). It is known that countries have increased



health expenditures in the post-pandemic era. With
the emergence of the pandemic, it is thought that
there is an increase in both public health expenditures
and out-of-pocket health expenditures (Tandon et al.,
2020).

COVID-19 is a disease with a high rate of acute
respiratory distress and multiple organ failure and
death in advanced stages (Chen et al., 2020). It is
stated that COVID-19 is more severe and has worse
outcomes,

especially in people with diabetes,

hypertension, chronic heart disease, respiratory
diseases, and middle-aged to elderly patients (Bhatt
et al., 2020; Garg et al., 2020; Liu et al., 2020;
Muniyappa & Gubbi, 2020; Nurchis et al., 2020;
Wang et al., 2020). In addition, there is information
indicating the disease is more severe and has a higher
mortality rate in patients with cancer (Robilotti et al.,
2020). Therefore, it is thought that the rate and cost
of inpatient treatment and the need for intensive care
treatment are higher in patients who have underlying
conditions. This is because hospitalization in the ICU
generally costs 3-4 times more than the general ward
on daily bases (Oostenbrink et al., 2003)

Covid-19 was first diagnosed on March 11th, 2020
and there isn’t any official information relating to
anyone who caught the disease before that date in
Turkey (T.C. Saglik Bakanligi COVID-19 Bilgilendirme
Platformu, 2020). COVID-19 cases in Turkey are
treated according to the condition of the patient,
not regarding whether they are an inpatient or an
outpatient. The physician decides on the method
of treatment according to the clinical condition of
the patient, taking into account the existing chronic
diseases and age. It is known that the medical
characteristics and needs of outpatient patients,
inpatients or in need of intensive care as well as their
treatment costs are different from each other (Jin et
al., 2021).

The COVID-19 pandemic has had major negative
consequences on both health financing systems and
healthcare institutions worldwide. The rapid spread
of the disease, the lack of a well-defined treatment,

the necessity of intensive care treatment in patients,
and the
unexpected burden on the healthcare financing

long hospitalization periods create an

systems of countries. The treatment of COVID-19 is
very costly for service providers, and for sustainable
health services, healthcare providers are required to
receive an invoice amount from healthcare financing
institutions in a ratio that is adequate to cover the
cost. Efficient use of resources is required in terms of
effective delivery of health services (Tandon et al.,
2020).

In this study, our aim is to determine the
frequency of outpatient, inpatient, and intensive
care treatment of COVID-19 cases, and to determine
the factors affecting the rates of inpatient and
intensive care treatments, along with examining the
changes in healthcare costs according to the patient
characteristics.

MATERIAL and METHOD

This research is a cross-sectional record review.
The universe of this study is composed of outpatients
and inpatients that have been treated after being
diagnosed with COVID-19 from March 11, the date the
pandemic was first seen in Turkey, to November 30,
2020. The permission required for the research was
obtained from the Ministry of Health of Turkey (MoH),
Sakarya University Non-Invasive Ethics Committee
of Medicine Faculty (Date: 04.09.2020 and Number:
715522473/050.01.04/467)

The data for this research was obtained from the
Information Processing Unit of the Sakarya Provincial
Health Directorate. Within the scope of the study,
data relating to COVID-19 diagnosis, comorbidity,
age (<50 and =50), and gender were obtained from
all primary, secondary, and tertiary healthcare
institutions in Sakarya Province between a specified
date ranges. Patients’ diagnoses; Obtained according
to ICD10 as Hypertensive diseases (110-115), ischemic
heart diseases (120-125), Malignant neoplasms
(C00-C96), Diabetes disease (E09-E14), and Chronic
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renal failure (N18) and included in the analysis. In
addition, invoice and cost data of inpatients were
also obtained. The Social Security Institution (SGK)
determines the pricing of health services in Turkey.
The prices of drugs, medical equipment/devices,
laboratory services, radiology services, and all
medical services used for patient treatments are
determined according to the Health Implementation
Communiqué (SUT) issued by the SGK. Health
institutions invoice all the services they provide, all
medicines and medical supplies they use at these
SUT prices. However, according to the invoicing rules
of the SGK, there are some billing restrictions to
prevent the health expenditures from showing too
much. Institutions providing health services record
their health services with SUT prices, but they cannot
reflect all of them on the invoice due to invoicing
limitations.

In this study, patient costs were calculated
over the total amount of all medications, medical
supplies, laboratory services, radiology services, and
all other medical services used according to the SUT
prices. The invoice amounts were obtained from the
invoices issued by the health service institutions to
the SGK. Then the calculations were converted to
dollar-denominated, based on the Central Bank of the
Republic of Turkey’s (TCMB) buying rate of exchange

of USDs in 2020, which was 7.01 Turkish Liras.

Statistical Analysis

In the first stage of the study, the descriptive
characteristics of all patients who received
outpatient and inpatient treatments were examined,
categorical data were expressed as numbers
and percentages, and continuous variables were
expressed as mean + SD. The 2x2 x? test was used
to compare the hospitalization rates of the patient
groups and to determine whether the status of
receiving intensive care treatment differs according
to patient characteristics. The Mann-Whitney U test
was used to determine whether patients’ invoices
and costs varied with patient characteristics. The

confidence interval in the study was determined as
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95%, significance value was determined as p <0.05
(Alpar, 2020).

RESULTS

In Table 1, descriptive information about gender,
age, malignant neoplasm and chronic disease
groups for all outpatients and inpatients and the
x2 test analysis results regarding the comparison
of hospitalization rates of these patient groups are
given. According to the results of the study; it can be
said that the hospitalization rate of female patients
(5.1%) is higher than that of male patients (4.8%),
and this is statistically significant (x2=2.806; p<0.05).

Male patients (55.1%) were found to have
higher rates of inpatient treatment than females,
and patients aged 50 years and older (67.5%) than
patients under the age of 50. Of the inpatients, 7.6%
consist of hypertensive disease, 3.3% ischemic heart
disease, 1.6% malignant neoplasm, 6.4% diabetes,
and 2.6% chronic renal failure. According to these
results, hospitalization rates were found to be higher
in male patients, >50 age group, along with patient
groups with hypertension, neoplasm, diabetes and
chronic kidney diseases, compared to the opposite
groups.

Descriptive statistics and x? test analysis results
of patient groups pertaining to all patients receiving
treatment in clinical and intensive care are given in
Table 2. According to the findings shown in Table 2,
the rate of receiving intensive care treatment in male
patients aged over 50 years with hypertension, heart
disease, diabetes, and chronic kidney disease was
found to be higher than the patients in the opposite
group. Fig 1. Bar Chart of number of inpatients and
outpatients and hospitalization rate by months (1
March- 30 November 2020). It can be said that the
overall number of patients increased generally during
the period between March 11, when the first COVID-19
case was seen in Turkey, and November 30, 2020. The
low number of tests in the first months of the disease
and the fact that the first months coincide with the



Table 1. Comparison of hospitalization rates of COVID-19 patients according to demographic and medical features

. Outpatient Inpatient 7
etz e Treatment (n / %) | Treatment (n / %) et e 775 X gl P
Female 56110 / 43.8 2983 / 44.9 59093 / 43.9
2.806 1 0.048*

Male 71883 / 56.2 3663 / 55.1 75546 / 56.1
<50 age 97281/ 76.0 2160 / 32.5 99441 / 73.9

6192,928 1 <0.001*
>50 age 30712 / 24.0 4486 / 67.5 35198 / 26.1
Hypertensive Diseases (no) 125051 / 97.7 6144 / 92.4 131195 / 97.4

699,936 1 <0.001*
Hypertensive Diseases (yes) 2942 / 2.3 502 /7.6 3444 / 2.6
Ischemic Heart Diseases (no) 127006 / 99.2 6424 / 96.7 133430 / 99.1

468,641 1 <0.001*
Ischemic Heart Diseases (yes) 987 / 0.8 222 / 3.3 1209 / 0.9
Malignant Neoplasms (no) 127584 / 99.7 6542 / 98.4 134126 / 99.6

258,129 1 <0.001*
Malignant Neoplasms (yes) 409 / 0.3 104/ 1.6 513 /0.4
Diabetes Mellitus (no) 125651 / 98.2 6218 / 93.6 131869 / 97.9

666,392 1 <0.001*
Diabetes Mellitus (yes) 2342 / 1.8 428 / 6.4 2770 / 2.1
Chronic Renal Failure (no) 127565 / 99.7 6476 / 97.4 134041 / 99.6

706,427 1 <0.001*
Chronic Renal Failure (yes) 428 / 0.3 170/ 2.6 598 / 0.4
Total 127993 / 100.0 6646 / 100.0 134639 / 100.0

*p<0,05

Table 2. Clinical and intensive care treatment distributions according to the demographic and medical characteristics of

the patients

Patient Groups Clinic (n / %) Clinic + Intensive Care (n / %) x2 df p
Female 2686 / 90.0 297 / 10.0 2983 / 100.0

16.553 1 <0.001*
Male 3180 / 86.8 483 / 13.2 3663 / 100.0
<50 age 2035/ 94.2 125/5.8 2160 / 100.0

109.340 1 <0.001*
>50 age 3831/ 85.4 655 / 14.6 4486 / 100.0
Hypertensive Diseases (no) 5451 / 88.7 693 /11.3 6144 / 100.0

16.405 1 <0.001*
Hypertensive Diseases (yes) 415/ 82.7 87 /17.3 502 / 100.0
Ischemic Heart Diseases (no) 5692 / 88.6 732/ 11.4 6424 / 100.0

21.665 1 <0.001*
Ischemic Heart Diseases (yes) 174 / 78.4 48 / 21.6 222 / 100.0
Malignant Neoplasms (no) 5788 / 88.5 754 / 11.5 6542 / 100.0

17.943 1 <0.001*
Malignant Neoplasms (yes) 78 / 75.0 26 / 25.0 104 / 100.0
Diabetes Mellitus (no) 5523 / 88.8 695 / 11.2 6218 / 100.0

29.142 1 <0.001*
Diabetes Mellitus (yes) 343 / 80.1 85/ 19.9 428 / 100.0
Chronic Renal Failure (no) 5732 / 88.5 744 / 11.5 6476 / 100.0

15.009 1 <0.001*
Chronic Renal Failure (yes) 134/ 78.8 36 /21.2 170 / 100.0
Total 5866 / 88.3 780 / 11.7 6646 / 100.0

*p<0,05
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Figure 1. Bar chart of number of inpatients and utpatients and hospitalization rate by months (1 March - 30 November 2020)

summer months may be a partial explanation for
the prevalence of the disease and the low number
of patients seen in the first months. However, it is
evident that the disease started to increase rapidly
in the autumn months. When we look at the rates
of inpatient treatment in patients with COVID-19,
it is seen that there is a decrease over the months.
Uncertain situations such as the disease being new
worldwide and not knowing how to treat it can be
said to be effective in this (See, Fig 1).

When the invoices of the inpatients who received
no intensive care treatment were examined (See
Table 3), it is found that the amounts of the invoices
of male patients, patients aged over 50 years, and
patients with hypertensive disease, ischemic heart
disease, malignant neoplasm disease, diabetes and
chronic kidney failure in diagnosis groups were higher
than those of the opposite group patients. It was
concluded that the average bill amount of the female
patients was higher than that of the male patients,
and the bills of the patients aged over 50 years
were higher than the patients aged under 50 years
in the patient groups treated in the intensive care
unit. However, the difference between the invoice
amounts of the patients with hypertension disease,
ischemic heart disease, malignant neoplasm disease,
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diabetes and kidney failure disease and those who do
not have was found to be not statistically significant.

Comparison of patient costs by patient groups
is given in Table 4. For patients who received only
clinical treatment, the difference between the costs
of male and female patients was not statistically
significant. Despite that, the costs of the patient
groups aged over 50 years, patients with hypertension,
heart disease, neoplasm, diabetes, and chronic renal
failure were higher than the opposite groups. In the
patient groups receiving intensive care treatment,
only the cost of patients aged over 50 years was found
to be higher and statistically significant compared to
patients under 50 years. On the other hand, the cost
differences in the other groups were not statistically
significant.

The results pertaining to the average invoice
amounts by patient groups and their average costs
calculated according to SUT prices along with cost
coverage rates of patient invoices of the patients
who received COVID-19 treatment are given in Table
5. While cost coverage rates of invoices are around
93% in patients receiving only clinical treatment, this
rate is around 79% in patients receiving both clinical
and intensive care treatment. It was found that the
average bill amount was higher than the average



costs (approximately 121%) in patients who received
treatment only in the clinic and were diagnosed with
malignant neoplasms. In all other patient groups, it

do not cover the patient costs.

has been determined that the invoice amounts are
below the patient costs, that is, the invoice amounts

Table 3. Comparison of invoice amounts of patients receiving treatment only in clinics and both clinical and intensive care

according to patient groups

Clinic Patient Groups N Mean ($) Sum ($) U z p
Female 2686 845.7 2271611.3
4098976 | -2.658 0.008*
Male 3180 941.2 2992952.2
<50 age 2035 552.4 1124047.7
2419721 | -23.945 <0.001*
>50 age 3831 1080.8 4140515.8
Hypertensive Diseases (no) 5451 872.7 4757102.7
822980 -9.264 <0.001*
Hypertensive Diseases (yes) 415 1222.8 507460.8
Ischemic Heart Diseases (no) 5692 880.8 5013248.4
335269 -7.268 <0.001*
Ischemic Heart Diseases (yes) 174 1444.3 251315.1
Malignant Neoplasms (no) 5788 886.3 5130034.2
159375 -4.466 <0.001*
Malignant Neoplasms (yes) 78 1724.7 134529.3
Diabetes Mellitus (no) 5523 866.9 4787756.9
648903 -9.801 <0.001*
Diabetes Mellitus (yes) 343 1390.1 476806.6
Chronic Renal Failure (no) 5732 881.6 5053498.8
254842 -6.667 <0.001*
Chronic Renal Failure (yes) 134 1575.1 211064.7
Total 5866 897.5 5264563.5
Clinic + Intensive Care Patient Groups N Mean ($) Sum ($) u z p
Female 297 2580.0 766268.6
66219 -1.802 0.070
Male 483 2117.8 1022912.7
<50 age 125 1614.9 201865.2
28076 -5.572 <0.001*
>50 age 655 2423.4 1587316.1
Hypertensive Diseases (no) 693 2290.4 1587277 .1
28053 -1.056 0.291
Hypertensive Diseases (yes) 87 2320.7 201904.2
Ischemic Heart Diseases (no) 732 2309.9 1690829.7
16879 -0.456 0.649
Ischemic Heart Diseases (yes) 48 2049.0 98351.6
Malignant Neoplasms (no) 754 2295.3 1730647.1
9227 -0.509 0.611
Malignant Neoplasms (yes) 26 2251.3 58534.2
Diabetes Mellitus (no) 695 2262.3 1572274.7
26753 -1.420 0.156
Diabetes Mellitus (yes) 85 2551.8 216906.6
Chronic Renal Failure (no) 744 2287.5 1701933.0
12647 -0.564 0.573
Chronic Renal Failure (yes) 36 2423.6 87248.3
Total 780 2293.8 1789181.3

*p<0,05
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Table 4. Comparison of costs of patients receiving treatment only in clinics and both clinical and intensive care according
to patient groups

Clinic Patient Groups N Mean ($) Sum ($) u z p
Female 2686 910.8 2446354.0
4218573 -0.807 0.420
Male 3180 1006.5 3200739.1
<50 age 2035 637.6 1297610.7
2717129 | -19.128 | <0.001*
>50 age 3831 1135.3 4349482.3
Hypertensive Diseases (no) 5451 936.4 5104057.6
876920 -7.642 <0.001*
Hypertensive Diseases (yes) 415 1308.5 543035.4
Ischemic Heart Diseases (no) 5692 944.9 5378178.8
365389 -5.899 <0.001*
Ischemic Heart Diseases (yes) 174 1545.5 268914.2
Malignant Neoplasms (no) 5788 956.5 5536191.6
182643 -2.900 0.004*
Malignant Neoplasms (yes) 78 1421.8 110901.4
Diabetes Mellitus (no) 5523 935.2 5165197.2
700325 -8.112 <0.001*
Diabetes Mellitus (yes) 343 1404.9 481895.8
Chronic Renal Failure (no) 5732 945.3 5418584.8
269908 -5.890 <0.001*
Chronic Renal Failure (yes) 134 1705.3 228508.2
Total 5866 962.7 5647093.0
Clinic + Intensive Care Patient Groups N Mean ($) Sum ($) u z p
Female 297 2986.6 887011.1
66204 -1.807 0.071
Male 483 2825.2 1364587.0
<50 age 125 2352.9 294110.0
29297 -5.043 <0.001*
>50 age 655 2988.5 1957488.0
Hypertensive Diseases (no) 693 2890.6 2003209.0
29773 -0.188 0.851
Hypertensive Diseases (yes) 87 2855.0 248389.0
Ischemic Heart Diseases (no) 732 2905.0 2126423.6
16898 -0.443 0.658
Ischemic Heart Diseases (yes) 48 2607.8 125174.4
Malignant Neoplasms (no) 754 2847.3 2146840.2
8849 -0.844 0.399
Malignant Neoplasms (yes) 26 4029.1 104757.8
Diabetes Mellitus (no) 695 2907.1 2020432.3
27970 -0.799 0.424
Diabetes Mellitus (yes) 85 2719.6 231165.7
Chronic Renal Failure (no) 744 2886.8 2147770.2
13190 -0.153 0.878
Chronic Renal Failure (yes) 36 2884.1 103827.8
Total 780 2886.7 2251598.0
*p<0,05
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Table 5. Cost coverage rates of patient invoices according to patient groups

Clinic Patient Groups N . M.e an Mean (e coverage ra::io

(invoice) ($) (cost) (S) of the invoice (%)
Female 2686 845.7 910.8 92.86
Male 3180 941.2 1006.5 93.51
<50 age 2035 552.4 637.6 86.62
>50 age 3831 1080.8 1135.3 95.20
Hypertensive Diseases (no) 5451 872.7 936.4 93.20
Hypertensive Diseases (yes) 415 1222.8 1308.5 93.45
Ischemic Heart Diseases (no) 5692 880.8 944.9 93.21
Ischemic Heart Diseases (yes) 174 1444.3 1545.5 93.46
Malignant Neoplasms (no) 5788 886.3 956.5 92.66
Malignant Neoplasms (yes) 78 1724.7 1421.8 121.31
Diabetes Mellitus (no) 5523 866.9 935.2 92.69
Diabetes Mellitus (yes) 343 1390.1 1404.9 98.94
Chronic Renal Failure (no) 5732 881.6 945.3 93.26
Chronic Renal Failure (yes) 134 1575.1 1705.3 92.37
Total 5866 897.5 962.7 93.23

Clinic + Intensive Care Patient Groups N (invﬁ\i?:aer)‘ ©) (cg.::)ar;s) i)?ih?\;swr:)%:er?;éi)o
Female 297 2580.0 2986.6 86.39
Male 483 2117.8 2825.2 74.96
<50 age 125 1614.9 2352.9 68.64
>50 age 655 2423.4 2988.5 81.09
Hypertensive Diseases (no) 693 2290.4 2890.6 79.24
Hypertensive Diseases (yes) 87 2320.7 2855.0 81.29
Ischemic Heart Diseases (no) 732 2309.9 2905.0 79.52
Ischemic Heart Diseases (yes) 48 2049.0 2607.8 78.57
Malignant Neoplasms (no) 754 2295.3 2847.3 80.61
Malignant Neoplasms (yes) 26 2251.3 4029.1 55.88
Diabetes Mellitus (no) 695 2262.3 2907.1 77.82
Diabetes Mellitus (yes) 85 2551.8 2719.6 93.83
Chronic Renal Failure (no) 744 2287.5 2886.8 79.24
Chronic Renal Failure (yes) 36 2423.6 2884.1 84.03
Total 780 2293.8 2886.7 79.46

Turk Hij Den Biyol Derg

195



Strengths and limitations of the study

This is the first study to evaluate the costs in
Turkey. Therefore, it is valuable in terms of guiding
the planning. The first limitation of the research is
that it is conducted in only one province. The second
limitation is that treatment costs are calculated by
SUT prices.

DISCUSSION and CONCLUSION

The aim of the present study is to determine
the frequency of outpatient, inpatient and intensive
care treatment of COVID-19 cases to determine the
factors affecting the rates of inpatient, and intensive
care treatment, as well as examine the changes in
healthcare costs according to patient characteristics.

The originality of the present study lies in the
fact that as far as we know we are the first to study
and examine the treatment costs, invoice amounts,
demographic data concomitantly
related to COVID-19 patients in Turkey. In the city,
with a population of more than one million, data on
COVID-19 costs were obtained from all outpatient and
inpatients from all primary, secondary and tertiary
healthcare institutions. The comorbidities of the
patients, which may have an impact on healthcare
costs, were also evaluated. Similar to the literature,
it has been found that patients with advanced
age, hypertension, ischemic heart disease, cancer
diabetes, and chronic kidney disease have a high
frequency of hospitalization, and factors such as these
increase the need for intensive care. In the literature,

and medical

the incidence of COVID-19 is similar in men and
women, or slightly higher in men. The course of the
disease is more severe in men (Wenham et al., 2020).

According to the results of the research, it can
be said that COVID-19 disease is more common in
men than women and this finding is compatible with
the literature (Bhatt et al., 2020; Liu et al., 2020).
Additionally, although the rate of male patients
receiving inpatient treatment is lower than that of
women, the disease progressed more severely in males
and they received more intensive care treatment. This
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finding is also compatible with the literature indicating
the disease is more severe in male patients (Sharma et
al., 2020; Wenham et al., 2020). Saying that the number
of patients with at least one or more comorbidity is
higher than male patients would be effective in this
finding. The majority of COVID-19 patients are aged
less than fifty years. It is noteworthy that the amount
of the invoices of male patients receiving treatment
only in clinics is higher than those of female patients,
but the amount of the invoices of female patients
receiving treatment in both clinic and intensive care
are higher than those of male patients. In parallel with
this, although the treatment costs of male patients who
receive treatment only in the clinic are higher than the
costs of female patients, it is observed that the costs
of female patients receiving intensive care and clinical
treatment are higher than the costs of male patients.

It can be said that the rate of inpatient treatment
in patients aged 50 years and over is approximately
six times higher than the rate of inpatient treatment
within the age group under than 50. This is in line with
the literature (Garg et al., 2020; Grasselli et al., 2020)

Likewise, it was found that patients aged 50 years
had a high rate of intensive care treatment. Patient
invoices and patient costs were found to be higher in
patients >50 years of age, as expected. This situation
can be explained by the higher rates of comorbidity
in patients >50 years of age. Comorbidities such
as hypertension, ischemic heart disease,
diabetes, and chronic kidney disease are known to
affect hospitalization rates and the course of the
disease (Garg et al., 2020; Grasselli et al., 2020; Liu
et al., 2020; Sharma et al., 2020). In this study, it
was observed that comorbidities increase the rates

cancer,

of inpatient treatment and the need for intensive
care treatment. In other words, it was found that the
disease progressed more severely in these patients.
In parallel with these, it was observed that the
invoice amounts were generally higher in the patient
groups with comorbidities who received both only
clinical and clinical and intensive care treatment
together. In this respect, the invoice amount of the
patient groups is higher in the patient groups with



comorbidity that receive only clinical treatment
and both clinical and intensive care treatment.

When the cost data of the patients are examined,
it is seen that comorbidities increase the treatment
costs of patients who receive both clinical and
intensive care treatment. Although the bills of the
group without heart and cancer disease were found
to be lower in the patient bills, it is seen that the
costs of cancer patients were higher. Although the
costs of patients with cancer disease are high, the
lower invoice amounts are due to the invoicing
criteria determined by the SUT in the country.

When the first documented cases of COVID-19 in
Turkey are examined, there was a relative decline in
the frequency of hospitalization with the escalation
of cases in October in comparison with the spring and
summer periods. It can be said that this is related to
the increase in knowledge about the disease and its
treatment, as well as the reduction of the indications
for inpatient treatment and the constant hospital bed
capacities despite the increase in the number of cases.

In this study, only the treatment costs of COVID-19
were included in the scope of the evaluation, and
the expenditures made by the hospitals due to
COVID-19 disease other than the treatment against
the high contagiousness of the disease and the risk
of advanced life, the costs caused by the patients’
out-of-pocket expenses and labor losses were not
In general, COVID-19
patient costs were higher than the invoice amounts
in patients who received both clinical and intensive
care treatment. On the contrary, it has been observed
that the invoices of cancer patients who receive
treatment only in the clinic are higher than the
treatment costs. In other words, it can be said that
health institutions operate at a loss in the COVID-19

taken into consideration.

ETHICS COMITTEE APPROVAL

battle except for the patients with cancer receiving
treatment only in the clinic. Therefore, invoice
amounts of the institutions providing health services
should meet the treatment costs is paramount to the
sustainability of health services, which is an urgent
matter that health policymakers and reimbursement
should take the necessary steps.

On the other hand, the warnings to stay at home,
which help enforce positive practices, and the fact
that people do not leave the house with prohibitions,
are among the positive aspects of the cost that should
be taken into account. The fact that COVID-19 is
seen more frequently over the age of 50 and is also
seen in people of active working age are among
financially negative aspects (Nurchis et al., 2020).

As a result, the rate of men getting the COVID-19
disease is higher than women. The disease is more
severe in males in hospitalized patients, in >50 age
group, and in patients with comorbidities. In parallel
with these, the invoice amounts and costs of these
patients are higher than the opposite groups. In
general, the treatment costs of the patients are higher
than the invoice amounts and they carry great risks
for the future in ensuring the sustainability of the
service. Ensuring sustainability in healthcare services
depends on the ability of healthcare institutions to
obtain invoices to cover their costs. COVID-19 not only

institutions

creates a big economic burden for reimbursement
institutions but also brings a great economic
burden for the institutions that provide the service.

It may be suggested to make direct and
indirect cost calculations for future studies. It is
an inevitable fact for the sustainability of health
services the payment for invoices by reimbursement
institutions to the service providers would be at
a rate that meets the minimum treatment costs.

* The study was approved by the Sakarya University Non-Invasive Ethics Committee of Medicine Faculty (Date: 04.09.2020

and Number: 715522473/050.01.04/467).
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Turk Hijyen ve Deneysel Biyoloji Dergisi

ilac ve gida takviyelerinin icerikleri hakkinda
kullanicilarin bilgi ve talep diizeyinin olciilmesi

Vildan OZCAN!

, Ayse Arzu SAKUL?

, Hanefi OZBEK?

OZET

Amag: ilaclann  ve gida takviyelerinin
prospektislerine bakildiginda igeriklerinin kullaniclya
tam olarak aksettirilmedigi goriilmektedir. Bu nedenle
ilac veya gida takviyesi kullanacak kisi, bunlarin
iceriginde kendi inang¢ ve kilturiine uygun olmayan bir
madde olup olmadig1 hakkinda giivenilir bir bilgiye erisme
imkanina sahip olamamakta; boyle bir seyi arzu etse
dahi bu bilgilere nereden erisecegi konusunda yeterli bir
bilgiye ulasamamaktadir. internet ortamindaki bilgiler
ise genel itibariyle bilimsel yeterlilikten yoksun, yeterli
bir denetimden gecmemis bir bilgi kirliligi gériintimi arz
etmektedir. Bu calismanin amaci ilac ve gida takviyesi
uriinlerin iceriklerinin kullamicilarin kendi ihtiyaclan
dogrultusunda seffaflastirilmasi hususundaki diisiince ve

tercihlerini belirlemektir.

Yontem: Arastirmanin orneklemini eczanelere
basvuran 888 recete sahibi olusturdu. 16 soruluk anket
verileri toplandi. Veriler tanimlayici ve analitik istatistik

yontemleriyle degerlendirildi.

Bulgular: Katilimcilar ortalama 40,05 yasinda,
%92,9’u sehir veya blylk sehirlerde yasayan, %62,2’si
kadin olan gonillilerden olusmaktaydi. Katilimcilarin

egitim seviyesi, %54,9 ilkogretim ve %43,2 vyiksek

ABSTRACT

Objective: When the medicine leaflets of drugs
and food supplements are examined, it is seen that the
contents are not fully reflected to the user. For this reason,
the person who will use drugs or food supplements does
not have the opportunity to access reliable information
about whether there is a substance in their content that
is not suitable for their own belief and culture; even if
he wishes for such a thing, he cannot reach sufficient
information about where to access this information. The
information on the Internet, on the other hand, presents
an information pollution appearance that lacks scientific
competence in general and has not been adequately
audited. The aim of this study is to determine the opinions
and preferences of the users regarding the transparency
of the contents of pharmaceutical and food supplement

products in line with their own needs.

Methods: The sample of the study was made by
888 prescribers who applied to pharmacists, and the
answers given to the questionnaire with 16 questions
gave the results of the study. The data were evaluated

by descriptive and analytical statistical methods.

Results: Participants consisted of volunteers with

an average age of 40.05, 92.9% living in cities or big
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ogretim olarak tespit edildi. Gondllilerin %33,2’si her
giin veya haftada en az bir giin ilac kullanirken %66,8’i
hastalandikca veya nadiren ila¢ kullandigini beyan etti.
%92,7’si

hekim veya eczaciya basvuracagim, %92,7’si her zaman

Katiimcilarin ilag kullanmak gerektiginde
veya ihtiyac oldugunda prospektiis okudugunu, %92.2’si
ilaglarin icerigi ile ilgili olarak kendilerini hekim veya
eczacinin bilgilendirmesi gerektigi kanaatinde oldugunu,
%44,5’1 ilac konusunda saglik meslek mensuplarinca
bildirdi.

veya gida takviyesinde bagimliik yapici madde, alerjik

bilgilendirildigini Gonullulerin - %94.8’1 ilac
reaksiyona sebep olabilecek bir icerik, alkol veya
domuzdan elde edilmis Uriin olup olmadigini bilmek
istedigini, bdyle bir Uriin bulundugunu o6grenmeleri
durumunda katiimcilarin %80,8’i onerilen tedaviye veya
gida takviyesine alternatif yollar arayacagini, %10,8’i ise

tedaviyi reddedecegini bildirdi.

Sonug: Kullamcilarn ilag veya gida takviyelerine ait
icerikleri gosteren bilgilerin kendi inanc ve kiiltirlerinin
gerekliliklerini de yansitacak sekilde prospektuslere
girmesini istedikleri sonucuna varildi. Prospektisler
hazirlanirken bu konunun da dikkate alinmasi, hem
hasta haklari hem de tuketici haklar yontinden dikkate

alinmas1 gerekli bir husus olarak degerlendirilmistir.

Anahtar Kelimeler: ilac, gida takviyesi, prospektiis

icerigi, alkol, uyusturucu madde, domuz iriini

cities, and 62.2% women. The educational level of the
participants was 54.9% primary education and 43.2%
higher education. When 33.2% of volunteers used
medication at least once a day or week, 66.8% stated
that they sick or rarely used medication. When 92.7%
of the participants read the medicine leaflet or read
the medicine leaflet whenever necessary, 92.7% of
the participants thought that they should inform the
physician or pharmacist about the contents of the drugs,
44.5% of the drug the health professions were informed
about it. 94.8% of the volunteers wanted to know
whether they were addictive substances in medicines or
food supplements, a substance that could cause allergic
reaction, alcohol or pigs, 80.8% of the participants
would search for alternative ways, 10.8% he would deny

the treatment.

Conclusion: It was concluded that patients wanted
the information showing the contents of medicines or
food supplements to enter the pamphlets to reflect the
requirements of their religious beliefs. Considering this
issue while preparing the medicine leaflets has been
considered as an issue that needs to be taken into
account both in terms of patient rights and consumer

rights.

Key Words: Medicine, food supplement, medicine

leaflet content, alcohol, drug, pig product

GIRIS

iilaclar, canli sistemleri kimyasal diizeyde
etkileyen maddelerdir (1). Genis anlamiyla ilac,
tipta kullanilan ve biyolojik etkinligi olan (biyoaktif)
saf bir kimyasal maddeyi ya da ona esdeger olan
bitkisel veya hayvansal kaynakli, standart miktarda
aktif madde iceren bir dogal karisimi ifade eder (2).
Gida takviyeleri veya takviye edici gidalar Turk Gida

Kodeksinde ve ilgili Yonetmelikte tanimlanmistir (3).

Turk Hij Den Biyol Derg

ilaclarin prospektiis, kullanma talimati (KT)
veya kisa iiriin bilgisinde (KUB) ilaclarin icerigi ile
ilgili bilgiler bulunmaktadir. Ancak bu bilgiler ilac
kullamcis1 tarafindan okundugunda genel itibariyla
net olarak anlasilamamaktadir. Ornegin bir ilacin
KUB’iinden alintilanan ve o ilacin icerigindeki yardimci
Kolloidal

kroskarmeloz

maddelerden bahseden cimle soyledir:

susuz silika, magnezyum stearat,
sodyum, mikrokristalin selliloz, hidroksipropil metil

selliloz, titanyum dioksit, propilen glikol, etil seliiloz



(4). Baska bir ilacin icerigindeki yardimci maddeler
ise sunlardan ibarettir: Sodyum sulfat anhidrus, misir
nisastasi, arap zamki, CMC, magnezyum stearat,
propilen glikol, etil alkol, F.D.C. Yellow no.5 (E 102)
(5). Yukanda sayilan kimyasal madde isimlerinden
seliiloz ile etil alkolden baskasinin saglik meslek
mensubu olmayan kullanicimin zihninde bir karsiligi
bulundugunu sdylemek giictiir. Bir gida takviyesinin
internet ortamindaki reklaminda ise icerigi hakkinda
bulunabilen bilgi “portakal aromali, vitamin ve balik
yagi surubu” seklindedir (6).

Yukaridaki gibi
gerek ilaclann gerekse gida takviyelerinin icerikleri

orneklerden de anlasilacag
kullaniclya tam olarak aksettirilmemektedir. ilac veya
gida takviyesi kullanacak kisi bunlarin iceriginde kendi
inan¢ ve kultirine uygun olmayan bir madde olup
olmadig1 hakkinda giivenilir bilgiye erisme imkanina
da pek sahip olamamakta; boyle bir seyi istese bile
bu bilgilere nereden erisecegini bilememektedir.
internet ortamindaki bilgiler ise genel itibaryla bilgi
kirliliginden baska bir ise yaramamaktadir.

ilac ve gida takviyelerinin iceriklerinin acik
ve anlasilir olmasinin, hastanin bunlart kullanma
hususunda verecegi kararlarda aktif rol oynayarak,
hastanin hekim ve eczacilara olan glivenini; aym
zamanda hastanin ila¢ kullanimindaki farkindaliginm
ve uyuncunu artirabilecegi disiiniilmektedir. Zira
hastaya klinik uygulamalar veya ilaclar hakkinda
bilgi vermenin ve onunla iyi bir iletisim kurmamn
hasta memnuniyetini arttiracagi bilinmektedir (7).
Bu arastirmanin amaci, eczaneye gelen hastalarin
ilaclar ve gida takviyelerinin icerikleri hakkindaki
bilgi dizeylerini, bilgi edinme kaynaklarin1 ve bu
konudaki taleplerini arastirmak; boylece ila¢c ve
gida takviyelerinin iceriklerinin seffaflastirilmasi
hususunda kullanicilarin dusincelerini ve tercihlerini
ortaya koymaktir.

GEREC ve YONTEM

farkli
Esenyurt,

istanbul’un
Cengelkoy,

Arastirmanin ~ orneklemi

semtlerindeki  (Bagcilar,

Eyupsultan, Fatih, Gaziosmanpasa, Kadikoy, Maltepe,
Umraniye ve Uskiidar) on farkli eczaneye gelen ve
ankete katilmay1 kabul eden toplam 888 recete
sahibinden olusmustur. Eczane secimi Istanbul’un
Avrupa ve Anadolu yakasinda olmak uizere iki yakay1 da
kapsayacak sekilde yapilmis, gondilliler icin calismaya
katilmay1 kabul etmeleri yeterli sayilmistir.

Veri Toplama Araclan

Anket sorular (16 adet) ila¢ ve gida takviyeleri
ile ilgili makale, kitap ve web sayfalan incelenerek
hazirlanmistir. ilk dort soru demografik Dbilgileri
icermekte, sonraki sorular ise ilaclarla ve gida
takviyeleri ile ilgili sorulardan meydana gelmektedir.
Calisma oncesinde, calismayi kabul eden eczanelerde
anketin doldurulmasina eslik edecek kisi (eczac
ve/veya yardimcisi) anket hakkinda ve anketin

uygulanmasi konularinda bilgilendirildi.

istatistik Analiz

VVerilerin analizi Statistical Package of Social
Sciences (SPSS) 18.0 istatistik paket programinda
yapilmis; veriler ortalama, standart sapma, say1 ve
yuzde (%) kullanilarak ozetlenmistir. Sayisal olarak
Olclilen degiskenlerin normal dagilima uygunlugu
One-Sample Kolmogorov-Smirnov testi ile analiz
dagiim gostermedigi
(p>0,05) saptandigindan sayisal olciilen verilerin

edilmis, verilerin normal

karsilastinlmasinda testler
kullamlmistir. Gruplar arasindaki fark Mann-Whitney
U ve Pearson Ki-kare testi ile analiz edilmis, p<0,05

parametrik olmayan

olasilik degeri anlamli kabul edilmistir. Degiskenler
arasindaki iliski Spearman korelasyon analizi ile
test edilmis, p<0,001 olasilik degeri anlamli kabul
edilmis; iliskinin giicu (r) 0,10-0,25 arasinda ise cok
zayif, 0,26-0,50 arasinda ise zayif, 0,51-0,69 arasinda
ise orta, 0,70-0,89 arasinda ise kuvvetli ve 0,90’1n
tizerinde ise cok kuvvetli bir iliski bulundugu seklinde
yorumlanmistir (8). Guc (power) analizi icin G*Power
3.1.9.2. istatistik paket programindan yararlanilmistir
9, 10).

Bu calisma istanbul Medipol Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu onay1 ile
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gerceklestirilmistir (Tarih: 16.04.2015 ve Karar No: 18-91 olarak tespit edilmistir. Gonullulerin %62,2’si

218). kadin, %37,8’si erkektir (p<0,05). Ankete verilen
cevaplarin istatistik degerlendirmeleri Sekil 1, Sekil
BULGULAR 2 ve Tablo 1’de verilmistir. Bu calismanin gii¢ analizi,

degiskenlerin birbiriyle olan korelasyonu Uzerinden

Arastirmaya dahil edilen géniillii sayisi 888 kisi G*Power istatistik paket programi kullanilarak
olup genel yas ortalamast 40,05+13,62, yas araligi ise ~ %90,78 olarak hesaplanmistir.
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Sekil 1. ilk on iki soruya verilen cevaplar. A. Soru 1 ve 2; Goniilliilerin egitim durumlarina ve cinsiyetlerine gére dagilim
(p<0.001), B. Soru 3; Goniilliilerin ilac kullanma siklig1 (p<0.001), C. Soru 4; ilac kullanmak gerektiginde en cok basvuru-
lan kaynak listesi (p<0.001), D. Soru 5; ilaclarin prospektiis, kullanma talimat1 veya kisa iiriin bilgilerini okuma aliskanlig1
(p<0.001), E. Soru 6; Verilen ilag(lar) hakkinda yakin gecmiste bilgilendirilme durumu (p<0.001), F. Soru 7; Verilen ilag(lar)
hakkinda uzak gecmiste bilgilendirilme durumu (p<0.001), G. Soru 8; ilaclarla ilgili bilgilendirmeyi yapacak kisi veya kurum-
lar (p<0.001), H. Soru 9; Bagimlilik yapict madde bulunmasi durumunda géniilliilerin tavr (p<0.001), Soru 10; Alerjen madde
bulunmasi durumunda goniillilerin tavri (p<0.001), Soru 11; Alkol bulunmasi durumunda goniillilerin tavr (p<0.001), Soru
12; Domuz triini bulunmasi durumunda goniilliilerin tavr (p<0.001).
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TEDAVIYi
REDEDERIM
Sekil 2. A. Soru 13; Bagimlilik yapic1 madde, alerjik reaksiyona sebep olabilecek bir icerik, alkol veya domuz icerikli bir
madde olup olmadigini bilmek ister misiniz sorusunun cevaplari (p<0.001),
B. Soru 14; ilac veya gida takviyesinin iceriginin 6grenilmesi durumunda goniilliilerin tavr (p<0.001).

ALTERNATIF

715

ARARIM

Tablo 1. Anket sorularinin korelasyon analizi (anlamli bulunan iliskiler koyu renkte isaretlenmistir).

74

[ ]
FARKETMEZ

Soru Numaralari
D —_—
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
KK ,060 -,368’ -,100" -,400"" -,058 ,006 -,014 ,042 -,047 -,002 -,043 -,075" -,073" ,014 -,026
Yas
P 072 ,000 003 ,000 086 864 ,685 211 ,163 ,952 197 026 031 677 439
KK ,2123™ -,003 ,082° ,074” ,147"" ,085" ,076° ,039 -,033 ,033 ,111° ,031 ,0907" ,076"
2
p ,000 ,919 ,015 ,027 ,000 ,011 ,024 ,245 ,331 ,329 ,001 ,358 ,007 ,024
KK ,207** | ,253** | ,092" | -,136" ,027 -,025 ,037 ,089™ | ,162" | ,223* | ,220" -,048 ,141*
3
p ,000 ,000 ,006 ,000 ,418 ,456 ,269 ,008 ,000 ,000 ,000 ,149 ,000
KK ,113 ,015 -,127" ,004 -,054 -,038 -,049 -,038 ,088™" ,096™" -,038 ,074"
4
p 001 ,649 ,000 ,908 ,109 255 ,145 265 ,009 004 253 029
KK 036 -,032 ,2122% 110" ,004 -,038 ,069" ,038 049 -,035 ,013
5
p 288 335 ,000 ,001 ,910 ,263 ,039 ,262 ,145 ,292 ,706
KK ,186"" ,014 -,019 ,184° ,079° ,110 ,033 ,026 ,106" ,021
6
p ,000 ,689 ,575 ,000 ,019 ,001 ,322 ,441 ,002 ,531
KK ,2123" ,098" ,025 ,069" ,056 ,014 -,009 ,1167 ,018
7
= P ,000 ,003 ,461 039 094 677 784 001 598
=
[ KK ,508"" ,015 ,006 ,053 ,057 ,044 ,065 ,031
£ 8
2 p ,000 ,652 ,853 116 ,094 ,197 ,053 ,362
s
S KK ,009 -,054 -,004 ,023 -,019 ,029 -,011
9
P ,793 ,107 ,915 ,503 ,564 ,396 734
KK ,080" 106" ,041 -,007 001 -,021
10
p ,018 ,002 217 ,838 ,971 ,542
KK ,4117" ,310™ ,2197° ,010 ,130™
11
P ,000 ,000 ,000 774 ,000
KK ,380" | ,203*" -,005 ,123"
12
P ,000 ,000 874 ,000
KK ,498"" ,071" ,283"*
13
p ,000 ,035 ,000
KK 114" ,339"™
14
P ,001 ,000
KK ,122*
15
p ,000

KK: Korelasyon katsayisi (r); *: p<0.05; **: p<0.01.
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TARTISMA ve SONUC

%29,8’inin  her
glin, %3,4’Uniin ise haftada bir kez ilac kullanma

Calismamizda  gondllilerin
aliskanliginda oldugu saptanmistir. Bu iki grup bir
arada ele alindiginda goniilliilerin %33,2’sinin haftada
en az bir kez ila¢ kullandigi, kalan %66,8’inin ise
hastalandikca veya nadiren ila¢ kulandigi ya da hic
ilag kullanmadig1 anlasilmaktadir. Ayrica gondllilerin
yas1 arttikca ilac kullanma sikliginin da arttig1, ancak
egitim seviyesi arttikca ilac kullanma sikliginin
bir iliski

(p<0,01). ilac Enddistrisi isverenler Sendikas1 (IEiS)’in

azaldigir seklinde anlaml saptanmistir
yaptirmis oldugu ve Tirkiye'yi temsil eden bir
arastirmada ilac kullanan hastalarda yas arttikca
ilac kullanma oraninin da arttig1 bildirilmekte olup
bulgularimizi destekler mahiyettedir (11, 12).
Calismamizda, ilag kullanmak gerektiginde
%70,4’Unlin %22,3’lnlin
eczacilara basvurdugu goriilmektedir. Bu iki grup

gonullulerin hekimlere,
bir arada ele alindiginda ise goniilliilerin %92,7’sinin
ilac kullanmak gerektiginde saglik profesyonellerine
damistig1 sonucu ¢ikmaktadir. Baska bir arastirmada
da benzer sonuclar elde edilmis olup bulgularimizi
destekler niteliktedir (13).

Gonulli  populasyonunun  toplam  %17,2’sinin
prospektiis ve KT okuma aliskantiginin hi¢ olmadig
%82,8’inin
zaman veya ihtiyac durumunda bunlar okudugu

veya nadiren oldugu, kalan ise her
anlasilmaktadir.

Veriler incelendiginde gondilliilerin  %44,5’inin
saglik meslek konusunda
bilgilendirildigi, kalan %55,5’inin ise bu konuda

bilgilendirilmedigi

mensuplarinca ilac

anlasilmaktadir. Verilen
ilac(lar)la ilgili olarak gonullulerin uzak gecmiste
(cok daha
sorgulanmaktadir. Buna gore goniillilerin %20,9’unun

onceden) bilgilendirilmesi durumu
her zaman, %30,2’sinin ise bazen bilgilendirildigi,
kalan %48,9’unun ise nadiren veya hicbir zaman
bilgilendirilmedigiya dahastalarin bu konuda herhangi
bir sey hatirlamadigi goriilmektedir. Goniillilerin
hatirladiklan

en vyakin gecmisteki ilac aldiklan

Turk Hij Den Biyol Derg

zaman sorgulandig1 icin bilgiler taze olup bu oran
daha guivenilir olarak dusunulebilir. Her iki sekildeki
verilere bakildiginda hastalarin yaridan fazlasinin
ilaclar konusunda bilgilendirilmedigi hususu ortaya
cikmaktadir. Hekimler uizerinde yapilan bir calismada
%64,4’ Uinlin
uygulama seklini, %5,5’inin ilacin gunlik dozunu,

calismaya katilan hekimlerin ilacin
%62,1’inin tedavi stiresini ve %40,2’sinin ise ilacin ne
zaman birakilmasi gerektigi hususunu hastalarina her
zaman acikladiklar bildirilmistir (14). Hastalar ile
hekimlerin ilaclar hususunda bilgilendirme yoninden
verdikleri oranlar arasinda fark goziikse de duygusal
olarak verilmis cevaplar elendiginde bu oranlarin
birbirine yakin oldugu, yapilan calismanin bizim
calisamizla paralellik gosterdigi soylenebilir.

ilac kullanma husunda hekime veya eczaciya
damisanlar, ilaclar hakkindaki bilgilendirmeden hekim
veya eczacilarin sorumlu oldugu cevabini vermislerdir.
Hukuksal acidan da
aydinlatmaktan hekim ve eczaci sorumludur (15).

hastay1 ilac konusunda
Dolayis1 ile calismamizdaki gonillilerin hekim ve
eczacinin danismanligi ile ilgili cevaplarinin isabetli
oldugu goriilmektedir.

Goniilliilerin %56,9’u bagimlilik yapict maddelere
karst  “asla  kullanmam”  cevabini  vermistir.
Gonullulerin %39,8’inin “zorunluysa kullaninm” ve
%3,3’unun de “fark etmez” seklindeki cevaplan ise
kisilerin uyusturucu kullanmaya meyilli olma durumu
yonunden dusundurucudur.

Alerjen madde iceren ilac veya gida takviyesi
%37,9’unun
isaretlemesi

saglik meslek mensuplarina mutlak giiven hususunda

kullanma  hususunda  gonullulerin

“zorunluysa kullaninm” secenegini
onemli bir veri olarak degerlendirilmistir.
gida
“asla kullanmam”

Kullanilacak
alkol
cevabin1 veren gonullilerin %65,4 oraninda olmasi,

ilac  veya takviyesinde

bulunmas1  konusunda
toplumun alkol konusunda hassas oldugu yoniinde
degerlendirilmistir.

Sekil 1H’daki veriler domuz ve domuz Urunlerini
kullanma konusunda, ilac veya gida takviyesinde
kullanilacak olsalar bile gondillilerin bu urinleri



%85,5 oraninda reddettigi yoniindedir. Bu oran,
toplumda inanclarina gore hareket eden kesimin
bliyik bir yekun tuttugunu gdstermesi acisindan
onemli bir veri olarak degerlendirilebilir. Ayrica
sekil 1H’deki 9, 10, 11 ve 12’nci sorulara verilen
cevaplar birlikte ele alindiginda, domuzdan elde
edilmis Urun bulunmasi durumunda ilac1 veya gida
takviyesini asla kullanmayacaklarini soyleyenlerin;
ilac veya gida takviyelerinde bagimlilik yapici madde,
alerjen veya alkol bulunmasi hallerinde bunlan asla
kullanmayacaklarin1 ifade edenlerden daha yiiksek
olmasi ayrica dikkat cekmektedir.

Gondilliilerin egitim durumu ile 10, 11 ve 12’nci
sorulara verilen cevaplar arasinda pozitif yonde,
zay1f kuvvette bir iliski bulunmustur. Buna gore
egitim seviyesi arttikca ilaclarin icinde alerjen
madde, alkol veya domuzdan elde edilmis madde
olup olmamasinin onemsenmeme oran1 anlamli
derecede yiksek bulunmus (p<0,001), ancak 11. soru
(ilag veya gida takviyesinde bagimlilik yapict madde
bulunmasi) ile egitim seviyesi arasinda anlamli bir
iliski saptanmamistir (p>0,001). icisleri Bakanligi
“2017 Turkiye
Uyusturucu Raporu (2016 verileri)” baslikli raporunda

Emniyet Genel Midirlugi’nin
Turkiye genelinde 2014 yilinda uyusturucu ile ilgili
toplam 77.664 olay, 2015 yilinda toplam 73.017 olay
ve 2016 yilinda toplam 81.222 olay meydana geldigi
bildirilmistir (16). Turkiye nufusunun 80 milyon
civarinda oldugu ve uyusturucu ile ilgili olay sayisinin
da yillk 80 bin civarinda oldugu disiiniildiigiinde
uyusturucu kullanmim ile ilgili yaklasik %0,1 gibi bir
oranla karsilasilmaktadir. Buradaki her bir vakanin
aslinda cok daha fazla sayida uyusturucu miiptelasina
karsilik gelecegi varsayildiginda yukandaki verilerin
calismamizdaki (Sekil 2A) verilerle yaklasik olarak
benzerlik gosterecegi soylenebilir.

T.C. Saglik Bakanligi’nin 2013 yilinda yayimladig
2011 yiinda 20.898 kisiden elde ediln verilerle
yapilmis bir arastirmada calismaya katilanlarin
%87’sinin hic alkol kullanmadigi, %8’inin ayda bir
kez veya daha az alkol kullandigi, %3’iniin ise ayda
2-4 kez alkol kullandig1 bildirilmistir (17). Buna

gore calismaya katilanlarin toplamda %13’U alkol
kullanmaktadir. Bizim calismamizda gonullilerin
%65,4’U ilac veya gida takviyesinde alkol bulunmasi
durumunda bunlan asla kullanmayacagini, %28’i ise
zorunluysa kullanacagim belirtmis, %6,7’si ise fark
etmez seklinde cevap vermistir. Yani %34,7 oraninda
gonulluniin ilac veya gida takviyesi icerisinde alkol
bulunmast durumunda bunu kullanma potansiyeli
oldugu anlasilmaktadir. Saglik Bakanliginin verileri
calismamizdaki verilerle karsilastirildiginda alkol
kullanim oram aslinda %13 iken, ilac veya gida
takviyesi ad1 gectiginde alkole karsi duyarliigin bir
anda azaldig1 ve bunlan kullanabilirim diyenlerin
%34,7’ye kadar ciktigi goriilmektedir. Bu durumda
ilac veya gida takviyesi seklindeki olumlu alginin
insanlarin alkol konusundaki dustincelerini veya
hassasiyetlerini etkileyebilecegi soylenebilir.
Calismamizda ilac veya gida takviyesinde
domuzdan elde edilmis Urun varsa gonullulerin
%85,5’1 %12’si

kullaninm ve ise fark etmez seklinde

asla  kullanmam,
%2,5’1

cevap vermislerdir (Sekil 1H). Domuz urunlerinin

zorunluysa

Turkiye’de yiyecek olarak kullanilmasi hususundaki
net verilere ulasilamamistir. Hatay ili’nde yasayan
farkli dini inanclara sahip 376 kisi Uzerinde yapilan
%12’sinin,

Hristiyan katiimcilarin  %76,3’Unin ve Misliman

bir arastirmada Musevi katilimcilarin

katilmcilarin %2,6’sinin domuz etini yemeklerinde
kullandiklar (18). ili’nde
yapilan bir calismanin tum Tirkiye’ye temsil etmesi

saptanmistir Hatay
disiiniilemez. Ancak bizim calismamizin istanbul’da
gerceklestirilmesi ve burada da farkli inanclara
mensup kisilerin bulunmasi sebebiyle (bu kisilerin
istanbul niifusundaki oranlar da dikkate alindiginda)
bu calismanin bizim calismamizdaki bulgular kismen
de olsa aciklayabilecegi soylenebilir.
%85,5’1
elde edilmis Uriinleri asla kullanmayacagini beyan
%14,5’lik  dilimdeki
bliyiik cogunlugu zorunluysa kullanabileceklerini

Buna gore

calismamizdaki  katiimcilarin domuzdan

ederken kalan katilimcilarin

bildirmislerdir. Bizim calismamizda domuz urunlerinin
yiyecek olarak degil de ilac veya gida takviyesi olarak
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sorulmasimin domuzdan elde edilmis urlnlerle ilgili
algiy1 yumusattigl, bu yiizden belki daha az olmasi
beklenen oranin %14,5’lere ciktig1 diisuiniilebilir.
Sekil 2A’da ila¢ veya gida takviyesinde bagimlilik
yapici madde, alerjik reaksiyona sebep olabilecek
bir icerik, alkol veya domuz icerikli bir madde
bilmek
katiimcilarin %94,8’inin “evet” olarak cevaplamasi,

olup olmadigim ister misiniz sorusunu
ilac veya gida takviyesi iceriginin ilac prospektiisii,
KT veya KUB’teki sekliyle ya da gida takviyelerinde
verildigi kadariyla degil; daha detayli ve daha acik bir
sekilde verilmesini istedigi seklinde yorumlanabilir.
Sattar ve arkadaslarimn 100 hasta ve 100 hekim
ile yaptig1 bir calismada hastalarin %98’inin domuz
ya da sigirdan elde edilmis Urinler iceren ilaclarla
ilgili saglik calisanlarn tarafindan bilgilendirilmek
%70’inin
hastalarint domuz ya da sigirdan elde edilmis madde

istedikleri anlasilmistir. Doktorlarin ise
iceren ilaclan recete ederken bilgilendirmelerinin
onemli oldugunu diisiindiikleri goriilmistiir (19). ilgili
arastirmada ve bizim calismamizda dikkat ceken
yuksek oranlar, hastalarin domuzdan elde edilen
ilgili
yoniinden paraleldir.
Sekil 2B’de ilac veya gida takviyesi iceriginin
ogrenilmesi durumunda gondlliilerin gosterecekleri

maddelerle hassasiyetlerini ortaya koyma

tavra ait cevaplar verilmis olup katiimcilarin
%91,6’s1n1n tedaviyi veya gida takviyesini reddedecegi
veya bunlarin alternatifini arayacagi anlagilmaktadir.

Sekil 2A°da “ilag veya gida takviyesinde bagimlilik
yapici madde, alerjik reaksiyona sebep olabilecek
bir icerik, alkol veya domuz icerikli bir madde
bilmek
gonullilerin %94,8’i “evet”, %3,9’u “hayir” ve %1,2’si
Turk Tabipler
Birliginin Hekimler ve Tabip Odas1 Yoneticileri icin

olup olmadigim ister misiniz” sorusuna

“fark etmez” cevabim vermistir.
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hazirladiklan mevzuatta, aydinlanmis onam genel
cercevesinde ve ozerklik ilkesi kapsaminda, kisilerin
ya da topluluklarin kendilerine iliskin konularda,
kendi degerlerine dayanarak kararlar vermelerinin
onemi belirtilmistir (20). Insan Haklan Evrensel
Bildirgesi’nde (25. Madde) insanlarin saglik hakki
icin: “Her sahsin gerek kendisi gerekse ailesi icin,
yiyecek, giyim, mesken, tibbi bakim, gerekli sosyal
hizmetler dahil olmak iizere sagligi ve refahim
temin edecek uygun bir hayat seviyesine ve issizlik,
hastalik, sakatlik, dulluk,

imkanlarindan iradesi disinda mahrum birakacak diger

ihtiyarlik veya gecim

hallerde” giivenlige hakki vardir.” denilmektedir
(21). Turk Hukuku’nda da saglik hakki 1961 ve 1982
Anayasalarinda temel hak olarak taninmis (22), Hasta
Haklar Yonetmeligi’nde hastanin tedavisi ve ilaclan
hakkinda “bilgilendirilme hakki”’ndan bahsedilmistir
(23).

Sonu¢ olarak dikkate alindiginda hastalarin,
kendilerine verilen ilaclar veya gida takviyelerinin
hastalarin, kendilerine verilen ilaclar veya gida
takviyelerinin icerikleri yonunden, bunlarin yalmzca
bir sekilde degil
gerektirdigi

genel hastalarin inanclarinin

zorunluluklar  dogrultusunda  da
zenginlestirilmis bir prospektus bilgisine sahip olmay1
istedikleri goriilmektedir. Katiimcilarin bu istegi hem
insan Haklar Bildirgesi’nde hem Tiirk Hukuku’nda
bir hak olarak da bulunmaktadir. Dolayisi ile gerek
ilac prospektuslerinin gerekse gida takviyelerine
ait icerik bilgilerinin bu yonde detaylandirilmasi
gerektigi sonucu ortaya cikmaktadir. Uriinlere ait
prospektisler hazirlanirken bu konunun da gozoniinde
bulundurulmasi, hem hasta haklar yoniinden hem de
tiketici haklar yoniinden dikkate alinmasi gerekli
onemli bir husustur.
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Diski orneklerinden polimeraz zincir reaksiyonu ile saptanan
Clostridium difficile Toksin B sonuclarinin degerlendirilmesi

Pinar SAMLIOGLU!

, Arzu BAYRAM'

, Giiliz DOGAN!

OZET
Amag: Clostridium difficile, fekal-oral yolla yayilan

Gram-pozitif, anaerop, spor olusturan bir bakteridir.
hafif

psodomembranoz enterokolit gibi hayat1 tehdit eden

Asemptomatik tasiyiciik  veya diyareden
hastaliklara kadar cesitli klinik tablolara neden olur.
C. (difficile, Amerika’da ve Avrupa’da antibiyotikle
iliskili ishale neden olan hastane enfeksiyonunun en
yaygin nedenidir. A ve B olarak isimlendirilen iki toksin
uretebilir. Toksin Ureten suslar megakolon, perforasyon
veya septik soka neden olan daha ciddi hastalik
tablosuna yol acabilmektedir. Tanida uygulamasi daha
kolay, hizli sonuc elde edebilecegimiz, yliksek 6zgilliik
ve duyarliliga sahip molekiler yontemlerin kullanilmasi
son yillarda yayginlasmaya baslamistir. Bu calismada
diski orneklerinden polimeraz zincir reaksiyonu (PZR)
ile saptanan C. difficile sonuclarinin retrospektif

olarak degerlendirilmesi amaclanmistir.

Yontem: Laboratuvarimiza C. difficile enfeksiyonu
suphesiyle Ocak 2017 ile Eylul 2018 tarihleri arasinda
gelen 109 diski 6rnegi GeneXpert C. difficile PZR

ABSTRACT

Objective: Clostridium difficile is a Gram-positive,
anaerobic, spore-forming bacterium that spreads via
the fecal-oral route and causes asymptomatic carriage
or mild diarrheal diseases such as pseudomembranous
enterocolitis. C. difficile is the commonest cause of
nosocomial and antibiotic-associated diarrhea in North
America and Europe. It can produce two toxins called A
and B. Strains producing toxins can lead to a more serious
disease picture that causes megacolon, perforation or
septic shock. The use of molecular methods with high
specificity and sensitivity has become widespread in
recent years.The use of molecular methods with high
specificity and sensitivity, which are easier to apply
in diagnosis, and to obtain rapid results, has become
widespread in recent years. In this study, it was aimed to
evaluate C. difficile results determined by polymerase

chain reaction (PCR) from stool samples.

Methods: 109 fecal samples that came to our
laboratory between January 2017 and September 2018

on suspicion of C. difficile infection were tested with

(Cepheid, CA, AD) yontemi ile test edilmistir. Elde the GeneXpert C. difficile PCR (Cepheid, CA, AD)
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edilen veriler pozitif, negatif veya gecersiz sonu¢ olarak

yorumlanmisir.

Bulgular: Toplam 109 ornek test edilmistir. Diski
orneklerinin 66 (% 61)’s1 erkek, 43 (%39)‘li kadin hastalara
aittir. Ornek istenen hastalarin 25 (%23)’i 65 yas Ustii 36
(%33)’s1 18 yasin altindaydi. Gelen orneklerin 26 (%24)’s1
yogun bakim uinitelerinden, 60 (%55)’1 servislerden ve 23
(%21)’U polikliniklerden laboratuvarimiza gelmistir. 109
diski 6rneginden 9 (%8)’u C. difficile PZR testiyle toksin
B pozitif, 100 (%92)’u negatif bulunmustur.

Sonug: Nozokomiyal diyarelerin en onemli nedeni
C. difficile’dir. Enfeksiyonun temel predispozan faktori
antibiyotik kullanimidir. Profilaksi veya tedavi amaciyla
bir doz bile olsa antibiyotik kullamlmasi C. difficile
enfeksiyonu gelismesi icin yeterli olabilmektedir. PZR ile
hizli ve dogru tan1 konmasi tedaviye erken baslanmasi

acgisindan onem tasimaktadir.

Anahtar Kelimeler: C. difficile, ishal,

psodomembranoz enterokolit, PCR

method. The data obtained are interpreted as positive,

negative or invalid results.

Results: A total of 109 samples were tested. 66
(61%) of the stool samples belonged to male and 43 (39%)
female patients. Twenty-five (23%) of the patients were
under the age of 18 and 36 (33%) under the age of 18
years. Of the samples, 26 (24%) were from intensive care
units, 60 (55%) were from services and 23 (21%) were from
polyclinics. It was found 109 from stool samples. 9 (8%),
C. difficile PCR test toxin B positive, 100 (92%) negative.

Conclusion: The most important cause of nosocomial
diarrhea is C. difficile. The main predisposing factor
of infection is the use of antibiotics. Prophylaxis or
even one dose of antibiotic therapy may be sufficient
for the development of C. difficile infection. Rapid
and accurate diagnosis by PCR is important for early

initiation of treatment.

Key Words: C. difficile,

pseudomembranous enterocolitis, PCR

diarrhea,

GIRIS

Clostridium  difficile Gram-pozitif, anaerop,
sporlu bir basildir. Komplikasyonsuz hafif ishal,
olimcul seyredebilen toksik megakolon ve kolon
perforasyonuna kadar degisen farkli klinik sonuclar
ile iliskilidir. C. difficile, hastane kaynakli ishalin
baslica nedenidir. Artmis morbidite-mortaliteye
neden olabilen salginlardan sorumludur (1, 2).
1978 yilinda ilk defa “Psodomembranoz kolit” ve
“antibiyotik ile iliskili ishal” olgularinda C. difficile
tanimlanmis ve ozellikle klindamisin ve linkomisin
kullamimi ile semptomlarin daha erken goriildugii

bildirilmistir. Saglikli bir yetiskinde kolonun bakteri
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floras1 genellikle C. difficile kolonizasyonuna
direnclidir. Ancak, normal kolon florasi degistiginde
kolonizasyona karst bu direnc kaybedilir. Kolon

florasindaki bozulmanin en yaygin risk faktori
antibiyotiklere maruz kalmaktir (3,4).

C. difficile iliskili enfeksiyon patogenezinde
primer risk faktorleri; 65 yas ustu olmak, son uc¢
ay icinde uzun sureli antibiyotik kullanimi ve uzun
sire hastanede yatmaktir. Sekonder risk faktorleri
arasinda ise hastaya nazogastrik tiip uygulanmasi,
sigara kullamimi, asit azaltan ajanlar (proton
pompa inhibitorleri, H2 reseptor antagonistleri),
malign hastaliklar, tedavisi

bulunmaktadir (5).

kemoterapi
Saglikli yetiskinlerin  %0-3’



Uniin, saglikli yenidoganlarin %25-80’ inin diskisinda
bulunmaktadir. Hastanede yatan hastalarin %20
’sinde; psodomembranoz koliti olan hastalarin ise
%95-100’ Unde diskida C. difficile pozitif olarak
bildirilmektedir. C. difficile iliskili kolit en yaygin
goriilen nozokomiyal enfeksiyonlardan biridir (6).

C. difficile’nin en onemli ozelliklerinden biri
1s1 ve kuruluga karst direncli spor olusturmasi ve
bu formlarin hastane ortaminda uzun sire canli
kalabilmesidir. Spor formlar hastanelerde kolayca
yayilabilmekte ve uzun donem bakim Ulnitelerinde
salginlara neden olabilmektedir (7).

C. (difficile’ nin toksin A ve toksin B Ureten
toksijenik suslart oldugu gibi, toksin {iretmeyen
non-toksijenik suslar1 da vardir. Toksin Ureten C.
difficile suslan yetiskinlerde antibiyotikle iliskili
ishal ve psodomembranoz kolitin en sik sebebi olarak
karsimiza cikmaktadir (8).

Temel virulans faktorleri toksin A (enterotoksin)
ve toksin B (sitotoksin) potansiyel sitotoksik aktivite
gosterir. Hiicre iskeletinin onemli proteinleri olan Ras
ve Rho proteinlerini glikozilasyon ile inaktive ederler.
Bu proteinlerin glikozilasyonu hiicre iskeletinin
bozulmasina, hiicre icindeki baglarin kopmasina
ve permeabilite artis1 ile birlikte sekretuvar ishal
olusmasina neden olmaktadir (9). Etki mekanizmalan
benzer olan bu toksinler, endositozla bagirsak epitel
hicresine girmekte ve hicrede aktin iskeletini
etkileyerek hiicre olimine neden olmaktadir.
zamanda birtakim sitokinlerin
boylece
gelismesine ve psodomembranlarin olusmasina yol

Toksinlerin, ayni

salgilanmasina, enflamatuvar  yanitin
actiklar da anlasilmistir (10).

Son yillarda, toksin A ve toksin B disinda
“hipervirulent” ve florokinolona direncli suslarin
neden oldugu C. difficile salginlarn da gorilmistir
(11).

C. difficile’nin tanimlanmasinda hiicre kiltird,
sitotoksisite notralizasyon testleri, toksijenik kultur,
toksin-antijen tanimlama, nukleik asit amplifikasyon
testleri ve toksin genlerinin tanimlanmasi gibi cesitli

laboratuvar tani yontemleri mevcuttur. Sitotoksik

kiltur ozel laboratuvar donanimi gerektiren, zaman
alict emek yogun bir yontemdir (12). ELISA yontemi
daha ucuz, daha hizli oldugu ve daha cabuk sonuc
verdigi icin tercih edilmektedir (13). ELISA yontemi
hizli sonuclanir, kullanimi kolaydir, ancak dusuk
duyarliliga sahiptir (14).

Son yillarda C. difficile toksin B genini dogrudan
hedef alan gercekzamanli polimeraz zincir reaksiyonu
(PZR) uygulamalar1 gelistirilmistir. Bu molekuler
yontem ELISA yontemiyle karsilastinldiginda daha
yiiksek duyarlilik ve 6zgiinliige sahiptir.

C. difficile enfeksiyonlarina hizi ve dogru
bir sekilde tam konmasi, hem hastaya hizli tedavi
baslanmasi bakimindan hem de bakterinin hastane
ici yayiiminin onlenmesi acisindan cok onemlidir
(15).

Bu calismada hastanemiz mikrobiyoloji
laboratuvarina gelen diski orneklerinden gercek
difficile
sonuclarinin retrospektif olarak degerlendirilmesi

zamanli PZR yontemi ile saptanan C.

amaclanmistir.

GEREC ve YONTEM

Ocak 2017- tarihleri arasinda
Saglik

Egitim ve Arastirma

Eylil 2018

Bilimleri  Universitesi  Izmir  Tepecik

Hastanesi  Mikrobiyoloji
Laboratuvarinda C. difficile enfeksiyonu suphesi
olan kisilerden alinan 109 diski 6rnegi gercek zamanli
(RT)-PZR yontemi ile test edilmistir. Diski ornekleri
test oncesi eger hemen calisilmayacaksa 2°C - 4°C
arasinda saklanmistir. Analizler sirasinda bakterinin
yapisinda bulunan toksin B genini (tcdB) saptamayi
hedefleyen GeneXpert (Cepheid, Sunnyvale, CA, AD)
C. difficile test sistemi kullamlmistir.

GeneXpert (Cepheid, Sunnyvale, CA, AD) C.
difficile test sistemi C. difficile siphelenilen
hastalardan gelen diski
orneklerinden toksin B gen dizilerinin hizli tespiti

(sivi  veya yumusak)

icin kullanilan in vitro tam testidir. Otomatik RT-PZR
kullanilir. Sistem testleri calistirmak ve sonuclan
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goruntulemek icin onceden yuklenmis bir yazilimdir.

Kullanmlan bir kartus, reaktifleri ve numune islem
kontrollerini icerir. Numune islem kontroliinde; SPC
ve PCC olarak adlandirilan iki kontrol mevcuttur.
SPC: Sample Control; Hedef
bakterilerin yeterli bir sekilde islenmesini kontrol

Processing

etmek ve test icindeki inhibitorlerin vartigim
izlemek icin kullamlir. PCC: Probe Check Control;
Prob kontroludir. Reaktif rehidrasyonunu ve boya
stabilitesini kontrol etmek icin kullamlir. Kartusta
PCR tiipiiniin dolmasini, probu dogrular

Test calismasina baslarken 6rnegi kartusa
eklemek icin her ikisi ambalajindan cikanlip diski
ornegi alinmis ekiivyon numune reaktifi igine
yerlestirildi. Sisenin kapag1 kapatilip yiiksek hizda
10 sn vortekslendi. Kartus kapagi acilip temiz bir
transfer pipeti ile numune reaktifinin tim icerigi
Xpert C. difficile test kartusunun icine bosaltildi.
Reaktif 1, kullanilacak kartusun birinci bolmesine,
reaktif 2, kartusun ikinci bolmesine eklendi. Tekrar
vortekslendi. Kartus kapagi kapatilip barkodu
tarandi ve RT-PZR calismasi icin GeneXpert cihazina
yerlestirildi. Numuneyi kartusa ekledikten sonra 30
dakika icinde test baslatildi. isleminin sonunda elde
edilen veriler pozitif, negatif veya gecersiz olarak
yorumlandi.

Tablo 1. Hastalarin yas-cinsiyet dagilim

BULGULAR

Arastirmada 66 (% 61)’s1 erkek, 43 (%39)‘U kadin
hastalara ait toplam 109 oOrnek test edilmistir.
Ornek istenen hastalarin 25 (%23)’inin 65 yas Ustii
36 (%33)’sinin 18 yasin altinda oldugu gorilmistiir.
Orneklerin 26 (%24)’s1 yogun bakim {initelerinden,
60 (%55)’1 servislerden ve 23 (%21)’u polikliniklerden
laboratuvarimiza gelmistir. Test edilen 109 diski
orneginden 9 tanesi (%8) C. difficile PZR testiyle
toksin B pozitif bulunurken, 100 tanesinin (%92)
negatif oldugu tespit edilmistir.

Test sonucu pozitif oldugu saptanan 9 hastadan
6’sinin 18 vyasin altinda oldugu, bu hastalarin
birinin erkek, besinin kadin olduklari belirlenmistir.
Hastalarin dordu Cocuk Gastroenteroloji servisinde,
ikisi Cocuk Enfeksiyon Hastaliklar servisinde tedavi
altindaydi. Test sonucu pozitif cikan Uc hastadan
biri 88 yasinda kadin hasta oldugu, Anestezi Yogun
Bakim’da bulundugu, diger ikisiise 71 ve 87 yaslarinda
erkek hastalar olduklarn, Enfeksiyon Hastaliklan
Klinigi’nde tedavi gordiikleri belirlenmistir.

Tablo 1’de hastalarin yas ve cinsiyet dagilimi,
Tablo 2’de C. difficile GeneXpert PZR sonuclan
gosterilmistir.

Say1 Yiizde
18 yas altr 36 %33
65 yas Ustii 25 % 23
Kadin 43 %39
Erkek 66 % 61
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Tablo 2. C. difficile GeneXpert PCR sonuglan

109 ornek Say1 Yiizde
C. difficile PCR POZITiF %8
C. difficile PCR NEGATIF 100 %92

TARTISMA ve SONUC

C. difficile, enfeksiyoz nazokomiyal ishallerde
en stk tanimlanan ajandir. Antibiyotik kullaniminin
C. (difficile ile iliskili ishallerde en onemli risk
faktorid oldugu bilinmektedir (15). C. difficile’ yi
bu derece 6nemli yapan spor yapabilme o6zelligi ve
sporlarinin enfektivitelerini kaybetmeden cevrede
uzun sure canli kalabilmesidir. (16). Nukleik asit
amplifikasyon testleri hizli sonu¢ vermesi, yiksek
difficile
teshisi icin Amerika Birlesik Devletleri’ nde tercih

duyarlilk ve ozginlukleri nedeniyle C.

edilen yontem haline gelmistir (17,18). Diskida C.
difficile toksin arastirmasi icin altin standart doku
kilturunde sitopatik etkinin gosterilmesidir. Doku
kilturu ile toksin arastirilmasi zaman alici ve pahali
bir yontemdir(19).

Japonya’ da yapilan bir calismada dort aylik
sire icinde cesitli hastanelerde yatan 124.484
hastada PZR yontemiyle diski kaynakli C. difficile
toksini arastirildigi, toksin B pozitif 23 (% 13,8)
izolat bulundugu bildirilmistir (20). Calismamizda
ise 100 hastadan 9 (%8)’unda C. difficile toksin B
saptanmistir. Geranato ve ark. tarafindan yapilan
bir diger arastirmada,
kullandigimiz  Cepheid GeneXpert yontemiyle
calisildigi ve 310 o6rnekten 55 (%17,7)’inde C.
difficile toksin B pozitif saptandigi belirtilmistir
(21).

Sadeghi Fard ve ark. tarafindan yapilan calismada

bizim de calismamizda

C. difficile’nin toksijenik suslarinin prevalansi
%6,1, Lotfian ve ark., tarafindan yapilan bir baska
calismada ise %5,8 olarak bildirilmistir (22, 23).
Bu sonucglan bizim calismamizla kiyasladigimizda

oldukca diisiik oranlar olarak degerlendirilmistir.
Ulkemizde yapilan bir calismada C. difficile diyare
ile hastanede yatan hastalarin %18,2’ sinden izole
edilmistir. Bu bizim calismamizla kiyaslandiginda
oldukca yuksek bir orandir (24). Garcia ve ark’ nin
Brezilya’ da yaptig1 bir calismada, ishalli hastalarda
toksijenik C. difficile suslarinin prevalanst %13,8
olarak bildirilmistir (25). Sachu ve ark. Hindistan’da
PZR ile 660 hastadan %9,7’ sinde C. difficile pozitif
bulmustur (26). Almanya’da yapilan bir calismada
diyareli hastalarda C. difficile prevalanst %11,1
olarak saptanmistir (27).

C. difficile’ye bagl ishal sikligin1 arastirmak
icin  Ulkemizde yapilan calismalarda toksin
A-B pozitifliginin %3,2 ile %24 arasinda oldugu
bildirilmektedir (5). difficile

pozitiflik oram %8 bulunmus olup Turkiye’den

Bu calismada C.

bildirilen calismalar ile uyumlu olarak
degerlendirilmistir.
Kaltur  yontemi, ELISA  ve RT-PZR’1n

karsilastinldigr cesitli calismalarda PZR yonteminin
duyarliiginin daha yiiksek oldugu gosterilmistir.
Barbut ve ark. toplam 52 hastanin 38 (%32,5)’inde
kiltiiri negatif olmasina ragmen PZR ile C. difficile
pozitif saptadiklarini bildirmislerdir (28).

150 hastanin sonuclarinin degerlendirildigi bir
baska calismada PZR icin duyarliigin %99,1, kiltir
yontemi icin ise %51 oldugu belirtilmistir (29). Bir
Avrupa calismasinda, duyarliigin RT-PZR’de % 100,
ELISA yonteminde % 58,8 oldugu bildirilmistir (30).
kaltir
laboratuvarlarda C.

Anaerop yapma imkani olan
difficile izolasyonu selektif
besiyerleri kullanilarak yapilmakla birlikte, uzun

zaman almasi ve islemin pahali olmasindan dolay
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cogu laboratuvar tarafindan tercih edilmemektedir.
difficile
izolatlarinin toksijenik olup olmadiklarinin ayrimi

Ayrica, rutin kiltlir ile Ureyen C.

yapilamamaktadir. Bu nedenle 6zgilligi %90’1n
izerinde olmasina ragmen ¢ogu laboratuvar rutinde
kiltura tercih etmemektedir (31). Calismamizda
gelen diskilarin anaerop kiiltiirleri yapilmadigr icin

yontem karsilastirmasi yapilamamistir.

ETiK KURUL ONAYI

* Bu calisma Etik Kurul izni gerektirmemektedir

CIKAR CATISMASI

Sonu¢ olarak C. difficile hastanede vyatan
hastalarda antibiyotikle iliskili ishalin en sik goriilen
sebebi olarak degerlendirilmektedir. PZR ile hizli
ve dogru tan1 konmasi tedaviye erken baslanmasi
acisindan onem tasimaktadir. Xpert CD testinin en
onemli avantaji hizlilk ve uygulama kolayligidir.
Test sadece 45 dakika surer. Ayrica hastanede kalis
suresinin azalmasinin toplam maliyet ve ekonomik

ylikii de azaltacagi disuinilmektedir.

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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ABSTRACT

Objective: Toxoplasma gondii, Toxocara spp, and
antinuclear antibodies (ANAs) have been reported as a
cause of abortion. To determine the prevalence rate of
T. gondii, Toxocara spp, and ANAs in aborted women,
and to investigate the association between infection
and the number of the sociodemographic estimated risk

factors.

Methods: This study was carried out in aborted
women referred to the Qaem hospital in Mashhad
city (Razavi Khorasan Province). Serum samples were
examined for the presence of Antinuclear Antibody
(IgG antibodies), anti-Toxoplasma gondii IgG and IgM
antibodies, and IgG anti-toxocariasis spp antibodies by
ELISA (Enzyme-Linked Immunosorbent Assay) kit. Data
like contact with animals’ cats and dogs, age, and Type
of cause of abortion (in most cases) were collected as

risk factors for the prevalence of infection.

OZET

Amag: Toxoplasma  gondii, Toxocara spp ve
antinukleer antikorlar (ANA’lar) dusiik nedeni olarak
rapor edilmistir. Bu calismamin amaci dusik yapan
kadinlarda T. gondii, Toxocara spp ve ANA prevalans
oranin1 belirlemek ve enfeksiyon ile sosyodemografik
olarak tahmin edilen risk faktorlerinin sayis1 arasindaki

iliskiyi arastirmaktir.

Yontem: Bu calisma, Meshed sehrinde (Razavi
Horasan Eyaleti) Qaem hastanesine sevk edilen dusuk
yapan kadinlarda gerceklestirildi. Serum numuneleri
ELISA (Enzyme-Linked Immunosorbent Assay) kiti ile
Antinuikleer Antikor (IgG antikorlar), anti-Toxoplasma
gondii 1gG ve IgM antikorlan ve IgG anti-toksokariazis
spp antikorlarinin varligi acisindan incelendi. Kedi
ve kopek gibi hayvanlarla temas, yas ve dusik nedeni
(cogu vakada) gibi veriler enfeksiyon prevalansi icin risk

faktorleri olarak toplandi.
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Results: Out of 162 total samples of pregnant
women were collected, 28% were positive for T. gondii
IgG, and 2% IgM, anti-Toxocara spp IgG antibodies were
detected in 12% and Antinuclear antibodies detected in
31% in pregnant women with abortion. Co-infection of
T. gondii and Toxocara spp detected in 9%, also ANAs
detected in cases with T. gondii in 24% and 10% with
Toxocara spp. ANAs showed positivity with co-infection
of T. gondii and Toxocara spp in 8%. This study showed
a significant association between infection of each T.
gondii, Toxocara spp, and ANAs with age and animal

contact such as cats and dogs.

Conclusion: These study findings indicated that
there is a relatively high prevalence of T. gondii,
Toxocara spp, and ANAs in pregnant women with
abortion. The coexistence of two agents or of one with
ANAs increases the risk of abortion. All of them showed
association with age and contact with domestic animals

like cats and dogs.

Key Words: Antinuclear antibody, toxoplasmosis,

toxocariasis, pregnant women, abortion

Bulgular: Toplam 162 gebeden alinan orneklerin
%28’inde T. gondii IgG, %2’sinde IgM pozitifligi, %12’sinde
anti-Toxocara spp IgG antikorlar1 ve abortus yapan
gebelerin % 31’inde Antinukleer antikorlar tespit edildi.
Olgularin %9’unda T. gondii ve Toxocara tirlerinin ko-
enfeksiyonu, T. gondii olgularinda %24 ve Toxocara
spp. olgularinda %10 oraninda ANA’lar tespit edildi. T.
gondii ve Toxocara tirlerinin ko-enfeksiyonunda ise
ANA pozitifligi %8 oraninda bulundu. Bu calisma, hem
T. gondii, hem Toxocara spp. enfeksiyonlari ve hem de
ANA’'larin, olgularin yas1 ve kedi, kopek gibi hayvanlarla

temasi arasinda onemli bir iliski oldugunu gostermistir.

Sonu¢: Bu calisma bulgulan, disik yapan gebe
ve ANA’larin

prevalansinin nispeten yiksek oldugunu gostermistir.

kadinlarda T. gondii, Toxocara spp.

iki ajamin beraber veya her birinin ANA’larla birlikte

bulunmas1 disuk riskini artirir.  Bunlarin  hepsinin

olgularin yas1 ve kedi, kopek gibi evcil hayvanlarla

temasiyla iliskili oldugunu gosterdi.

Anahtar Kelimeler:  Antiniikleer  antikor,

toxoplasmosis, toxocariasis, hamile kadinlar, abortus

INTRODUCTION

Autoimmune disorders are most common in
women 6-10 times than men (1). The number
of autoantibodies reported as a cause of early
pregnancy rejection in 30% of women (2). Among
those antibodies, antinuclear antibodies (ANAs) are
a group of autoantibodies that targeted nuclear and
cytoplasmatic antigens (3). The immunologic linkage
between the mother and the embryo is a pivotal
factor for pregnancy completing (4, 5) and supposed
that variation in this immunologic parameters can
cause significant complications including recurrent
abortion (6). The mechanism by which ANAs lead
to abortion is not known well but according to a
hypothesis, ANAs cause an inflammation in the
uterus which be not convenient for implantation
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of the embryo(7). There is growing attention in
investigating the association between autoimmune
diseases and infection with parasites like Toxoplasma
gondii and Toxocara spp (8, 9). Toxoplasmosis is
a common zoonotic infectious disease caused by
Toxoplasma gondii which recognized as the third
most prevalent cause of mortality from foodborne
infection, and the most common protozoan infectious
agent causing abortion (10-12) and main infection
route is through contact with infected cats’ feces
(13). Globally , toxocariasis is known as one of the
most prevalent zoonotic infectious disease caused
by the larval stages of Toxocara canis and Toxocara
cati, the common roundworms of dogs and cats,
respectively (14, 15). Humans can be infected by the
occasional ingestion of embryonated Toxocara spp via
contaminated soil or food (16, 17) or by the ingestion



of encapsulated larvae in the tissues of meat and/
or raw or undercooked viscera of chicken, ducks,
and cattle infected with T. canis larvae (18, 19).
The prevalence of toxocariasis infection in pregnant
women is infrequent, while in case of infection
is possible to cause implications in reproductive
health (20, 21). The present study was performed
to investigate any potential association between
T. gondii, Toxocara spp infection, and antinuclear
antibodies by assessing the seroprevalence diagnosis
and their estimated risk factors in pregnant women
with abortion in Mashhad city Iran.

MATERIAL and METHOD

Sampling strategy

This study was performed from 26 June 2018 to
17 January 2018 in pregnant women with abortion
referred to the Qaem hospital in Mashhad city (Razavi
Khorasan Province).
Immunoserology

A total of 162 pregnant women with abortion (81
cases) and Healthy pregnant women (81 case) were
enrolledin this study. All stages of the experiment were
conducted in the specialized immunology laboratory.
About 2-4 mL of whole blood samples were taken from
each participant using venipuncture. The samples
were allowed to clot and centrifuged at 1000 g for 3
minutes in order to the separation of sera (Because
the samples were to be analyzed for the presence of
Antinuclear Antibody (ANA), the samples were placed
immediately at 4 °C after centrifugation). Samples
were stable for 14 days at 4 °C and for 21 days at -20
°C for ANA detection (22). In addition, the hemolysis
serum samples were not tested. Sera samples were
screened for anti-Toxoplasma gondii (IgG, IgM),
anti-Toxocara spp (IgG) antibodies, and Antinuclear
Antibody (IgG) using ELISA kit (EUROIMMUN, Germany
for Toxoplasmosis, Antinuclear Antibody (ANA), and
IBL, Germany for Toxocariasis). The kit has sensitivity
and specificity of >98%. According to the contents of
the kit and the results of the ELISA reader (ELx800,

manufactured by BioTek).
Statistical analysis

Data analysis for this study was performed using
the SPSS software version 20 (SPSS, Chicago, IL, USA).
Associations between the presence of Antinuclear
Antibody (ANA), Toxocariasis, and Toxoplasmosiss
were evaluated by Pearsons chi-square test.

The
University of Medical Sciences Regional Research
Ethics Committee.(Date: 24.01.2021 and Number:
IR.ZAUMS.REC.1399.487).

study was approved by the Zahedan

RESULTS

Seroprevalence of ANA

ANAs were detected in 31% of pregnant women
with abortion. A positive ANA was recorded and
showed a significant association with age of women
(p=0.005), a positive correlation has been detected
between infection rate and age. The causes of
abortion have been reported and showed a significant
association with ANAs (p=0.042). In addition to the
role of contact with dogs or cats and the prevalence
of infection (p=0.001) (Table 1). The incidence rate
of infection varied in pregnant women with abortion
and healthy pregnant women (Figure 1). also, the
association between ANAs with the number of
abortions (Figure 2).

Seroprevalence of Toxoplasmosis

Out of 81 pregnant women with abortion, 28 %
showed specific 1gG for T. gondii. With Negative IgM.
The age of these women showed a significant association
with the prevalence rate of infection (P=0.001).
The causes of abortion showed association with
Toxoplasmosis (P=0.033) especially endometrial cancer.
Also, contact with cats was associated significantly
(P=0.002) (Table 2), while IgM detected only in 2% with
IgG Negative without significant association with age,
cause of abortion, and animal contact. Also, 8% of cases
showed positive for both IgG and IgM with a significant
association with both cause of abortion and animal
contact (P=0.045, 0.03 respectively).
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Table 1. The presence of Antinuclear Antibody (ANA) in pregnant women with abortion

Variables Samples N (%) Positivity N(%) Prevalence Ratio P-value
Age 0.005
20-29 27 (33.34%) 05(16.13%) 1
30-39 35 (43.20%) 11(35.48%) 1.05
40-49 09 (11.11%) 05(16.13%) 2.1
50 or more 10 (12.35%) 10(32.26%) 4.38
Total 81 (100%) 31(100%)
The cause of abortion 0.042
Hypertension 15(18.52) 05(16.14) 1
Bleeding 16(19.76) 03(9.68) 0.63
Molar Pregnancy 13(16.05) 04(12.90) 1.1
Ectopic Pregnancy 11(13.58) 02(6.45) 0.62
Abnormal uterine bleeding (AUB) 06(7.40) 03(9.68) 1.84
Uterine fibroids 03(3.70) 01(3.22) 1.2
Uterine rupture 09(11.11) 06(19.36) 2.6
Endometriosis 01(1.23) 01(3.22) 3.6
Placenta Accreta 02(2.47) 02(6.45) 3.7
cervical cancer 02(2.47) 02(6.45) 3.7
Endometrial cancer 02(2.47) 02(6.45) 3.7
Other cause 01(1.24) 00(00) 0
Contact with dog and cat 0.001
Yes 37(45.68) 25(80.65) 1
No 44(54.32) 06(19.35) 0.34
= Toxocariasis = Toxoplasmosis = Coinfection = ANA
m ANA-Toxocariasis =m ANA-Toxoplasmosis m ANA-Coinfection
S0 46.91
as
40
— 35
£ 29.63
@ 30
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10 6.18 204 S
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healthy pregnant women pregnant women with abortion
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Figure 1. Comparison of infection prevalence and the presence of Antinuclear Antibody (ANA) in pregnant women with
abortion and healthy pregnant women
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Figure 2. Analysis of all pregnant women with abortion for the presence or absence of Antinuclear Antibody (ANA) based
on the number of abortions

Table 2. Prevalence of Toxoplasmosis (IgG positive and IgM negative) in pregnant women with abortion

Variables Samples N (%) Positivity N (%) Prevalence Ratio P-value
Age 0.001
20-29 27 (33.34) 04(14.28) 1
30-39 35 (43.20) 08(28.56) 0.75
40-49 09 (11.11) 06(21.43) 2.85
50 or more 10 (12.35) 10(35.73) 4.95
Total 81 (100) 28(100)
The cause of abortion 0.033
Hypertension 15(18.52) 03(10.71) 1
Bleeding 16(19.76) 04(14.30) 0.93
Molar Pregnancy 13(16.05) 01(3.57) 0.27
Ectopic Pregnancy 11(13.58) 03(10.71) 1.04
Abnormal uterine bleeding (AUB) 06(7.40) 04(14.30) 2.75
Uterine fibroids 03(3.70) 01(3.57) 1.30
Uterine rupture 09(11.11) 07(25) 3.45
Endometriosis 01(1.23) 01(3.57) 3.98
cervical cancer 02(2.47) 01(3.57) 2.02
Endometrial cancer 02(2.47) 02(7.13) 4.03
Adnexa of uterus 01(1.24) 01(3.57) 3.97
Other cause 02(2.47) 00(00) 0
Contact with dog and cat 0.002
Yes 37(45.68) 25(89.29) 1
No 44(54.32) 03(10.71) 0.2
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Seroprevalence of Toxocariasis

Out of 81 pregnant women with abortion, 12 %
showed specific 1gG for Toxocara spp. The age of
these women showed a significant association with
the prevalence rate of infection (P=0.037). Also,
contact with cats or dogs was associated significantly
(P=0.004) (Table 3).

Seroprevalence  of

co-infection between

Toxocariasis and Toxoplasmosis Seropositivity of
Toxocariasis and Toxoplasmosis co-infection were
detected in 9% of pregnant women with abortion.
(Table 4) shows there was a significant relation
between co-infection with age (P=0.014) and contact
with an animal like cats or dogs shows a significant
association, while the cause of abortion is not
associated with co-infection.

Table 3. Prevalence of Toxocariasis infection (IgG positive) in pregnant women with abortion

Variables Samples N (%) Positivity N (%) Prevalence Ratio P-value
Age 0.037
20-29 27 (33.34) 01(8.33) 1
30-39 35 (43.20) 05(41.65) 1.08
40-49 09 (11.11) 03(25.01) 3
50 or more 10 (12.35) 03(25.01) 2.7
Total 81 (100) 12(100)
The cause of abortion 0.451
Bleeding 16(19.76) 03(25) 1
Molar Pregnancy 13(16.05) 01(8.33) 0.55
Ectopic Pregnancy 11(13.58) 01(8.33) 0.67
Abnormal uterine bleeding (AUB) 06(7.40) 02(16.68) 2.84
Uterine rupture 09(11.11) 03(25) 3
Placenta Accreta 02(2.47) 01(8.33) 4.09
Adnexa of uterus 01(1.24) 01(8.33) 8.27
Other cause 23(28.39) 00(00) 0
Contact with dog and cat 0.004
Yes 37(45.68) 08(100) 1
No 44(54.32) 00(00) 0

Seroprevalence of ANAs with Toxoplasmosis
Seropositivity for ANAs was detected in addition
to the presence of T. gondii in 24% of women with
abortion. (Table 5) shows there was a significant
association with age, cause of abortion especially
cervical cancer and Endometrial cancer, and contact
with an animal like cats or dogs also shows significant
relation (P= 0.002, 0.004,0.001) respectively.
Seroprevalence of ANAs with Toxocariasis
(Table 6) shows that 10% of pregnant women
with abortion have seropositivity for both ANAs and
Toxocariasis. Significant relation of infection with
age and animal contact was reported (P=0.009, 0.002
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respectively). The cause of abortion did not show a
significant association, but abortion due to Abnormal
uterine bleeding (AUB) shows the highest prevalence
cause.

Seroprevalence of ANAs with co-infection of
(Toxocariasis and Toxoplasmosis) Seroprevalence
(Table 7). It had been found that the positivity of
co-infection and ANAs in 8% of pregnant women
with abortion. In addition to showing the significant
relation with age with a high prevalence rate in age
group (40-49) and animal contact (P=0.003, 0.004
respectively).



Table 4. Prevalence of Toxoplasmosis and Toxocariasis infection in pregnant women with abortion

Variables Samples N (%) Positivity N (%) Prevalence Ratio P-value
Age 0.014
20-29 27 (33.34) 00(00) 0
30-39 35 (43.20) 04(44.44) 1
40-49 09 (11.11) 02(22.22) 2.5
50 or more 10 (12.35) 03(33.34) 4.3
Total 81 (100) 09(100)
The cause of abortion 0.301
Bleeding 16(19.76) 01(11.11) 1
Ectopic Pregnancy 11(13.58) 01(11.11) 0.9
Abnormal uterine bleeding (AUB) 06(7.40) 02(22.22) 3.9
Uterine rupture 09(11.11) 03(33.34) 4.4
Placenta Accreta 02(2.47) 01(11.11) 5.3
Adnexa of uterus 01(1.24) 01(11.11) 6.6
Other cause 36(44.44) 00(00) 0
Contact with dog and cat 0.003
Yes 37(45.68) 09(100) 1
No 44(54.32) 00(00) 0
Table 5. The presence of Antinuclear Antibody (ANA) and Toxoplasmosis in pregnant women with abortion
Variables Samples N (%) Positivity N (%) Prevalence Ratio P-value
Age 0.002
20-29 27 (33.34) 06(25) 1
30-39 35 (43.20) 03(12.50) 0.35
40-49 09 (11.11) 05(20.83) 2.7
50 or more 10 (12.35) 10(41.67) 6.1
Total 81 (100) 24(100)
The cause of abortion 0.004
Hypertension 15(18.52) 02(8.34) 1
Bleeding 16(19.76) 02(8.34) 0.5
Molar Pregnancy 13(16.05) 02(8.34) 0.6
Ectopic Pregnancy 11(13.58) 02(8.34) 0.75
Abnormal uterine bleeding (AUB) 06(7.40) 03(12.48) 2.3
Uterine fibroids 03(3.70) 01(4.16) 1.45
Uterine rupture 09(11.11) 06(25) 3.3
Endometriosis 01(1.23) 01(4.16) 4.2
Placenta Accreta 02(2.47) 01(4.16) 2.4
cervical cancer 02(2.47) 02(8.34) 4.5
Endometrial cancer 02(2.47) 02(8.34) 4.5
Other cause 01(1.24) 00(00) 0
Contact with dog and cat 0.001
Yes 37(45.68) 23(95.84) 1
No 44(54.32) 01(4.16) 0.06
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Table 6. The presence of Antinuclear Antibody (ANA) and Toxocariasis infection in pregnant women with abortion

Variables Samples N (%) Positivity N (%) Prevalence Ratio P-value
Age 0.009
20-29 27 (33.34) 00(00) 0
30-39 35 (43.20) 04(40) 1
40-49 09 (11.11) 03(30) 3.8
50 or more 10 (12.35) 03(30) 3.3
Total 81 (100) 10 (100)
The cause of abortion 0.601
Bleeding 16(19.76) 02(20) 1
Molar Pregnancy 13(16.05) 01(10) 0.66
Ectopic Pregnancy 11(13.58) 01(10) 0.8
Abnormal uterine bleeding (AUB) 06(7.40) 02(20) 3.45
Uterine rupture 09(11.11) 03(30) 4.3
Placenta Accreta 02(2.47) 01(10) 4.9
Other cause 24(29.63) 00(00) 0
Contact with dog and cat 0.002
Yes 37(45.68) 10(100) 1
No 44(54.32) 00(00) 0
Table 7. The presence of Antinuclear Antibody (ANA) and Coinfection in pregnant women with abortion
Variables Samples N (%) Positivity N (%) Prevalence Ratio P-value
Age 0.003
20-29 27 (33.34) 00(00) 0
30-39 35 (43.20) 02(25) 1
40-49 09 (11.11) 03(37.50) 5.1
50 or more 10 (12.35) 03(37.50) 4.5
Total 81 (100) 08 (100)
The cause of abortion 0.317
Bleeding 16(19.76) 01(12.50) 1
Ectopic Pregnancy 11(13.58) 01(12.50) 1
Abnormal uterine bleeding (AUB) 06(7.40) 02(25) 4.5
Uterine rupture 09(11.11) 03(37.50) 4.95
Placenta Accreta 02(2.47) 01(12.50) 5.8
Other cause 37(45.68) 00(00) 0
Contact with dog and cat 0.004
Yes 37(45.68) 08(100) 1
No 44(54.32) 00(00) 0
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DISCUSSION and CONCLUSION

Abortion is a public health problem, currently,
the clinical and experimental research studying the
reasons for abortion has been increased as a try to
solve this problem (23). In this study, we investigated
the seroprevalence of each antinuclear antibodies,
Toxoplasmosis, and Toxocariasis among healthy
pregnant women and pregnant women with the
abortion of Mashhad city. Immunological responses
may lead to infertility and miscarriage in a number
of cases. Any disruption in the normal immunological
association between mother and conceptus is well
acted as the main risk factor for abortion. ANAs
positivity reported as one of the autoimmune factors
that causing 30% of fetal rejection cases (24).
Shoenfeld et al in 2006 reported the association
between autoimmune disorders in pregnant women
and their history of recurrent abortion (25). Among
parasitic infections, toxoplasmosis and toxocariasis
are recognized as globally distributed zoonotic
diseases (26).Toxoplasmosis in pregnant women has
a hazardous effect it may cause abortion. A number
of previous studies have reported the association
between T. gondii infection with unexplained
abortion (27, 28). In this study, we estimated the
prevalence rate of IgG for T. gondii in 162 (81 healthy
pregnant women, 81pregnant women with abortion)
in Mashhad, Iran. In agreement with several studies
in Iran, the prevalence of T. gondii was 31-32% were
reported (29-31). As shown in our results section, 28%
of women were IgG positive which was less than last
reports from Iran(>40%) (32, 33). Toxocariasis infection
in pregnant women has a harmful effect which may
reach to pregnancy loss. The overall Toxocara 1gG
prevalence among pregnant women with abortion
in our study was 12%, which is lower than that of a
previous study conducted in Ilam province in western
Iran, IgG antibody was detected in (17.99 %) (34)
and higher than the study conducted in Brazil which
reported infection only in 6.4% of pregnant women
with abortion (35). A number of variables have shown

their association with Antinuclear antibody (ANA)
and infection of Toxoplasma gondii and Toxocara spp
and such as age, domestic animal contact, and cause
of abortion. Our study findings showed a significant
association between age and ANAs positivity with
high prevalence in the groups (50 or more) and (40-
49) with (4.38, 2.1 fold respectively). In agreement
with Satoh et al in 2012 , ANA positivity associated
with age, infection peak at age 40 to 49 years, (36)
and seroprevalence of T. gondii IgG with age (37) was
reported. Also in agreement with several studies that
reported an increase in seroprevalence of T. gondii
IgG with age(38-40). Our study findings showed a
significant association between Toxocara IgG and age.
Domestic animal contact such as cats and dogs has
been recognized as the main transmission route for
infection of both T. gondii and Toxocara spp (41, 42).
In agreement with Lappin in 2010 IgM for T. gondii
was detected only in 2% of pregnant women with
abortion was reported (41). Our study results showed
that contact with domestic animals such as cats or
dogs significantly associated with seroprevalence of
T. gondii 1gG. In agreement with Cong et al in 2014,
the association between toxocariasis and contact with
dogs and cats was observed (42). Our study finding
showed that the seroprevalence of Toxocara IgG was
significantly associated with domestic animal contact.
In addition to our study findings showed a significant
association of ANAs with domestic animal contact.
Abortion causes varied and a number of them showed
association with variables that have been studied in
the present study. Seroprevalence of T. gondii IgG in
our study showed a statically significant association
of this infection with abortion causes especially
Endometrial cancer, Endometriosis, and Adnexa of
uterus respectively. Also, Seroprevalence of Toxocara
spp in this study showed association with both
bleeding and uterine rupture as an abortion cause
without significant association. Toxoplasma gondii
and Toxocara spp are very different parasites, one a
protozoan and the other a helminth, both organisms
sharing the same transmission through contaminated
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soil. Cats and dogs both excrete feces in soil and
humans ingest soil during work (43). According to a
2017 study, the prevalence of T. gondii and Toxocara
spp had similar risk factors equal to the present
study(20). ANAs positivity was detected in 24% of
pregnant women with abortion with seropositive T.
gondii 1gG, a significant association with age, cause of
abortion, and contact with cats have been observed.
Similarly, ANAs positivity was detected in 10% of
pregnant women with abortion with seropositive
Toxocara spp, association with age, and contact with
dogs and cats . In addition to the presence of ANAs in

ETHICS COMITTEE APPROVAL

cases with co-infection of T. gondii and Toxocara spp
in 8%, relation with age and contact with the animal
are statically significant.

In conclusion, the current study revealed that
31%, 28%, 12% of Antinuclear Antibodies, Toxoplasma
gondii, Toxocara spp respectively. These study findings
indicated that there is a relatively high prevalence of
T. gondii, Toxocara spp, and ANAs in pregnant women
with abortion. The coexistence of two agents or of
one with ANAs increases the risk of abortion. All of
them showed association with age and contact with
domestic animals like cats and dogs.

* The study was approved by the Zahedan University of Medical Sciences Regional Research Ethics Committee.
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Samsun Bafra Devlet Hastanesi yogun bakim iinitelerinde
endotrakeal aspirat kiiltiiriinde ilireyen Acinetobacter baumannii
suslar1 ve COVID-19 etkisi (2019-2020)

Seda GUDUL HAvVUZ!

OzZET
Amag: Acinetobacter baumannii, hastane
ortaminda uzun siire yasama yetenegine sahip

ventilasyon ile iliskili pnomoninin onemli bir etkenidir.
Bu patojene etkili olan antibiyotiklere karsi artan
direng endise yaratmaktadir. Bu calismada yogun bakim
Unitelerinde endotrekeal aspirat (ETA) kiltirlerinde
ureyen A. baumannii suslarimin antibiyotik direng
profilleri ve uzun sire ulkemizde en cok vakanin
goriildiigii  ilimizde COVID-19 pandemisinin direng

profilleri Uzerindeki etkisi incelenmistir.

Yontem: Calismamiza, Ocak 2019 ile Aralik 2020

tarihleri arasinda Bafra Devlet Hastanesi yogun

bakim initelerinden laboratuvarimiza gonderilen
ETA orneklerinden izole edilen toplam 74 adet A.
dahil

yontemler ve yar1 otomatik bakteri tanimlama sistemi

baumannii izolati edilmistir. Konvansiyonel
Vitek-2 (bioMérieux, Fransa) kullanilarak izole edilen A.
baumannii suslarinin antibiyotik duyarliliklar1 Avrupa
Antimikribiyal Duyarlilk Test Komitesi European
Committee on Antimicrobial Susceptibility Testing
(EUCAST) standartlarina uygun olarak Vitek-2 sistemi

ile test edilmistir.

ABSTRACT

Objective: Acinetobacter baumanniiis an important
causative agent of ventilation-associated pneumonia
capable of long-term survival in the hospital setting.
Increasing resistance to antibiotics effective against
this pathogen is of concern. In this study, the antibiotic
resistance profiles of A. baumannii strains grown in
endotracheal aspirate (ETA) cultures in intensive care
units and the effect of the COVID-19 pandemic on the
resistance profiles in our province where the highest
number of cases were observed in our country for a long

time were investigated.

Methods: Our study included 74 A. baumannii
isolates isolated from ETA samples that was sent to our
laboratory from the intensive care units of Bafra State
Hospital between January 2019 and December 2020.
Bacteria were identified using conventional methods and
a semi automatic bacterial identification system Vitek-2
(bioMérieux, France). The antibiotic susceptibility tests
of the isolated strains were studied in accordance with
the European Committee for Antimicrobial Susceptibility
Testing (EUCAST) standards. Antibiotic susceptibility of

A. baumannii strains was tested with Vitek-2 system.
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Bulgular: COVID-19 pandemisi oncesinde 18 hasta
ile pandemi doneminde 56 hastanin ortalama yas ve
standart sapmalan sirasiyla 83,0 + 8,3 ve 70,5 + 14,9
(p<0,001) olarak saptanmstir. Yillara gore cinsiyetin
dagilimlan arasinda istatistiksel olarak anlamli bir fark
bulunmustur (p=0,025). 2019 yilinda hastalarin %55,6’s1
kadinken, 2020 y1linda %73,2’si erkek olarak saptanmistir.
iki dsnemde 6liim oranlan (p=0,628) ve solunum destek
ihtiyaclarnn (p=0,191) bakimindan fark gorilmemistir.
Pandeminin izole edilen A. baumannii sayisim %311
oraminda arttirdigi saptanmisti. iki dénemde de
direnc en fazla, piperasilin/tazobaktam, seftazidim,
siprofloksasin ve imipeneme kars1 gorulmustir. Her iki
déneme bakildiginda, amikasin direnci 2020 yilinda daha
az oranda gorulmustir. Yillara gore tigesiklin direnc
oranlarn arasinda istatistiksel olarak anlamli bir fark
bulunmustur (p<0,001). 2019 yiinda suslarin tigesiklin
duyarliligl, %88,9 iken 2020 yilinda %26,8 olarak tespit
edilmistir. 2019 yilinda suslarin %11,1’i, 2020 yilinda
ise %64,3’u tigesikline orta derece duyarli bulunmustur.
Bu calismada izolatlarin sadece birinde (%1,4) kolistin
direnci gozlenirken, bes izolatta (%6,8) ise tigesiklin
(%1,4)

disindaki tiim antibiyotiklere duyarli olarak bulunmustur.

direnci saptanmistir. Bir izolat ceftazidim
73 A. baumannii izolatinin ¢cogul antibiyotik direncine
bakildiginda; coklu ilac direnci (CID) %22,9 (n:17), asin
ilac direnci (AID) %74,3 (n:55), tiim ilaclara direnc (TiD)
%1,4 (n:1) olarak bulunmustur. Pandemi 6ncesi ve sonrasi
amikasin, meropenem ve tigesiklin direncleri acisindan
istatistiksel fark bulunmakla beraber direnc paternleri

arasinda fark bulunmamistir (p=0,281).

Sonug: A. baumannii’ye  karst en etkin
antibiyotiklerin kolistin ve tigesiklin oldugu gorilmistar.
COVID-19 pandemisinin, direnc paternlerinin oranlarini
degistirmedigi saptanmistir. Her hastanenin kendi direnc
paternlerini belirlemesi, sonuclarina gore ampirik tedavi
protokollerini giincellemesi ve klinisyenlerin uygun
antibiyotikleri erkenden kullanmasiyla bu enfeksiyon ile

miicadelede basarinin artacagi distiniilmektedir.

Anahtar Kelimeler: Acinetobacter baumannii,
COVID-19, antibiyotik direnc paternleri, 6lim, otomatize

sistem

Turk Hij Den Biyol Derg

Results: The mean age and standard deviations of 18
patients before the COVID-19 pandemic and 56 patients
after the pandemic were found to be 83,0 + 8,3 and 70,5
+ 14,9 (p<0,001), respectively. A statistically significant
difference was found between the distributions of gender
by years (p= 0,025). While 55,6% of the patients were
female in 2019, 73,2% of the patients in 2020 were male.
There was no difference between the two periods in terms
of death rates (p=0,628) and respiratory support needs
(p=0,191). It was determined that the pandemic increased
the number of isolated A. baumannii by 311%. For the
two periods, resistance was the greatest for piperacillin/
tazobactam, ceftazidime, ciprofloxacin and against
imipenem. Examinig the two periods, amikacin resistance
was seen to a lesser extent in 2020. Astatistically significant
difference was found between tigecycline resistance rates
by years (p<0,001). While the tigecycline susceptibility
of strains was 88,9% in 2019, it was found to be 26,8% in
2020. 11,1% of the strains in 2019 and 64,3% in 2020 were
found to be moderately susceptible. In this study, colistin
resistance was observed in one (1,4%) of all isolates, while
tigecycline resistance was detected in five isolates (6,8%).
One isolate (1,4%) was susceptible to all antibiotics except
ceftazidime. When the multi-antibiotic resistance of 73
A. baumannii isolates was examined, multidrug resistant
(MDR) was 22,9% (n:17), extensive drug resistance (XDR)
was 74,3% (n:55), pandrug resistance (PDR) was 1,4% (n:1).
Although there was a statistical difference in amikacin,
meropenem and tigecycline resistances before and after
the pandemic, no difference was found between the

resistance patterns (p=0,281).

Conclusion: It has been observed that the most
effective antibiotics against A. baumannii are colistin and
tigecycline. It was determined that the COVID-19 pandemic
did not change the resistance pattern rates. It is thought
that success in fighting this infection will increase when
each hospital determines its own resistance patterns,
updates empirical treatment protocols based on their

results, and clinicians use appropriate antibiotics early.

Key Words: Acinetobacter baumannii, COVID-19,

antibiotic resistance patterns, death, automated

system



GIRIS

Yogun bakimlardaki nozokomiyal pndmonilerin
ve kan dolasimi kaynakli enfeksiyonlarin en onemli
nedeni, Acinetobacter = baumannii’dir (1,2). Bu
mikroorganizmanin neden oldugu enfeksiyonlarin
sayisinin giderek artmasi ve coklu ilac direncine sahip
olmasi yogun bakimdaki hastalar icin 6nemli bir sorun
haline gelmistir (2).

Acinetobacter turleri zorunlu aerop, gram negatif
kokobasil goruinumiinde, oksidaz negatif, hareketsiz,
nonfermentatif basillerdir. Saglikli insanlarin deri
florasinda ve hastane ortaminda bulunabilen dis
ortam kosullarina dayanikli mikroorganizmalardir
(3). Yogun bakim iinitelerinde ortaya c¢ikan hastane
enfeksiyonlarinin tedavisi guc ve mortalitesi yuksektir
(4, 5). Hastanede yatan ve A. baumannii ile enfekte
olan hastalarda mortalitenin yaklasik olarak %30 oldugu
bildirilmektedir (6).

A.  baumannii’nin neden oldugu ist solunum
yolu kolonizasyonu ile gercek pnomoniyi birbirinden
ayirmak oldukca giictiin. A.  baumannii, saglikli
insanlarda enfeksiyona neden olmazken bariyer
fonksiyonlarni veya florasi bozulmus, imminitesi
zayiflams kisilerde enfeksiyonlara neden olmaktadir
(3, 5). Acinetobacter’lere bagli ventilator ile iliskili
pnomoni, bakteriyemi, idrar yolu enfeksiyonlar, yara
enfeksiyonlari, menenjit, peritonit gibi enfeksiyonlarin
cok buiyuik bir bolumiinden A. baumannii sorumludur
(3, 7).

Viral solunum vyolu enfeksiyonlarinda, siklikla
superenfeksiyonlar ve koenfeksiyonlar goriilmektedir
(8). COVID-19 nedeni ile baz1 hastalarda ciddi solunum
problemleri yasanmakta, hatta hastalarin %5-15’inde
yogun bakim ihtiyact ve mekanik ventilasyon destegi
gerekmektedir (9, 10). Viral enfeksiyona karsi gelisen
adaptif immiin cevap, konagin bakteriyel enfeksiyona
karst dogustan gelen innate immin yanitim
zayiflatmaktadir. Bu durum, COVID-19’lu hastalarin
akcigerlerinde virlis eredike oldugu zaman sekonder
bakteriyel enfeksiyonlarin ortaya cikisiniaciklamaktadir
(8). Mekanik ventilasyon, immunsupresif kullanimi,
karbapenem ve 3. kusak sefalosporinler gibi onceden
antibiyotik kullanma Oykiisti, kronik akciger hastalig,
malignensiler, invazif girisimler ve Acinetobacter ile

kolonizasyon bu enfeksiyona egilimi arttirmaktadir
(11, 12).

COVID-19 ile iliskili olumler, ozellikle komorbiditesi
olan yaslilarda goriilse de yogun bakimlarda entiibasyon
sonucu ortaya cikan nozokomiyal pnomoniler onemli
risk faktortidir (13). A. baumannii, bircok antibiyotige
dogal olarak direncli olmakla birlikte mobil genetik
unsurlar sayesinde bircok antibiyotik grubuna karsi
hizla direnc gelistirebilmektedir (12). Sirveyans
bulgulan, Avrupa’da yogun bakim ({nitelerinden
izole edilen A.  baumannii’nin aminoglikozitler,
florokinolonlar ve karbapenemlerden olusan gruba
kars1 direncinin, %74 ile %86 arasinda degistigini
gostermistir (14). Karbapenem direncli A. baumannii
(CRAB), hastane enfeksiyonlarina neden olan onemli
bir halk sagligi tehdididir (15). CRAB izolatlan,
polimiksinler ve tigesiklin disinda tum antibiyotiklere
direnclidir (16). Coklu ilac direncli (CID) A. baumannii
izolatlarina kars1 en etkili antimikrobiyal ajan kolistin
olarak bulunmustur (17). Ancak son yillarda kolistin ve
tigesikline direnc gosteren panrezistans A. baumannii
izolatlan bildirilmektedir (16).

Sunulan bu calismada, iki yillik siirede yogun bakim
unitelerindeki hastalarin ETA orneklerinden izole edilen
A. baumannii’ye kars1 antibiyotik direnc oranlarinin
belirlenmesi ve Mart 2020 yilinda baslayan COVID-19
pandemisinin bu oran uzerindeki etkisinin arastiriimasi
amaclanmistir.

GEREC ve YONTEM

Calismaya 2019 Ocak ile 2020 Aralik aylan
arasinda yogun bakim (nitelerinden laboratuvarimiza
gonderilen ETA orneklerinden izole edilen toplam 74
adet A. baumannii susu dahil edilmistir. ETA ornekleri
steril sartlarda bir kateter yardimi ile endotrakeal
tiplin icinden serum fizyolojik verilip, aspire
edilmesiyle elde edilmistir. Aynm1 hastada birden fazla
ureme olduysa, ilk ureme calismaya dahil edilmistir.
Yogun bakim initelerinde 48 saatten az kalan hastalar
ve 48 saatten once enfeksiyon gelisen hastalar calisma
dis1 birakilmistir.

ETA ornekleri, %5 kanli agar, eosin metilen mavisi
ve cikolatamsi agara ekildikten sonra 37 °C’de 18-24
saat inkube edilmistir. Mikroorganizmalarin koloni
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morfolojisi, gram boyanma ozellikleri ve biyokimyasal
testleri (oksidaz ve katalaz) degerlendirilmistir. Kesin
tir tanimlanmasi ve antibiyotik duyarliik testleri
icin 0,5 Mcfarland bulamkliginda siispansiyonlar
hazirlanarak, Vitec 2 Compact® (bioMerieux, Fransa)
otomatize sistem ile Vitec 2 ID-AST ® Kkartlan
kullamlmistir.  izole edilen suslanin  antibiyotik
duyarlibk testleri, Avrupa Antimikrobiyal Duyarlilik
Test Komitesi - European Committee on Antimicrobial
Susceptibility Testing (EUCAST) standartlarina uygun
olarak calisitmistir. Clinical and Laboratory Standards
Institutes (CLSI) ve EUCAST tarafindan tigesiklin icin
onaylanmis minimum inhibitdr konsantrasyon (MIK)
sinir degeri bulunmamaktadir. Bu nedenle Gida ve
ilac Dairesi-Food and Drug Administration (FDA)
tarafindan Enterobacteriaceae icin 6nerilen MIK simir
degeri (<2 pg/mL, duyarli) dikkate alinmstir (18).
Kalite kontrol susu olarak P aeruginosa ATCC 27853
kullamlmistir.  Calismamizda kullamlan antibiyotik
gruplan; antipsodomonal penisilin ile birlikte
beta laktam inhibitorii (piperasilin/tazobaktam),
stilfonamid (trimetoprim/sulfametaksazol),
sefalosporin (seftazidim), antipsodomonal kinolon
(siprofloksasin), aminoglikozidler (gentamisin,
amikasin), karbapenemler (imipenem, meropenem),
tigesiklin ve kolistindir.

izolatlar, tiim antibiyotikler icinde, bir ile iic
antibiyotik grubuna direncli ise CID, bir ya da iki
antibiyotik grubu disinda tim ilaclara direncli ise, “asin
ilac direncli” (AID), mevcut tiim antibiyotiklere direncli
ise “tiim ilac direncli” (TiD) olarak tammlanmustir.

Calisma icin Saglik Bilimleri Universitesi Samsun
Egitim ve Arastirma Hastanesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulundan 27.01.2021/137

Tablo 1. Gruplara gore hasta yasinin karsilastirilmasi

tarih ve 2021/2/14 numarali etik onay alindi ve
Helsinki Bildirgesi’ne bagli kalind1.
istatistiksel Yontem

Veriler IBM SPSS V23 ile analiz edilmistir.
Normal dagilima uygunluk Shapiro-Wilk testi ile
incelenmistir. Gruplara gore normal dagilan hasta
yasinin karsilastinlmasinda, bagimsiz iki ornek t testi
kullamlmistir. Gruplara gore kategorik degiskenlerin
karsilastinlmasinda Ki-kare ve Fisher’s Exact testleri
kullamlmistir.  Analiz sonuglart nicel veriler icin
ortalama + standart sapma ve ortanca (minimum -
maksimum) seklinde kategorik veriler frekans (yiizde)
olarak sunulmustur. Onem diizeyi p<0,050 olarak
alinmistir.

BULGULAR

Calismamizda, hastanemiz ~ yogun bakim
servislerinde yatan hastalarin ETA orneklerinin 2019
yiinda 18, 2020 yilinda ise 56 tanesinden A. baumannii
izole edilmistir. Orneklerin 49’u erkek, 25’i kadin
hastalardan alinmstir. A.  baumannii en sik olarak
3. basamak yogun bakimdaki hastalarin orneklerinde
saptanmistir. Vakalarin %24’G 2019 yilinda, %76’s1
2020 yiinda tespit edilmistir. Pandeminin izole
edilen A. baumannii sayisim %311 oraminda arttirdig
saptanmistir. Hastalara ait yas bilgileri tablo 1’de
belirtilmistir. Gruplara gore hastalarin yas ortalama
degerleri arasinda istatistiksel olarak anlamli bir
fark bulunmus ve COVID-19 pandemi donemindeki
hastalarin daha genc oldugu gorilmistir. (p<0,001).
Pandemi doneminde hasta 6lum oranlarinda bir onceki
yila gore artis gorulmemistir (p=0,628).

Ort. +s. sapma Ort. (min. - maks.) Test istatistigi | p
Grup
2019 Y1l 83,0 +8,3 83,0 (67,0 - 98,0)
t=4,487 <0,001
2020 Y1l 70,5 + 14,9 72,5 (20,0 - 92,0)
Toplam 73,5 + 14,6 75,5 (20,0 - 98,0)
Cinsiyet
Erkek 70,5 + 15,3 74,0 (20,0 - 98,0)
t=-2,579 0,012
Kadin 79,4 + 11,1 84,0 (57,0 - 94,0)

t: Bagimsiz iki 6rnek t test istatistigi

Turk Hij Den Biyol Derg



iki yillk dénemde Acinetobacter pozitif yogun
bakim hastalarinin altta yatan hastaliklari, mevcut

durumlar ve solunum destek ihtiyaci ve cinsiyetlerin

dagilimi tablo 2’de gosterilmistir.

Tablo 2. Gruplara gore kategorik degiskenlerin karsilastirilmasi

2019 il 2020 Y1l Toplam Test istatistigi p
Hastaliklar
COVID 19 0 (0) 37 (66,1) 37 (50)
Akut solunum yetmezligi 0 (0) 2 (3,6) 2 (2,7)
Pnomoni 1 (5,6) 5(8,9) 6 (8,1)
KOAH, pnémoni 5 (27,8) 2 (3,6) 7 (9,5)
KOAH, kalp yetmezligi 1(5,6) 2 (3,6) 3(4,1)
KOAH 1(5,6) 0 (0) 1(1,4)
KOAH , HT 2 (11,1) 0 (0) 22,7)
Alzheimer, solunum yetmezligi 1 (5,6) 3(5,4) 4 (5,4) X2 =49,942 <0,001
KOAH, l&semi 0 (0) 1(1,8) 1(1,4)
Akut solunum yetmezligi, SVH* 3 (16,7) 1 (1,8) 4 (5,4)
Akut solunum yetmezligi, SVH, Ca* 1(5,6) 0 (0) 1(1,4)
Solunum yetmezligi, kafa ici travma 0 (0) 1(1,8) 1(1,4)
Kalp yetmezligi, solunum yetmezligi 3 (16,7) 0 (0) 3 (4,1)
Kaburga kirigi, solunum yetmezligi 0 (0) 1(1,8) 1(1,4)
Subdural kanama, solunum yetmezligi 0 (0) 1(1,8) 1(1,4)
Mevcut durum
Hastanede 0 (0) 1(1,8) 1(1,4)
Olim 17 (94,4) 46 (82,1) 63 (85,1) x2=1,739 0,628
Sevk 0 (0) 1(1,8) 1.(1,4)
Sifa 1(5,6) 8 (14,3) 9 (12,2)
Solunum destegi
Almayan 1(5,6) 0 (0) 1(1,4)
Oksijen inhalasyon 1(5,6) 5 (8,9) 6 (8,1) x2=3,309 0,191
Mekanik ventilasyon 16 (88,9) 51 (91,1) 67 (90,5)
Hastaliklar grup
COVID 19 0 (0) 37 (66,1) 37 (50)
X?=23,786 <0,001
Diger hastaliklar 18 (100) 19 (33,9) 37 (50)
Cinsiyet
Erkek 8 (44,4) 41 (73,2) 49 (66,2) X2 =5,040 0,025
Kadin 10 (55,6) 15 (26,8) 25 (33,8)

*SVH: Serebro vaskiiler hastalik + Ca: Kanser x2: Ki-kare test istatistigi, F: Fisher’s Exact testi

Bold karekterler arasinda istatistiksel fark bulunmaktadir.
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iki yilda da, COVID-19 disi diger sebeplerle gériilmistiir (p=0,191). 2019 ve 2020 yillarinda A.
yatan hasta sayilarinda ve mekanik ventilasyon baumannii suslan icin antibiyotik direnc oranlan
ihtiyaclarinda istatistiksel olarak fark olmadigi tablo 3’de gosterilmistir.

Tablo 3. 2019 ve 2020 yillarina ait antibiyotik direncleri

2019 Yl 2020 Yl Toplam Test istatistigi p
Piperasilin-tazobaktam
Direncli 18 (100) 55 (98,2) 73 (98,6)
Duyarli 0 (0) 1(1,8) 1(1,4) _ -
Trimetoprim-sulfametoksazol
Direncli 16 (88,9) 53 (94,6) 69 (93,2)
0,590°
Duyarli 2 (11,1) 3(5,4) 5 (6,8)
Ceftazidim
Direncli 18 (100) 55 (98,2) 73 (98,6)
Intermed. 0 (0) 1(1,8) 1(1,4) - -
Gentamisin
Direncli 17 (94,4) 52 (92,9) 69 (93,2)
1,000°
Duyarli 1(5,6) 4(7,1) 5 (6,8)
Amikasin
Direncli 12 (66,7) 17 (30,4) 29 (39,2) G
Duyarli 6 (33,3) 39 (69,6) 45 (60,8)
Siprofloksasin
Direncli 18 (100) 55 (98,2) 73 (98,6)
Duyarli 0 (0) 1(1,8) 1(1,4) - -
Imipenem
Direncli 18 (100) 55 (98,2) 73 (98,6)
Duyarli 0 (0) 1(1,8) 1(1,4) - -
Meropenem
Direncli 16 (88,9) 55 (98,2) 71 (95,9)
Duyarli 0 (0) 1(1,8) 1(1,4) X2 =6,667 0,036
Intermed. 2 (11,1) 0 (0) 2 (2,7)
Tigesiklin
Direngli 0 (0) 5 (8,9) 5 (6,8)
Duyarli 16 (88,9) 15 (26,8) 31 (41,9) X2 =21,648 <0,001
Intermed. 2 (11,1) 36 (64,3) 38 (51,4)
Kolistin
Direncli 0 (0) 1(1,8) 1(1,4) i i
Duyarli 18 (100) 55 (98,2) 73 (98,6)

x2: Ki-kare test istatistigi, F: Fisher’s Exact testi
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Her iki donemde de direnc en fazla, piperasilin/
tazobaktam, seftazidim, siprofloksasin ve imipeneme
kars1 goriilmiistiir. iki doneme bakildiginda, amikasin
direnci 2020 yilinda daha az oranda gorulmustur. Bu
calismada tum izolatlarda, kolistin direnci bir hastada
(%1,4) gozlenirken, tigesiklin direnci bes hastada
(%6,8) saptanmistir. 38 hasta (%51,4) ise tigesikline
orta derecede duyarli olarak bulunmustur.

Bir (%1,4),
antibiyotiklere duyarli

izolat ceftazidim disindaki tum
olarak bulunmustur. A.
baumannii suslarn icin antibiyotik direnc paternleri

tablo 4’te gosterilmistir.

73 A.  baumannii izolatinin cogul antibiyotik
direncine bakildiginda CiD %22,9 (n:17), AiD %74,3
(n:55), TiD %1,4 (n:1) olarak bulunmustur.

2020 yiinda COVID-19 ve diger hastaliklara gore
olum durumunun dagilimlan arasinda istatistiksel
olarak anlamli bir fark bulunmamistir (p=0,073). Tablo
5’te yil ayrnnmi yapmaksizin hastalik gruplarina gore
olum durumunun dagilimlan arasinda istatistiksel
olarak anlamli bir fark bulunmadig1 gosterilmistir
(p=0,327).

Tablo 4. A. baumannii suslan icin antibiyotik direnc paternleri

2019 Yl 2020 Yih Toplam Test istatistigi p
ilac reziztans paterni
Duyarli 0 (0) 1(1,8) 1(1,4)
CciD 7 (38,9) 10 (17,9) 17 (23)
- x2=3,824 0,281
AID 11 (61,1) 44 (78,6) 55 (74,3)
TiD 0 (0) 1(1,8) 1(1,4)
CiD: Coklu ilag direnci, AiD:Asin ilac direnci, TiD:Tiim ilaclara direncli,
x2: Ki-kare test istatistigi, F: Fisher’s Exact testi
Tablo 5. Hastalik gruplarina gére olim durumunun karsilastirilmasi
Grup Olim durumu Covid 19 Diger hastaliklar Toplam Test istatistigi p
Sag 1(5,6) 1(5,6)
2019 Yih - =
Olum 17 (94,4) 17 (94,4)
Sag 4 (10,8) 6 (31,6) 10 (17,9)
2020 Y1l - 0,073F
Oliim 33 (89,2) 13 (68,4) 46 (82,1)
Sag 4(10,8) 7 (18,9) 11 (14,9)
Toplam = x%=0,961 0,327
Oliim 33 (89,2) 30 (81,1) 63 (85,1)

x2: Ki-kare test istatistigi, F: Fisher’s Exact testi
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TARTISMA ve SONUC

Sunulan bu calismada, 2019 ve 2020 yillarinda
hastanemiz yogun bakim {initelerinden gelen ETA
kiltirlerinde Ureyen A. baumanniinin direnc profilleri
ve bu direnc profil oranlann uzerinde COVID -19
pandemisinin etkisinin olup olmadigi incelenmistir.
2019 yiinda 7 (%38,9), 2020 yiinda 10 (%17,8) , iki
yilda ise toplam 17 (%23,0) hastada CiD saptanmistir.
2019, 2020 ve toplamda AID sirasiyla, 11 (%61,1), 44
(%78,5) ve 55 (%73,3) hastada saptanmistir. TiD ise
sadece 2020’de bir (%1,8) hastada saptanmistir.
Diinya Saglik Orgiitii (DSO)
tarafindan, insan sagligi icin en tehlikeli olan ve yeni

A.  baumannii,

antibiyotiklere acilen ihtiyac duyulan patojenler
icinde oncelikli 1 kategorisinde yer almaktadir (19).
Yapilan calismalarda A. baumannii’nin en sik yogun
bakim Unitelerinde ve solunum yolu orneklerinden
izole edildigi saptanmistir.
etkili

baslicalari, mikroorganizmanin hastane ortaminda

Direnc gelisiminde

cesitli  faktorler olmaktadir.  Bunlardan

yasamin1  sirdiirebilme yetenegi, uygunsuz ve
yogun antibiyotik kullanimi, mekanik ventilasyon,
trakeostomi, entlibasyon, santral kateterizasyon ve
Uriner kateterizasyon gibi invazif girisimlerdir (20,
21).

Calismamizda, 2020 yiinda COVID-19 ve diger
hastaliklarda oliim durumlan arasinda istatistiksel
olarak anlaml bir fark bulunmamistir (p=0,073). Y1l
ayrimi yapilmaksizin hastalik gruplarina gore olim
durumunun dagilimlan arasinda istatistiksel olarak
bir fark bulunmamistir (p=0,327). 2020
yiinda yogun bakima kabul edilen COVID-19 hasta

sayis1 fazla olmasina ragmen istatistiksel olarak olim

anlaml

oranlarin1 arttirmamistir. Bu sonuglar, olumlerin

COVID-19’dan ziyade Acinetobacter enfeksiyonu ile
ilgili olabilecegini

gostermektedir. Calismamizda

Acinetobacter enfeksiyonu sayisi  pandemiden
sonra %311 oraninda artmis olmakla birlikte olum
oranlart aym sekilde artmamistir. 2019 yilinda
18 hastanmin 17 (%94,4)’si olurken, pandemide 56

hastanin 46 (%82,1)’s1 olmustur. Bu durum uc sebeple
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aciklanabilir. Birincisi hastalarin ortalama yaslarinin
pandemi sonrasi donemde daha genc olmasi, ikincisi
COVID-19’dan dolay1 enfeksiyon kontrol onlemlerine
siki sikiya uyulmas1 ve iki enfeksiyon hastaliklarn
uzmaninin primer olarak yogun bakimlardan sorumlu
olmasi ile aciklanabilir. Uciincii olarak, pandemi
oncesi yogun bakim ihtiyaci olan hastalar genellikle
surekli

yatalak, bakima muhtac hastalar iken,

pandemideki hastalarin ¢ogunun polikliniklerden
yogun bakima yatis1 yapilan solunum sikintisi olan
hastalar olmas1 ile aciklanabilir. Calismamizda iki
yiin toplaminda COVID-19 dis1 37 hastanin 30’u
(%81,1) olurken, COVID-19 pozitif 37 hastanin 33
(%89,2)’u olmustir. Sharifipour ve ark. solunum
yollarinda Acinetobacter enfeksiyonu olan COVID-19
hastalarinin tamaminin 6ldiigtinii bildirmislerdir (22).

Sagmak ve arkadaslari, ETA orneklerinden izole
edilen bakteriler arasinda en sik A. baumannii’yi
(%49,5) saptamislardir. Turkiye’de, A. baumannii
oraninin yiiksek olmasi, 6rneklerin agir hastalarin
oldugu 3. basamak dahili ve cerrahi yogun
bakimda yatan hastalardan gelmesi, enfeksiyon ve
kolonizasyon ayriminin yapilamamasina baglanmistir
(23). Ulkemizde amikasin ve gentamisin direnci icin
farkli direnc oranlar bildirilmektedir. Gozutok ve ark.
gentamisin ve amikasin icin direnc oranini sirasiyla
%54 ve %59 bildirirken, Simsek ve ark. amikasin icin
%55,7, gentamisin icin %66,9 ve tobramisin icin %47,5
olarak bildirmislerdir (20,24). Bizim calismamizda
gentamisin direnci 2019 ve 2020 yillarinda sirasiyla
%95,4 ve %92,9, amikasin direnci %66,7 ve %30,4
olarak saptanmustir. iki yilin toplaminda gentamisin
ve amikasin direncinin sirasiyla %93,2 ve %39,2
oldugu gorilmistir. Bu bulgulara gore ozellikle
amikasinde belirgin olmak (izere gentamisin
direnc oranlarinda bir onceki yila gore azalma
gozlenmistir. Benzer durum Eroglu ve ark. tarafindan
da gosterilmistir. Arastiricilar, gentamisin direncini
2006 ve 2011 yillarinda sirasiyla %64,3 ve % 52,6
olarak saptamslardir (25). Zamanla aminoglikozid
direncindeki bu azalmanin antibiyotiklerin sinirl

kullanimina bagli olabilecegi diistinlilmektedir. Ayrica



amikasin direncinin daha dustk olmasi, aminoglikozid

modifiye edici enzimlerden gentamisine gore
daha az etkilenmesi ile aciklanabilir. Ancak bu
durumu dogrulamak icin daha ileri calismalara
gereksinim vardir. Ciddi klinik tablolara neden olan
Acinetobacter enfeksiyonlarinda monoterapi yerine
kombine antibiyotik tedavileri verilmelidir. Tedavide,
imipenem aminoglikozid kombinasyonu ilk tercih
edilecek antibiyotikler olmalidir (3).

Florokinolonlar kullanima girdikten sonra bu
antibiyotiklere karsi zamanla direnc artis1 ortaya
cikmistir. A, baumannii suslarinin florokinolonlara
%19,9-100 oraninda direncli oldugu bildirilmistir.
Karsligil ve ark. 2004 yilinda yaptiklari calismalarinda
%19,9,

siprofloksasin direncini %37,2 olarak saptamislardir.

bu patojen icin norfloksasin direncini
Ancak yakin zamanda yapilan diger calismalarda
direnc oranlarinin, siprofloksasin icin %94,3 ve
levofloksasin icin %95,5 hatta %100 kadar yiiksek
(4,20,24,26).

calismada iki yiin toplaminda siprofloksasin direnci

oldugu gosterilmistir Sunulan bu
%98,6 olarak saptanmis olup, ulkemiz direnc verileri
ile uyumlu gortilmektedir.

Son yillarda karbapenemlerin ampirik tedavide sik
kullanmlmasi ile birlikte giderek artan direnc¢ ortaya
ctkmistir (24). Karbapenemlere direnc gelisimde,
metallobetalaktamazlar ve/veya D beta laktamazlar
ile karbapenemlerin hidrolize olmasi onemli bir
mekanizmadir (27). Simsek ve Demir tarafindan,
imipenem ve meropenem direnci sirasiyla %95,3 ve
%96,1 olarak belirtilmistir (20). Ulkemizden yapilan
diger calismalarda, Sagmak ve ark. Acinetobacter
%97,7 (23),
ise, 2015-2016 yillaninda ETA
kilturlerinde Acinetobacter izolatlan icin imipenem

izolatlarinda karbapenem direncini
Aydemir ve ark.

direncini %93,3 olarak saptamislardir (28). Sirin ve
ark. ise kan kulturlerinden izole edilen A. baumannii
suslarinda karbapenem direncini  %90,4 olarak
bulmuslardir (29).

Sentry antimikrobiyal surveyans calismasinda,
Asya, Pasifik ve Latin Amerika bolgelerinden

toplanan A. baumannii izolatlarinda imipeneme

duyarlilikta onemli derecede azalma tespit edilmistir.
imipeneme duyarliik 2006 yilinda %65,8 iken 2009
yiinda %40,2’ye dusmustir.
diger
seceneklerini de

Karbapenemlere ve
antibiyotiklere kars1 artan diren¢ tedavi
(30). DSO’niin

Central Asian and Eastern European Surveillance of

sinirlamaktadir

Antimicrobial Resistance (CAESAR) 2017 raporu icin
Ulkemizden 67 laboratuvar veri saglamis olup, A.
baumannii’nin karbapenemlere %93 oraninda direncli
oldugu saptanmistir (31). Bu rapor verilerine gore
Ulkemizdeki karbapenem direnci diger (lkelerden
farklilik gostermektedir.

Calismamizda, 2019 yiinda meropenem ve
imipenem icin direnc oranlari sirasiyla %88,8 ve
%100 iken, 2020 yilinda ise her iki antibiyotik icin
direnc oram %98,2 olarak saptanmistir. Bu oranlar,
ulkemizde yapilan calismalarla benzerlik gostermekte
iken diinyadaki calismalara gore daha yiiksek olarak
saptanmistir. A. baumanii’nin antibiyotik duyarliliginin
bolgelere gore incelendigi bir calismada imipenem
direnci diinyada en yiiksek Ortadogu’da (%91,4) en
dusuk Kuzey Amerika’da (%36,2) saptanmistir (31).
Calismamizda antibiyotik direncinin yiiksek oranda
saptanmasinin nedeni, o6rneklerin yogun bakim
tinitelerinde nispeten agir ve kronik hastalardan elde
edilmis olmasidir. ilaclara direnc gelisiminde; uzun
sliren hastane yatislari, yogun bakim {nitelerinde
invazif islemler yapilmis olmasi, yogun bakima
gelmeden once genis spektrumlu antibiyotiklerin
gibi de etkili
dusunulmektedir. Ayrica karbapenemlere direncin

kullanilmas1 faktorlerin oldugu
bu denli yiiksek olmasi yogun bakimlarda ampirik
tedavide sik tercih edilmelerinden kaynaklanabilir.
Hastanemizdeki ylksek direnc oram goz oOnune
alindiginda ampirik tedavide, karbapenemlerin tek
basina tercih edilmemesi gerektigi diisiiniilmektedir.

Yapilan bir c¢alismada imipenem direnci ile
tigesiklin direnci arasinda istatistiksel olarak onemli
bir iliski saptanmistir. CRAB’1n, tigesiklin ve kolistine
direng gelistirme egiliminde oldugu bildirilmektedir
(20). Baz1 CID A. baumannii izolatlarinda tigesikline
karsi bildirilmektedir.

yiuksek diizeyde direnc
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Bu izolatlarda tigesikline duyarliiktaki azalma,
multidrug eflux pompa sisteminin asir1 expresyonu ile
aciklanmaktadir (32). Ulkemizde Vitec 2 otomatize
sistem kullamlarak yapilan calismalarda, genis
spektrumlu bir ilac olan tigesikline kars1 direnc %3-
%49,3 arasinda bildirilmistir (20,24,25,33). Kullanilan
farkli

bulunmaktadir. Sahin ve ark. yaptiklari calismada

yontemlere gore direnc oranlan olarak
Vitec 2 otomatize sistem ile tigesiklin direncini
%49,3, Sirin ve ark. ise Kirby Bauer disk difuzyon
yontemi ile %72,4 olarak saptamislardir (29, 33).
Ayrica Simsek ve ark. Vitec 2 otomatize sistemini
kullanarak tigesiklin direncini %21,7 olarak, broth
mikrodilusyon yontemi ile %33 olarak saptamislardir
(20).
kullamlarak 2019 yiinda hicbir vakada tigesiklin icin

Calismamizda, Vitec 2 otomatize sistem
direnc gozlenmezken, 2020 yilinda 5 vakada (%8,9),
iki yi1lda toplam 5 vakada (%6,8) direnc saptanmistir.
Bu bulgular, tigesiklin direncinin llkemizde yapilan
diger calismalar ile uyumlu oldugunu gostermektedir.

Gunuimuzde A. baumannii’ye karsi en etkili
ve direnc oranm en az olan antibiyotik kolistindir.
Karbapenemlere olan direng, yan etkilerine ragmen
kolistini tedavi secenegi haline getirmektedir (24).
kapsaminda 2006-2009 yillan

arasinda Avrupa’daki A. baumannii izolatlarn %99,1

Sentry programi

oraninda kolistine duyarli olarak saptanmistir
(30). 2019 yili Ulusal Saglik Hizmetleri ile iliskili
Enfeksiyonlar Sirveyans Ag1 6zet raporunda; CRAB
%72,6 iken, kolistin direncli A. baumannii %5,07
(34). Yukandaki

kolistin direng oram

olarak bildirilmistir
gibi
artmaktadir. Yogun bakimlarda enfeksiyon etkeni

yayinlarda
gorildigu zamanla
olan A. baumannii’nin antibiyotik duyarliliklarinin
incelendigi cok merkezli bir calismada karbapenem
direnci %99,4, antibiyotik gradient testi ile tigesiklin
direnci %1,7, mikrodilusyon ile kolistin direnci
%1,2 olarak saptanmistir (17). Kolistin duyarliigim
saptamada E test ve Vitec 2 otomatize sistemin
performansi yeterli degildir. Bu nedenle kolistine
direncli izolatlarin broth mikrodiliisyon yontemi ile

dogrulanmas1 gereklidir (20). Yapilan calismalarda,
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broth mikrodilusyon yontemi ile elde edilen sonuclar
ile Vitec 2 arasinda cok belirgin farklar oldugu
gosterilmistir (20). Calismamizda 2019 yilinda kolistin
direnci gorulmezken, 2020 yilinda bir vakada (%1,8),
iki yil toplaminda %1,4 oraninda kolistine direnc
saptanmistir. Nisbeten dusiik kolistin direncinde
calisilan yontem, hastane mikroflorasi ve cografi
bolge etkisinin oldugu distiniilmektedir.

COVID-19 hastalarinda,

bakimlarda

solunum yetmezligi
nedeniyle  yogun entubasyon ve
mekanik ventilasyon ihtiyaci olmaktadir. Yapilan
bir calismada, yogun bakim unitesindeki COVID-19
pozitif 19 hastamin 17’sinde A. baumannii izole
edilmis olup, test edilen tim antibiyotiklere yiiksek
diizeyde direnc saptanirken kolistin direnci de %52
olarak bildirilmistir (13). COVID-19 pozitif, CID
vakalarinin incelendigi bir calismada, daha once
karbapenem grubu ilac almamis olan hastalarin
klinik orneklerinde CRAB Uremistir. Bu hastalarnn
timi aym yogun bakim {nitesinde bulunmus ve
ortam Kkiiltiirlerinde CRAB pozitifligi saptanmistir.
Bu durum patojenin ortamlardan hastalara gectigini
ve vyayildigimm gostermektedir (35). 2019 yilinda,
heniiz COVID-19 pandemisinin baslamadig1 dénemde,
A.  baumannii suslarinda AID %61,1 oraninda
saptanirken, pandemide bu oran %78,6’ya cikmistir.
Direnc paternleri acisindan bakildiginda iki yil icin
istatistiksel olarak fark saptanmamis olup, COVID-
19’un direng¢ artisina yol acmadigr goriilmistir (p=
0,281).

COVID-19 pandemisinde yogun bakim tinitelerinde
nitelikli

hemsire ve personel ihtiyaci da artmistir. Mevcut

hasta sayisindaki artisa paralel olarak,

yardimci1 personelin COVID-19 ile enfekte olmalan
bu sureci daha da zorlastirmistir. Bu nedenle hasta
basina diisen egitimli ve deneyimli personel sayisinda
azalma, COVID-19 pozitif yogun bakim ihtiyaci olan
hastalara uygulanan endotrekeal tiip, kateterizasyon
ve diger invaziv girisimler hastalan A. baumannii
acisindan duyarli hale getirmistir.

A. baumannii’nin

antimikrobiyal ilaclara

kars1 direnci her gecen giin artmaktadir. Ulusal



Nozokomiyal Enfeksiyonlar Takip Sistemi verilerine
gore A. baumannii’nin  imipenem direncinin
1986-2003 yillar1 arasinda %0’dan %42’ye arttigi
bildirilmistir (36). Asya ulkelerinde bu patojene karsi
CiD %82 ve AID %51,1 oraninda oldukca yiiksek olarak
saptanmistir (37).

Sunulan calismamizda iki yilik siirede CID %23,
AID %73,3 ve TID ise %1,8 olarak saptanmistir.
Hastanemizdeki AID oranimin yiiksek olmasinin, yogun
bakimlarda kolonize olan direncli A. baumannii ile
hastalanimizin enfekte olmasina bagli olabilecegi
disunulmektedir.
Acinetobacter

Direncli enfeksiyonlar1  ile

miicadelede; akila antibiyotik kullanimi,
kombinasyon terapileri, bakteriofaj tedavileri, efliix
pompa dogal

antimikrobiyaller ile ilgili arastirmalar tum dunyada

inhibitorleri, antibiyofilm ajanlar,
artmaktadir (3). Yapilan bir metaanaliz calismasinda,
CiD ve AID’l
tedavisinde kolistin sulbaktam kombinasyonunun,

Acinetobacter enfeksiyonlarinin
kolistin-tigesiklin kombinasyonuna ve sadece tigesiklin
tedavisine gore daha basarili oldugu vurgulanmistir.
Aym  calismada bu mikroorganizmalarin neden
oldugu bakteriyemilerde tigesiklinin etkili olmadigim
bildirilmistir (38).AncakcalismamizdakiAcinetobacter
suslarimin  piperasilin/tazobaktama kars1 oldukca
direncli oldugu gorulmistiir. Hastanemizde tedavi
basarisim arttirmak, antimikrobiyal direnc gelisimini
onlemek acisindan kolistin, tigesiklin veya amikasin
iceren kombinasyon tedavilerinin kullanilmasinin
onemli olacag distiniilmektedir.

Amikasin ve tobramisin, CID A.  baumannii
izolatlarina etkili olabilen aminoglikozitlerdir. Bircok
ilaca direncli A. baumannii izolati amikasin ve
tobramisine orta diizeyde duyarli kalabilir (39).

Swvi mikrodillisyon yontemi, kolistin ve tigesiklinin
antibiyotik duyarliik testi icin altin standarttir.
Calismamamizda kolistin  ve tigesiklin  direnci
otomatize sistem ile tespit edilmis olup, her iki
antibiyotik icin direncin sivi mikrodilisyon yontemi

ile dogrulanmamis olmasi bu calismanin kisithligidir.
Hastanemizde izole edilen A. baumannii suslarinin
antibiyogram sonuclari, hastane salgin1 acisindan
uyaric1 olmakla beraber suslar arasindaki farkliliklan
teknik olarak saptamak imkanina sahip degiliz.
Molekiiler yontemlerin kullamldigi testler ile suslar
arasindaki klonal iliskinin ve diren¢c mekanizmalarinin
ortaya konmasi ile ilgili bir calisma planlanmaktadir.

Bu mikroorganizmalarin neden oldugu
enfeksiyonlarda morbidite ve mortalite artmakta,
kayg1 verici bir sekilde global bir sorun haline
gelmektedir.
ortaya ciktig1, sekonder enfeksiyonlara egilimin
oldugu COVID-19 hastalarinda daha da oOnemlidir.

Medikal enstrimanlar lGizerinde ve hastane ortaminda

Bu sorun ventilator gereksiniminin

uzun sure kalabilen ve enfeksiyoz ozelliklerini
kaybetmeyen A. baumannii’nin personellerin elleriyle
kolayca yayilmas1 miicadeleyi zorlastirmaktadir. A.
baumannii salginlari, izolasyon, personel egitimi,
el hijyeni, ortam kiiltiirlerinin alinmasi, hastane ve
ekipman dezenfeksiyonu gibi enfeksiyon kontrol
onlemlerinin alinmasi ve akilc1 antibiyotik kullanimi
ile onlenebilir.

Etkili tedavi seceneklerinin  simrli  oldugu
bu enfeksiyonda direnc verilerinin izlenmesi,
kullanilan antibiyotiklerin  klinik ve mortalite

uzerindeki etkilerinin bilinmesi hastanelerin politika
gelistirilmesine 151k tutacaktir (40). Bu bakteriye
kars1 coklu ilac direnci nedeni ile tedavide giiclukler
etkili
tedavinin verilmesi hayatta kalmay1 artiran en onemli
etkendir (27).

Sonug olarak, yogun bakim linitelerindeki cokluilag

yasansa da enfeksiyonun baslangicinda

direncli A. baumannii suslan icin tedavi secenekleri
cok sinirli olmakla birlikte glinumuzde kolistin bu
suslara kars1 duyarliigini bilyiik oranda korumaktadir.
Her hastane ozelinde direng¢ paternlerinin belirlenip
tedaviye erkenden baslamanin bu enfeksiyon ile
miicadelede basariyi arttiracagi distiniilmektedir.
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ETiK KURUL ONAYI

* Bu calisma, Saglik Bilimleri Universitesi Samsun Egitim ve Arastirma Hastanesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’nun onay ile gerceklestirildi (Tarih:27.01.2021-137 ve Karar No: 2021/2/14).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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ABSTRACT

Objective: Chemicals called as insecticides are
frequently used in agricultural control and cause toxic
effects on non-target organisms, especially mammals.
Exposure to insecticides may induce hematoxicity.
This research is appertaining to the possible property
of ferulic acid, utilized as nutritional supplement,
to mitigate oxidative stress process caused via

dimethoate.

Methods: Male Wistar rats were divided into six
groups, randomly (six animal each). Animals were
treated orally via gavage with ferulic acid (30 mg/kg
body weight, everyday for 28 days) prior to treatment
of low or high doses of dimethoate (3 mg/kg body
weight, everyday for 28 days 1/100 LD50 and 30 mg/
kg body weight, everyday for 4 weeks 1/10 LD50,

respectively).

Results: Exposuring rats to dimethoate for 4
weeks contributed oxidative stress process with a
rise in malondialdehyde levels of rats’ erythrocytes.
Also, treatment of dimethoate induced alterations
defence

in antioxidant system of erythrocytes

OZET

Amag: insektisitler olarak adlandirilan kimyasallar,
zirai micadelede siklikla kullanilmakta ve basta
memeliler olmak lizere hedef olmayan canlilarda toksik
etkiye neden olmaktadir. insektisitlere maruz kalmak
kan dokusunda meydana gelen toksisiteyi indukleyebilir.
Bu arastirmanmin amaci, dimetoat’in neden oldugu
oksidatif stres sirecini azaltmak icin besin takviyesi
olarak kullanilan ferulik asidin olasi koruyucu ozelligini

ortaya koymaktadir.

Yontem: Erkek Wistar sicanlar rastgele (her bir grupta
alt1 hayvan olacak sekilde) olmak iizere alt1 gruba ayrildi.
Hayvanlar gavaj vasitasiyla, dusuk veya yiksek dozlarda
dimetoat (sirasiyla; 3 mg/kg viicut agirlign 1/100 LD50,
28 giin boyunca her giin ve 30 mg/kg viicut agirigi 1/10
LD50, 4 hafta boyunca her giin) uygulamasindan once,
ferulik asit (30 mg/kg viicut agirligi, 28 giin boyunca her

giin) ile agiz yoluyla muamele edildi.

Bulgular: Sicanlarin 4 hafta dimetoat’a maruz
birakilmasi, eritrosit malondialdehit seviyesinde olusan
artis ile gozlemlenen oksidatif stres sirecine katkida

bulunmustur. Ayrica dimetoat uygulamasi, eritrositlerde

"Yozgat Bozok University, Faculty of Science and Letters, Department of Biology, Yozgat

2Gazi University, Faculty of Science, Department of Biology, Ankara

3Gazi University, Faculty of Education, Department of Mathematics and Science Education, Ankara
*Ordu University, Faculty of Science and Letters, Department of Molecular Biology and Genetics, Ankara

letisim / Corresponding Author : Hatice BAS

Yozgat Bozok Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Bsliimii, Yozgat - Ttirkiye

B

Gelis Tarihi / Received : 08.11.2019

E-posta / E-mail : htc.haticebas@gmail.com Kabul Tarihi / Accepted :  13.04.2021

Bas H, Apaydin FG, Kalender S, Aydogdu G, Adigiizel C, Tastan H, Kalender Y. Dimethoate-induced oxidative stress and DNA damage in rat blood cells: preventive
effects of ferulic acid. Turk Hij Den Biyol Derg, 2022; 79(2): 243 - 254

243


https://orcid.org/0000-0001-8296-0360
https://orcid.org/0000-0002-2771-7488
https://orcid.org/0000-0002-9654-1287
https://orcid.org/0000-0001-8390-1477
https://orcid.org/0000-0003-3716-0051
https://orcid.org/0000-0001-9540-2931
https://orcid.org/0000-0001-5457-0517
https://dx.doi.org/10.5505/TurkHijyen.2022.09734

244

as monitored by the increase in the activities of
antioxidant enzymes such as glutathione peroxidase,
glutathione-S-transferase,
Additionally,

damage, too. Pretreatment with ferulic acid remediated

catalase and superoxide
dismutase. dimethoate caused DNA
the detriment caused via dimethoate, as ascertained
by detention of lipid peroxidation, improvement of
glutathione peroxidase, glutathione-S-transferase,
superoxide dismutase and catalase activities and also

DNA damage.

Conclusion: Dimethoate, an insecticide, has caused
serious toxic effects on blood tissue of rats. Therefore,
the conscious use of dimethoate should be ensured, its
use should be minimized and development of different
methods should be encouraged that replaced these
chemicals in agricultural control. The present findings
indicate that ferulic acid may amelierate dimethoate-
caused oxidative stress process and DNA damage by
altering antioxidant defense system and decreasing

lipid peroxidation in blood.

Key Words: ferulic acid, DNA
damage, oxidative stress, pesticide, antioksidant, lipid

Dimethoate,

peroxidation

glutatyon peroksidaz, glutatyon-S-transferaz, katalaz
ve siperoksit dismutaz gibi antioksidan enzimlerin
aktivitelerindeki artisla kendini gosteren antioksidan
savunma sisteminde meydana gelen degisiklikleri
indiklemistir. Ek olarak dimetoat DNA hasarina da
neden olmustur. Ferulik asit ile yapilan on muamele,
lipid peroksidasyonunun azalmasi, glutatyon peroksidaz,
glutatyon-S-transferaz, siiperoksit dismutaz ve katalaz
aktivitelerinin ve ayrica DNA hasarinin diizenlenmesi ile

dimetoatin neden oldugu zararin boyutunu azaltmistir.

Sonug: Bir insektisit olan dimetoat ratlarda kan
dokusu Uzerinde ciddi toksik etkilere neden olmustur.
Bu nedenle, dimetoatin bilincli olarak kullanilmasi
saglanmali, kullamim asgari seviyeye indirilmeli ve
zirai micadelede bu kimyasallarin yerini alabilecek
yontemlerin gelistirilmesi tesvik edilmelidir. Mevcut
bulgular, ferulik asidin dimetoat kaynakli oksidatif stres
strecini ve DNA hasarim antioksidan savunma sistemini
kandaki

azaltarak diizeltebilecegini gostermektedir.

diizenleyerek ve lipid peroksidasyonunu

Anahtar Kelimeler: Dimetoat, ferulik asit, DNA

hasar1, oksidatif stres, pestisit, antioksidan, lipit

peroksidasyonu

INTRODUCTION

Pesticides especially organophosphate (OP)
compounds have been among the most widely
ubiquitously and heavily used pesticides worldwide
for over half a century. Regrettably, like other
xenobiotics, OP compounds have adverse effects
on people. Their extensive use is a main concern of
public health in the World (1). Even so, given its ease
of application, low cost, and effects against insects,
its use is predicted to increase around the World by

2022 (2). The harmful impressions of OP insecticides
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cause severe different pathologies such as chronic
renal diseases, testes atrophy, benign and malignant
neoplasms of the endocrine organs, parathyroid
hyperplasia, disorders in the liver and lymphatic
system (3).

Dimethoate (DM) or O, O-dimethyl-S (N-methyl-
carbomethyl)phosphorodithioate, an OP insecticide,
is used in agriculture to protect crops against aphids
and leaf miners (3). Besides, extensive use of DM can
pose lots of negative impressions on the health of
organisms thanks to its persistence in water, crops and
soil (4). Annual DM production in the European Union



is estimated to be 6000-8000 tons (5) and DM values
up to 39.9 mg/L have been determined in surface
waters close to the Mediterranean Sea coast (6). The
main risk groups for DM exposure are the general
population (by household insecticide application or
drinking water), farm owners, pesticide producers
and workers (4, 7). Also, DM residue is found in foods
such as cow’s milk (8).

The generation of free radicals is expected to cause
toxicity. For this reason, antioxidant supplementation
may be used as an alternative method against
pesticide toxicity (3). Thus, its relevance as a natural
antioxidant has risen, such as its use as a method to
protect oxidative stress in the pathophysiology of
different health problems (9). Within many classes
of antioxidant compounds, phenolics naturally
found in nutrients have been given attention in
recent studies (10). Ferulic acid (FA) or 4-hydroxy-
3-methoxycinnamic acid is an important natural
potent phyto-chemical that can be obtained from
rice, wheat, apple, barley, orange, coffee, etc. It has
an extensive range of biological activities like anti-
inflammatory activity (11). FA has been established to
be a powerful antioxidant, reported to end the chain
reaction of free radicals and reduce the risk of heart
problems such as coronary heart diseases. Also, FA has
preventive effects in hepatic toxicity caused by drugs
(12).

In this regard, studies on FA added to the diet is
promising mainly because of its free radical scavenging
efficiency, specifying that it could procured as a
substantial antioxidant source in the diet. Since
pesticides are frequently used in agriculture, non-
target organisms are exposed to these chemicals even
if they do not want to. Therefore, it is important to
detect antioxidants that reduce or eliminate the
effect of pesticides. There are few studies on the
effectiveness of ferulic acid against pesticides. This
research aimed to examine the preventive role of
dietary FA adding on DM causing hematoxicity in
Wistar rats, as it has not been investigated so far. We
hypothesize that FA may reduce DM hematoxicity.

MATERIAL and METHOD

ANIMALS AND CHEMICALS

The procedure (G.U.ET—17.004) which we applied
to the rats (200-250 g) in this research was approved
by Gazi University Animal Experiments Local Ethics
Committee. 36 male Wistar rats were provided from
the Laboratory Animals Raising and Experimental
Research Center, Gazi University, Ankara, Turkey.
Water ad libitum and standard laboratory chow at
25+2 °C were applied to the rats. The investigation
process of the research was carried out in accordance
with international guidelines for care and use of
laboratory animals. DM (299% purity), FA and other
chemicals were obtained from Sigma Aldrich and
dissolved in distilled water.

GROUPS AND APPLICATIONS

Rats were divided into 6 groups (6 animals in each
gruop).

1. group: Control (1.0 ml/kg bw distilled water
treated)

2. group: FA (30 mg/ kg bw daily) treated group

3. group: Low dose DM (3 mg/kg bw daily 1/100
LD50) treated group (13)

4. group: High dose DM (30 mg/kg bw daily 1/10
LD50) treated group

5. group: Low dose DM + FA treated group
6. group: High dose DM + FA treated group

DM and FA were given to rats daily by gavage
during the experimental period (28 days).

OBTAINING OF ERYTHROCYTES FOR MEASURING
OXIDATIVE STRESS PARAMETERS

At the end of the experimental period, blood
samples of animals were taken into tubes containing
heparin. Erythrocyte cells and plasma were separated
via centrifugation (1600 rpm for 5 min) and then the
erythrocytes were treated with %0.9 isotonic saline
solution for washing. After this stage, phosphate buffer
(pH 7.4) was added to erythrocytes for attaining 50%
cell suspension. Erythrocyte cells were destroyed with
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the help of osmotic pressure, they were centrifuged
and supernatants were isolated, and data on the
activities of antioxidant enzymes and MDA were
assessed via Shimadzu UV-1700, Japan. Hemoglobin
concentration (Hb) was measured using the method
of Drabkin (14).

ASSAYS OF ANTIOXIDANT ENZYME ACTIVITY
Assay of catalase (CAT) activity

A mixture containing 2 ml erythrocyte dilution and
1ml Phosphate Buffered Saline at pH 7.00 (50 mM)
was prepared Then it was incubated for 3 min (25 -C)
and the reaction was started by adding 1 ml H,0, (30
mM). The distribution of H,0, was monitored directly
with the Shimadzu UV-1700 spectrophotometer by
the absorbance decreasing at 240 nm (25 ‘C) (15).
The obtained data were represented as U/mgHb for
erythrocytes.

Assay of glutathione peroxidase (GPx) activity

We measured the GPx activity using a substrate
(H,0,) predicate in the procedure described in Paglia
and Valentine’s study (16). The reactions were
observed indirectly as the NADPH oxidation rate for
3 minutes at 240 nm. The enzymatic activity of the
samples were calculated as U of mg Hb.

Assay of glutathione-S-transferase (GST) activity

We assayed the GST activity via measuring
Glutathione  (GSH) the
4-dinitrobenzene (CDNB) conjugate generation (17).

and 1-chloro 2,
Enhancing absorbance was searched for 3 minutes at
340 nm. We expressed the GST activity as U of the
CDNB - GSH conjugate formed/mg Hb.

Assay of superoxide dismutase (SOD) activity

SOD activity in fractions of cell cytoplasm was
analysed by Marklund and Marklund’s procedure (18).
The procedure determined in Marklund and Marklund’s
method is based on measuring the pyrogallol
illumination and autooxidation for 3 minutes at 440
nm. One unit activity of SOD was assessed as the
amount of protein that induced detention of 50%

pyrogallol autooxidation. The activity of enzyme was
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defined as U/mg Hb.
ASSAY OF MALONDIALDEHYDE (MDA) LEVELS

MDA data of erythrocytes, which are the major final
product of lipid peroxidation (LPO) in membranes of
cells, were investigated. For this assay, thiobarbituric
acid was put in blood cells and the mixture was
incubated for 60 min (95°C). Thiobarbituric acid
reacts with MDA and the generation of coloured
complex was sighted. MDA levels were analysed at
532 nm according to a procedure described previously
(19). Data were expressed as nmol/mg Hb.

DETERMINING OF DNA DAMAGE

Blood samples (1,5 ml) taken from the control and
experimental groups were taken to eppendorf tubes.
After that, all the blood samples in eppendorf were
added from ammonium sulfate solution prepared
at 8 per thousand and all samples were centrifuged
until the leukocytes collapsed clearly to the bottom
of the ependorf tube with a 15-min interval at 8000
rpm (doi:10.1101/pdb.rec079152Cold Spring Harb
Protoc2015). Then Enzyme-linked
Assay (ELISA) study was carried out for DNA damage

Immunosorbent

and repair of leukocytes belonging to all the knitting
of the experimental group (Roche, cat no: 11544 675
001).

STATISTICAL ANALYSIS

Statistical analysis of the obtained values was
made with the help of SPSS program (Statistical
Package for the Social Sciences), version 20.0 for
Windows. One-way analysis of variance (anova) and
Tukey tests were used to determine the differences
of groups regarding oxidative stress parameters. p <
0.05 was considered statistically significant and the
data were represented as the mean+SD (standard
deviation). Statistical significance was assessed by
the two-tailed Student’s t-test with SPSS version 20.0
to determine DNA damage results.

The study was approved by the Gazi University
Experimental Animal Local Ethics’ Committee (Date:
03.01.2017 and Number: E.785).



RESULTS

Catalase activity in erythrocytes
Erythrocytes of animals treated with FA did not
show significant changes compared to control (Fig. 1)

CAT (U/mgHb)

L

Fod

=

0 i i i

control low D

(p > 0.05). Treatment with DM caused an increase in
the erythrocyte CAT activity compared to the control
group. FA treated rats administered with DM showed a
decrease in erythrocyte CAT activity compared to DM
administered groups without FA (p < 0.05).

i -n

highDm lowDM+FA  highDM+FA

a,b,c

Figure 1. Effect of dimethoate (DM) treatment on catalase activity (U/mgHb) in experimental rats after subacute exposure
of 28 days. Data of groups (6 rats in each group) are predicated as mean+SD. P values <0.05 were regarded significant.

acomparison of control group with other groups.

bcomparison of Ferulic acid (FA) treated group with other groups.

ccomparison of low dose DM treated group with other groups.
dcomparison of high dose DM treated group with other groups

Glutathione peroxidase activity in erythrocytes
Erythrocyte GPx activity of FA treated rats
was not significantly different from control values
(Fig. 2) (p > 0.05). Treatment with DM (high dose
only) caused an increase in the enzyme activity of
erythrocytes compared to control. FA treated rats
administered with high dose DM showed a decrease in
erythrocyte GPx activity compared to the high dose
DM administrated group (p < 0.05).
Glutathione-S-transferase activity in erythrocytes
GST activities of erythrocyte of FA treated rats
showed no changes compared to control (Fig. 3)
(p > 0.05). Treatment with DM caused a significant

increase in erythrocyte GST activity compared with
the control group. FA treated rats administered with
DM showed amelioration in GST activity compared to
DM treated groups (p < 0.05).
Superoxide dismutase activity in erythrocytes
SOD activity in FA administrated rats was not
significantly different from control (Fig. 4) (p >
0.05). Treatment with DM caused an increase in SOD
activity in erythrocytes compared to the control
group. FA treated rats administered with DM showed
a significant decrease in erythrocyte SOD activity
compared to DM treated groups (p < 0.05).
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Figure 2. Effect of dimethoate (DM) treatment on glutathione peroxidase activity (U/mgHb) in experimental rats after
subacute exposure of 28 days. Data of groups (6 rats in each group) are predicated as mean+SD. P values <0.05 were
regarded significant.

acomparison of control group with other groups.

bcomparison of Ferulic acid (FA) treated group with other groups.

ccomparison of low dose DM treated group with other groups.

dcomparison of high dose DM treated group with other groups
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Figure 3. Effect of dimethoate (DM) treatment on glutathione-S-transferase activity (U/mgHb) in experimental rats after
subacute exposure of 28 days. Data of groups (6 rats in each group) are predicated as mean+SD. P values <0.05 were
regarded significant.
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Figure 4. Effect of dimethoate (DM) treatment on superoxide dismutase activity (U/mgHb) in experimental rats after
subacute exposure of 28 days. Data of groups (6 rats in each group) are predicated as mean+SD. P values <0.05 were

regarded significant.
acomparison of control group with other groups.

bcomparison of Ferulic acid (FA) treated group with other groups.

ccomparison of low dose DM treated group with other groups.

dcomparison of high dose DM treated group with other groups.

ecomparison of low dose DM+ FA treated group with other groups

Lipid peroxidation in erythrocytes

Erythrocytes of FA treated rats showed no
difference compared to control (Fig. 5) (p > 0.05).
Treatment with DM (both low and high doses) caused
increased MDA levels in erythrocytes compared to
the control group. FA treated rats administered with
DM showed a significant decrease in erythrocyte
LPO compared to rats administered DM without FA
treatment (p < 0.05).
DNA damage results

In this study, DNA damage levels of control and FA
treated rats were very close to each other. Similar
results were seen among rats treated with low
dose DM and high dose DM, as well as between FA
combined with low dose DM and high dose DM groups.
According to the control and FA groups, DNA damage
level significantly increased in the low dose DM and

high dose DM treated groups. However, a significant
decrese in DNA damage was observed in the groups
treated with FA combined with low dose DM and high
dose DM (Fig. 6).

DISCUSSION and CONCLUSION

These days people are increasingly exposed to
chemical compounds such as OP pesticides. These
chemicals have caused the generation of excessive
amounts of free radicals that are responsible for
various different alterations in cells of organisms.
Recent examinations have shown the important effects
of natural antioxidants found in nutritions to protect
the damage induced by toxic chemicals (20). Thus, in
this research, we investigated the potential effects of
FA against DM toxicity.
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Figure 5. Effect of dimethoate (DM) treatment on malondialdehyde level (nmol/mgHb) in experimental rats after subacute
exposure of 28 days. Data of groups (6 rats in each group) are predicated as meanzSD. P values <0.05 were regarded
significant.
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Figure 6. Effect of dimethoate (DM) treatment on DNA damage in experimental rats after subacute exposure of 28 days.
Data are shown as means + SD.
Statistical significance in two-tailed Student’s t-test indicated by *P < 0.05, **P < 0.005, and ***P < 0.0005
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DM, the OP compound chosen for this research,
induced human toxicity and has been widely used in
many countries for the control of a wide variety of crop
insects and indoor houseflies. It changes physiological
parameters in subchronic and acute applications
(21).
on human health and causes environmental pollution.

The excessive use of DM induces toxic effects

The mechanisms of DM toxication are inhibiting the
acetylcholinesterase activity and provoking oxidative
stress through free radical formation and induction of
LPO. DM exposure results in harmful effects on many
organ systems in human and other mammals (22). In
a previous study, dichlorvos, an OP pesticide, caused
dose-response damages in rat erythrocytes (23). In
another study, researchers investigated the effects
of three OP pesticides, chlorpyrifos, malathion and
diazinon in human erythrocytes. They observed the
increase in LPO levels (24). DM intoxication induces
oxidative stress resulting in LPO and free radical
These
effects may be related to the cytotoxic and genotoxic

formation, which causes cellular injury (3).

potential of DM in rat bone marrow and peripheral
blood cells (25).

The mission of LPO markers and antioxidant
enzymes have been ascertained in the pesticide
pathogenesis in many studies (26, 27). For this reason,
in this work, we examined the MDA contents as LPO
marker and antioxidant enzyme activities. In this
study, it was observed DM caused an increase in MDA
levels both low and high doses. But high dose DM
treatment caused more increment in MDA content.
There are various studies showing that insecticides
lead to an increase in MDA values (28, 29). Previous
studies on insecticides indicated that MDA levels may
increase because of detrimental impressions of OP
insecticides on poly-unsaturated fatty acids (PUFA)
found in cellular membranes (27, 28).

GST, SOD, CAT, and GPx are the antioxidant enzymes
play important roles in the process of scavenging free
radicals, especially reactive oxygen species (ROS),
which potentiate lots of damage at the cellular level
(30, 31). In previous studies, the enzymatic activities

of these enzymes have been investigated to search
oxidative stress (28, 32). Differences in enzymatic
activities may be due to the formation of ROS (27, 33).
In a former study, chlorpyrifos, malathion and diazinon
induced changes in total antioxidant power in human
erythrocytes (24). It is well known that DM changes
some metabolic enzyme activities (21). DM intoxication
has been shown to alter the antioxidant defense system
in the liver of female adult rats (3). In this study, DM
caused an increase in antioxidant enzyme activities
both low and high doses except GPx activity. For GPx,
low dose DM did not effect the activity. High dose DM
treatment caused more increment in GST, CAT and SOD
activities. The rise in the enzymatic activities of GST,
SOD, CAT, and GPx in erythrocytes of DM administrated
animals compared to control blood cells appears to be
a response to the improved oxidative stress process
(22).

DNA is known to be targeted by various chemicals
whose activity results in genotoxic effects (34).
Pesticides can cause DNA damage, too. In a previous
study, it was showed that DM caused DNA damage in
Oncorhynchus mykiss. The authors examined iwhether
there is a relationship between lipid peroxidation,
SOD, GPx, CAT activities and genotoxicity in vivo (35).
They observed that DM caused oxdative stress and
DNA damage, which are compatible with our results
in blood cells of rats. As a result of this study, DNA
damage was significantly increased in DM treated
groups compared to the control group. However, a
significant reduction in DNA damage was observed
in the group treated with FA. These data can be
evaluated depending on our experimental results as
follows; exposure of rats to DM resulted in extensive
acute further tissue inflammation including blood and
blood injury reflected by the increased number of
neutrophils and macrophages levels and DNA damage
with cytoplasmic histone-associated DNA fragments
(mono-and oligonucleosomes) after induced cell death
in blood tissue. Thus, in DM treated groups, DNA
fragmentation due to DM causing DNA damage was
measured by ELISA method and the comparison of the
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protective group was obtained. The high DNA damage
observed in rat leucocytes after in vivo DM treatment
shows parallelism with related investigations. In a
previous study, it was determined that chlorpyrifos, an
OP pesticide caused DNA damage in Mouse retina cells
(28). Furthermore, Nazam et al. reported that DM
induces DNA damage and mitochondrial dysfunction
triggering apoptosis in rat bone-marrow and peripheral
blood cells (25). In another study, it is reported that
organophosphate compounds such as DM cause DNA
damage by changing oxidative stress markers (34).
Actually, numerous studies indicated that the
antioxidant activities of cells are ameliorated by
the presence of antioxidant compounds in diet (3).
Phenolic compounds have been proposed as natural
antioxidant agents that protect cells against unwanted
effects associated with oxidative stress. It has been
proposed that they reduce ROS concentration
directly (36). So, more attention has been paid to
the preventive role of naturally occuring antioxidants
against toxicity caused by chemicals, especially when
ROS formations are involved (21). FA is known to
scavenge both reactive nitrogen species and ROS (37).
Because of its scavenge ROS activity, and enhancing
the cell response, FA has very strong antioxidant
properties due to its ROS activity and enhancing cell
response (38, 39). In this study, FA protected changes
in CAT, GPx, GST activities and MDA levels completely
against low and high dose treatments of DM. These
parameters were not different from the control group
in lowDM+FA and highDM+FA groups, statistically.
However, we did not see these complete preventive
effects on SOD activity. For SOD, FA caused a decrease

ETHICS COMITTEE APPROVAL

in activity but lowDM+FA and highDM+FA groups were
statistically different from the control group. It has an
antioxidant role referring to phenolic hydroxyl group
in its structure. Studies have demonstrated that FA
could hinder MDA formation from cell membranes,
hinder lysis of erythrocytes induced by MDA and
hydroxyl radical (HO. free radical) and so, inhibit LPO
caused by H,0, and O,. Moreover, previous studies also
indicated that the antioxidant effect of FA may be
due to the capture of free radicals directly through
the structural phenolic hydroxyl group.(10). Kohno et
al. investigated the retinal protective effect of FAin a
sodium iodate-induced model of retinal degeneration
in mice and found that oral administration of FA
attenuated the morphological and functional features
of retinal degeneration (40). Mahmoud et al. indicated
that FA prevents oxidative stress, inflammation, and
liver injury via upregulation of Nrf2/HO-1 signaling
in methotrexate-induced rats (12). As a result of this
study, a significant reduction in DNA damage was
observed in the groups treated with FA combined with
low dose DM and high dose DM. In other words, FA has
a protective effect against DM induced DNA damage.
The effects observed in the present research
indicated that DM has toxic oxidant impacts on
blood cells. This infomation may be based upon the
probability of such a pesticide producing ROS and a
state of oxidative stress and improving cell injury. FA,
a naturally occuring antioxidant, could be beneficial
in reducing the harmful effects of DM, maintaining
the normal function of blood cells and actively
inhibiting oxidative injury, suggesting its mission in
ROS elimination, which is responsible for LPO process.

* The study was approved by the Gazi University Experimental Animal Local Ethics’ Committee (Date: 03.01.2017 and

Number: E.785).
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Enflamatuvar belirte¢ olarak HCRP ve Sistatin C’nin obezitede
bobrek fonksiyonlar1 izleminde kullanilmasi

Serpil CECEN' (ID), Dilek YAGCI CAGLAYIK? (ID), Can ILGIN?

OZET

Amac: Obezitede bobrek fonksiyonlarinin takibinde
(GFR)’nin

onemlidir. GFR belirlenmesinde kreatinin ve sistatin C

glomeriiler filtrasyon hizi belirlenmesi
kullamlmaktadir. Sistatin C yag dokusu artisiyla orantili
olarak artmakta olup bu calismada amacimiz obez
bireylerde GFR hesaplanirken sistatin C kullaniminin

uygunlugunu arastirmaktir.

Yontem: Calismaya obezite sikayeti ile basvuran
kadin hastalar dahil edildi (n=113).

bir zeminde ciplak ayakla ve sirtlari duvara gelecek

Bireylerin diiz

sekilde dururken boy uzunluklan olculdi. Daha sonra
biyoimpedans cihazinda tim viicut analizi yapilarak
toplam vicut agirligi, beden kiitle indeksi (BMI), yag
ylizdesi, yag agirig1 ve yagsiz agirliklan tespit edildi.
Hastalarin biyokimyasal verilerine geriye yonelik olarak
ulasilarak degerlendirme yapildi. Sistatin C, kreatinin
degerleri 6lciilmiis olan hastalarin CKD-EPi-GFR (Chronic
Kidney Disease- Epidemiology Collaboration equation-
glomerular GFR-epi-cr
GFR), GFR-epi-cysc (sistatin C-GFR) ve GFR-epi-cr-cysc

filtration rate), (kreatinin-

(kombine-GFR) degerleri hesaplandi.

ABSTRACT

Objective: Determination of glomerular filtration
rate is essential for kidney functions in obesity.
Creatinine and cystatin C are used to determine
glomerular filtration rate. Cystatin-c increases with the
increase of adipose tissue. The study investigates the
use of cystatin C in calculating the glomerular filtration

rate in obese individuals.

Methods:

were used in the study. The height of the patients was

One hundred thirteen obese women

measured barefoot on a flat surface. A whole-body
analysis was performed by bioimpedance device (Tanita-
BC418), and body weight, body mass index (BMI), fat
percentage, fat mass, fat-free mass were detected.
Biochemical data were evaluated retrospectively.
CKD-EPI-GFR (Chronic Kidney Disease Epidemiology
Collaboration equation glomerular filtration rate), GFR-
epi-cr (creatinine-GFR), GFR-epi-cysc (cystatin C-GFR)
(combined-GFR)

calculated from the measured cystatin-c and creatinine

and GFR-epi-cr-cysc values were

values.

"Marmara L:Jniversitesi Pendik Egitim ve Arastirma Hastanesi Spor Fizyolojisi Bélimii, istanb_ul
“Marmara Universitesi Pendik Egitim ve Arastirma Hastanesi Enfeksiyon Hastaliklar Klinigi, Istanbul
3Marmara Universitesi T1p Fakiiltesi, Halk Sagligi AD, Istanbul

iletigim / Corresponding Author : Serpil CECEN '
Fevzi Cakmak Mah. Mimar Sinan Cad. No: 41 Ust Kaynarca / Pendik - [stanbul - Tiirkiye
E-posta / E-mail : drserce@gmail.com

Gelis Tarihi / Received : 29.04.2021
Kabul Tarihi / Accepted : 29.05.2021

Cecen S, Yagc1 Caglayik D, Ilgin C. Enflamatuvar belirte¢ olarak HCRP ve Sistatin C’nin obezitede bobrek fonksiyonlar izleminde kullanilmasi.
Turk Hij Den Biyol Derg, 2022; 79(2): 255 - 266

255


https://orcid.org/0000-0002-7908-5208
https://orcid.org/0000-0003-3473-8073
https://orcid.org/0000-0003-1751-8546
https://dx.doi.org/10.5505/TurkHijyen.2022.35651

Bulgular: GFR-epi-cr degerinin yas ve BMI ile
azaldigini, boy uzunlugu ile arttigim, GFR-epi-cysc
degerinin yas, BMI, yag yiizdesi, yag agirlig ile azaldigini,
boy uzunlugu ile anlamli olarak arttigini, GFR-epi-cr-cysc
degerinin yas, BMI, yag yiizdesi, yag agirligi ile azaldigim
tespit ettik. GFR-epi-cr, GFR-epi-cysc, GFR-epi-cr-cysc
degerlerinin HCRP (High-C-reactif protein) ile azaldigin
tespit ettik. Kreatinin degerinin yas ile arttigimi, GFR-
epi-cr, GFR-epi-cysc, GFR-epi-cr-cysc ile azaldigim
tesbit ettik. Cystatin C degerlerinin yas, viicut agirlig,
BMI, yag yiizdesi, yag agirligi ile arttigini, GFR-epi-cr,
GFR-epi-cysc, GFR-epi-cr-cysc ile azaldigini tesbit ettik.

Sonug: Sistatin C bobrek glomeriillerinden rahatlikla
gecebilen bir madde olup GFR hesaplamasinda
kullaniirken, obez bireylerde yag dokusuyla artisi ile
orantili olarak sistatin C’nin arttigim ve GFR-epi-cysc ve
GFR-epi-cr-cysc azaldigim tesbit ettik. Aym1 zamanda yag
ylizdesi ve yag dokusu artisi ile daha belirgin olmak lizere
HCRP’nin artigin tesbit ettik. Bu sonuclar obez bireylerde
yag dokusu artisi ile belirginlesen enflamasyonun bobrek
fonksiyonlanm  etkiledigini  dustindiirmesi  agisindan
onemlidir. Calismamizdan elde ettigimiz veriler, obez
bireylerde GFR hesaplama ve bobrek fonksiyonlarini
takipte kullanilan parametrelerin kullanimi konusunda
farkindalik olusturmasi acisindan onemli goriinmektedir.
Calismamiz gostermistir ki, sistatin C’nin obez bireylerde
GFR hesaplama ve bobrek fonksiyonlarin1 takipte

kullanim1 yanlis sonuclar verebilir.

Anahtar Kelimeler: Obezite, sistatin C, glomeriler

filtrasyon hizi, enflamasyon, HCRP

Results: We found that GFR-epi-cr decreased with
age and BMI, increased with height, GFR-epi-cysc
decreased with age, BMI, fat percentage, fat mass,
increased significantly with height, GFR-epi-cr-cysc
decreased with age, BMI, fat percentage, fat mass.
GFR-epi-cr, GFR-epi-cysc, GFR-epi-cr-cysc decreased
with  HCRP (High-C-reactif protein). Creatinine
increased with age and decreased with GFR-epi-cr,
GFR-epi-cysc, GFR-epi-cr-cysc. Cystatin-c increased
with age, body weight, BMI, fat percentage, fat mass,
and decreased GFR-epi-cr, GFR-epi-cysc, GFR-epi-cr-
cysc.

Conclusion: Cystatin C can pass through kidney
glomeruli easily and used in GFR calculation. We found
that while cystatin-c increases with increased adipose
tissue in obese individuals, GFR-epi-cysc ve GFR-
epi-cr-cysc decreased. As well, HCRP increased with
the fat percentage and fat mass. These results are
essential in terms of inflammation, which is evident
with the increase in adipose tissue, affects kidney
functions in obese individuals. Our study is essential
in raising awareness about GFR calculation and
parameters used in the follow-up of kidney functions
in obese individuals.Our study shows that to use of
cystatin Cmay give wrong results to calculate GFR and

follow up of kidney functions in obese individuals.

Key Words: Obesity, cystatin C, glomerular filtration
rate, inflammation, HCRP

GIRIS

Obezite viicutta yag dokusunun artmasi ile

ettigi icin halk sagligin1 tehdit eden bir salgin olarak
da tamimlanmaktadir (2).
Obezitenin tip Il diyabet, kardiyovaskiiler

karakterize, diisik dereceli enflamasyonun eslik hastaliklar, kanser, kas-iskelet sistemi hastaliklar gibi
ettigi kronik, kompleks bir hastalik olarak tarif birgok kronik hastaliga neden oldugu bilinmekle birlikte
edilmektedir (1). Diinya genelinde artarak devam (3), bobrek fonksiyonlarini da etkiledigi, Beden kitle
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indeksi (BMI) artisimin son donem bobrek yetmezligi
icin bagimsiz bir risk faktorii oldugu gosterilmistir
(4). BMI’'nin yam sira bel cevresi, bel-kalca orani,
bel cevresi-boy oraninda artisin da kronik bobrek
hastaliklan icin risk faktorii oldugu gosterilmistir (5).

Bugiine kadar vyapilan calismalarda obezite
degerlendirilirken kilo, BMI, bel cevresi, bel-kalca gibi
antropometrik olcum parametreleri kullamlirken, son
yillarda yapilan calismalar obezitenin kalori deposu
olarak bilinen yag dokusu artisindan kaynaklandigini
ve yag dokusunun da immiinolojik fonksiyonlari olan
bir organ oldugunu gostermektedir (6,7). Obezitede
adipoz dokuda gelisen hipertrofi ve lokal hipoksinin
adipozitlerde fonksiyon bozukluguna neden olarak
enflamatuvar siireci baslattigi, biyolojik olarak aktif
bircok sitokinlerin salgilamasina ve dusik dereceli
kronik enflamasyona neden oldugu bilinmektedir (1).
Obezite nedenli enflamasyonun insulin rezistansi,
tip Il diyabet ve vaskiiler hastalik riskini artirdig
bilinmektedir (8).

Obezitede gelisen enflamasyon, insiilin rezistansi,
diyabet ve hipertansiyon gibi faktorlerin bobrek
fonksiyonlarini da olumsuz etkiledigi bilinmektedir (9).
Bu nedenle bobrek fonksiyonlarinin takibi obezitede
Bobrek
takibinde kullanilan Glomeriiler filtrasyon hizi (GFR)

onem  kazanmaktadir. fonksiyonlarinin
hesaplanirken kreatinin ve sistatin C degerlerinden
faydalanilmaktadir. Kreatinin bobreklerde metabolize
olmayip glomeriillerden serbestce gecebildiginden
GFR hesaplamasinda kullanilan bir biyobelirtec
olmakla birlikte, kas dokusu agirligi, yas ve cinsiyete
gore iretim hiz1 degistiginden GFR hesaplamasinda
kullanimina dikkat etmek gerekmektedir (10). Sistatin
C ise bir sistein proteaz inhibitorudur ve vicuttaki
tum cekirdekli hiicreler tarafindan uretilebilmekte ve
bobrek glomeriillerinden tamamen gecerek proksimal
tubulde metabolize edilmektedir (11). Bu nedenle
GFR hesaplanirlen kreatinine gore daha glivenilir bir
biomarker oldugu disiiniilmektedir. Sistatin C nin kas
dokusu agirligi ve cinsiyet farkliigindan etkilenmemesi
de bir diger avantaj olarak goriilmektedir (10). Sistatin

C viicutta bircok dokuda, viicut sivilarinda bulunmakta

olup, immunmodulasyonla iliskili oldugu yapilan
calismalarda gosterilmistir (12). Sistatin-C’nin ayrica
inflamasyonla iliskili oldugu da gosterilmistir (13).
Son yillarda obezitede yapilan calismalarda sistatin C
seviyesinin BMI, bel cevresi ve viicut agirligi artisina
bagli olarak arttig1 gosterilirken (14), sistatin C mRNA
seviyesinin obez bireylerdeki adipoz dokuda daha
yliksek seviyede oldugu tespit edilmistir (15).
Obezitede yag dokusu artisinin enflamasyonla
iliskili oldugu, sistatin C nin yag dokusu artisi ile
orantili olarak artig1 bilinmekte olup, bu calismada
amacimiz obez bireylerde GFR hesaplanirken sistatin
C kullanimini arastirmaktir. Ayrica GFR degerlerinin
obezitede arttigi bilinen enflamatuvar belirteclerle

olan iliskisini de arastirmaktir.
GEREC ve YONTEM

Calismaya Spor Fizyolojisi poliklinigine obezite
sikayeti ile basvuran kadin hastalar dahil edildi
(n= 113). Marmara Universitesi Tip Fakiiltesi Klinik
Etik kurulundan
sonra calismaya baslandi (Tarih:05.04.2019 ve No:

Arastirmalar onay alindiktan
09.2019.369). Basvuran bireylerin oncelikle duz bir
zeminde ciplak ayakla ve sirtlan duvara gelecek
sekilde dururken boy uzunluklan olciildi. Daha sonra
(Tip-BC-418-MAlll,
Body Composition Analyzer; Tanita, Tokyo, Japan)

biyoimpedans cihazinda Tanita
tlim vicut analizi yapilarak toplam viicut agirtig,
BMI, yag yiizdesi, yag agirligi ve yagsiz agirliklan
tespit edildi. Nefropati oykisu olan ve GFR-cr <60ml/
min/1.73m? tespit edilenler, kortikosteroid kullanan,
tiroid hastaligi ve diabet Oykiisi olan hastalar
calismaya dahil edilmedi. Calismaya dahil edilen
hastalarin biyokimyasal verilerine geriye yonelik
olarak ulasilarak degerlendirme yapildi. Sistatin C,
kreatinin degerleri Olclilmiis olan hastalarin CKD-
EPi-GFR
Collaboration equation glomeular filtration rate) ,
GFR-epi-cr (kreatinin-GFR), GFR-epi-cysc (sistatin
C -GFR) ve GFR-epi-cr-cys (kombine-GFR) degerleri
hesaplandi.

(Chronic Kidney Disease Epidemiology
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istatistiksel analiz

Sirekli degiskenlerin normal dagilim varsayimlan
Kolmogorov Smirnov, Skewness Kurtosis, normal
quantil plot ve histogram testleri ile analiz edilmistir.
Normal dagiim gostermeyen siirekli degiskenler
ortanca, ceyrekler arasi dagiim araligi, minimum
ve maksimum degerleri ile rapor edilmistir. Siirekli
degiskenler arasinda korelasyonlar Spearman testi
ile analiz edilip, rho ve p degerleri rapor edilmistir.
P degerinin 0.05’ten kiicik olmas1 istatistiksel
olarak anlamlidir. Analizlerde Stata 15.1 yazilim
kullamlmistir.

BULGULAR

Antropometrik  olcimler ve  biyokimyasal
bulgulara ait degerler tablo 1 de goriilmektedir. GFR-
epi-cr ile yas arasinda istatistiksel olarak anlaml
gliclu negatif korelasyon(r= -0.782, p<0.001), boy
uzunlugu arasinda istatistiksel olarak anlamli zayif
pozitif korelasyon (r=0.334, p<0.001), BMI arasinda
istatistiksel olarak anlamli onemsiz negatif korelasyon
(r=-0.209, p=0.026) oldugunu, toplam viicut agirligi,
yag yiizdesi, yag agirligi ve kas agirligi ile GFR-epi-cr
arasinda istatistiksel olarak anlamli bir korelasyon
olmadigim tespit ettik (Tablo 2).

Tablo 1. Antropometrik 6l¢ciimler ve biyokimyasal bulgulara ait verilerin ortalama, standart sapma, minimum ve maksimum

degerleri.
n=113 Mean SS min max
Age 42 17 18 69
Height 161 9 144 179
Weight 86.8 20.2 58.5 153.6
BMI 33.9 8.1 25.2 57.8
Fat% 40.9 7.6 18.5 54.2
Fat mass 35.9 13.7 16.2 79.3
Fat free mass 51 8 38.4 74.4
HCRP 3.32 4.44 0.39 10.1
Procalcitonin 0.03 0.02 0.02 0.21
Plateletcrit 0.2 0.1 0.1 0.4
Sl 466.5 300 108 1294
TG index 8.42 0.79 7.33 10.23
TG/HDL 1.92 1.56 0.76 8.22
TKol/HDL 4.01 1.29 2.22 7.57
LDL/HDL 2.5 0.95 1.03 5.61
Gfr-epi-cr 114 20 33 150
Gfr-epi -cysc 105 26 31 136
Gfr-epi-cr-cysc 109 26 31 150

BMI: Viicut kitle indeksi, HCRP: High-C-reactive protein, Sll: Systemic immuneinflammatory index, TG index: Trigliserid
indeksi, TG/HDL= Trigliserid/High density lipoprotein, TKol/HDL= total kolesterol/ High density lipoprotein, LDL/HDL=Low
density lipoprotein/ High density lipoprotein.
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GFR-epi-cysc ile yas arasinda istatistiksel olarak
anlamli guiclu negatif korelasyon (r=-0.693, p<0.001),
BMI arasinda istatistiksel olarak anlamli zayif negatif
korelasyon (r=-0.374, p<0.001), yag yiizdesi arasinda
istatistiksel olarak anlamli orta negatif korelasyon (r=
-0.364, p<0.001),
olarak anlamli orta negatif korelasyon (r= -0.254,

yag agirlig1 arasinda istatistiksel

p<0.001), boy uzunlugu arasinda istatistiksel olarak
anlamli orta pozitif korelasyon (r= 0.381, p<0.001)
oldugunu, toplam viicut agirig1 ve kas agirtign ile
GFR-epi-cysc arasinda istatistiksel olarak anlamli bir
korelasyon olmadigim tespit ettik (Tablo 2).

ile yas arasinda
olarak anlamli guicli negatif korelasyon (r= -0.710,
p<0.001),
orta negatif korelasyon ( r= -0.311, p<0.001), yag

GFR-epi-cr-cysc istatistiksel

BMI arasinda istatistiksel olarak anlamli

yuzdesi arasinda istatistiksel olarak anlamli zayif
negatif korelasyon (r= -0.291, p=0.002), yag agirligi
arasinda istatistiksel olarak anlamli onemsiz negatif
korelasyon ( r= -0.191, p= 0.042) oldugunu, toplam
vicut agirligi ve kas agirligi ile GFR-epi-cr-cysc
arasinda istatistiksel olarak anlamli bir korelasyon

olmadigim tespit ettik (Tablo 2). inflamasyon

markerlarinin GFR ye olan etkisini inceledigimizde,
GFR-epi-cr ile HCRP arasinda istatistiksel olarak
anlamli zay1f negatif korelasyon (r=-0.223, p=0.017),
TG indexi
onemsiz negatif korelasyon (r= -0.199, p= 0.035)

arasinda  istatistiksel olarak anlamli
oldugunu, procalcitonin, plateletcrit, Sl (systemic
immuneinflammatory index=platelet x neutrophil
TG/HDL, TKol/HDL, LDL/HDL ile
GFR-epi-cr arasinda istatistiksel olarak anlamli bir

/lymphocyte),

korelasyon olmadigini tespit ettik (Tablo 3).

GFR-epi-cysc ile HCRP arasinda istatistiksel olarak
anlamli zayif negatif korelasyon ( r=-0.274, p=0.004)
oldugunu, TG indexi, procalcitonin, plateletcrit,
Sll, TG/HDL, TKol/HDL, LDL/HDL ile GFR-epi-cysc
arasinda istatistiksel olarak anlamli bir korelasyon
olmadigim tespit ettik (Tablo 3).

GFR-epi-cr-cysc ile HCRP arasinda istatistiksel
olarak anlamli zayif negatif korelasyon (r= -0.265,
p=0.005) oldugunu, TG indexi, procalcitonin,
plateletcrit, SIl, TG/HDL, TKol/HDL, LDL/HDL ile
GFR-epi-cr-cysc arasinda istatistiksel olarak anlamli
bir korelasyon olmadigini tespit ettik (Tablo 3).

Tablo 2. GFR degerlerinin antropometrik 6lctimlerle olan iliskisi.

Gfr-epi-cr Gfr-epi -cysc Gfr-epi-cr-cysc

r -0.782 -0.693 -0.710
Age

p <0.001 <0.001 <0.001

r 0.334 0.381 0.335
Height

p <0.001 <0.001 <0.001

r -0.008 -0.156 -0.112
Weight

p 0.931 0.0992 0.2377

r -0.209 -0.374 -0.311
BMI(Body mass index)

p 0.026 <0.001 <0.001

r -0.171 -0.364 -0.291
Fat %

P 0.0692 <0.001 <0.001

r -0.080 -0.254 -0.191
Fat Mass

p 0.399 <0.001 0.042

r 0.117 0.050 0.047
Fat free mass

p 0.2394 0.5924 0.6187
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Tablo 3. GFR inflamasyon markerlert ile iliskisi.

Gfr-epi-cr Gfr-epi -cysc Gfr-epi-cr-cysc

r -0.223 -0.274 -0.265
HCRP

p 0.017 0.004 0.005

r -0.151 -0.178 -0.17
Procalcitonin

p 0.144 0.086 0.099

r 0.050 -0.101 -0.032
Plateletcrit

p 0.59%4 0.286 0.739

r 0.108 0.093 0.102
SlI

p 0.259 0.330 0.284

r -0.199 -0.144 -0.151
TG index

p 0.035 0.127 0.109

r -0.103 -0.055 -0.070
TG/HDL

p 0.276 0.565 0.456

r -0.137 -0.018 -0.063
TKol/HDL

p 0.150 0.846 0.506

r -0.086 0.035 -0.013
LDL/HDL

p 0.365 0.712 0.886

HCRP: High-C-reactive protein, SlI: Systemic immuneinflammatory index, TG index: Trigliserid indeksi,
TG/HDL= Trigliserid/High density lipoprotein, TKol/HDL= total kolesterol/ High density lipoprotein,

LDL/HDL=Low density lipoprotein/ High density lipoprotein

Kreatinin ile yas arasinda istatistiksel olarak
anlamli zayif pozitif korelasyon (r=0.222, p=0.018),
GFR-epi-cr arasinda istatistiksel olarak anlamli gucli
negatif korelasyon (r= -0.701, p<0.001), GFR-epi-
cysc arasinda istatistiksel olarak anlamli orta negatif
korelasyon (r= -0.463, p<0.001), GFR-epi-cr-cysc
arasinda istatistiksel olarak anlamli giclu negatif
korelasyon (r=-0.660, p<0.001) oldugunu tespit ettik
(Tablo 4).

Sistatin C ile yas arasinda istatistiksel olarak
anlamli orta pozitif korelasyon (r= 0.478, p<0.001),
viicut agirigi arasinda istatistiksel olarak anlamli
onemsiz pozitif korelasyon (r= 0.188, p=0.046), BMI
arasinda istatistiksel olarak anlamli zayif pozitif

Turk Hij Den Biyol Derg

korelasyon ( r=0.336, p<0.001), yag yiizdesi arasinda
istatistiksel olarak anlamli zayif pozitif korelasyon
(r=0.334, p<0.001), yag agirlig1 arasinda istatistiksel
olarak anlamli zayif pozitif korelasyon (r=0.249, p=
0.008) oldugunu, kas agirligi sistatin C arasinda ise
istatistiksel olarak anlamli korelasyon olmadigin
tespit ettik (Tablo 4).

Sistatin C ile GFR-epi-cr arasinda istatistiksel
olarak anlamli giiclu negatif korelasyon (r= -0.621,
p<0.001), GFR-epi-cysc arasinda istatistiksel olarak
anlamli cok gucli negatif korelasyon (r= -0.947,
p<0.001),
olarak anlamli cok giiclu negatif korelasyon (r=-
0.885, p<0.001) oldugunu tespit ettik (Tablo 4).

GFR-epi-cr-cysc  arasinda istatistiksel



Tablo 4. Kreatinin ve sistatin C’nin antropometrik dl¢limler ve GFR degerleri olan iliskisi

Kreatinin Sistatin-c

r 0.222 0.478
Age

p 0.018 <0.001

r 0.032 0.188
Weight

p 0.732 0.046

r 0.066 0.336
BMI(Body mass index)

p 0.485 <0.001

r 0.021 0.334
Fat %

p 0.824 <0.001

r 0.028 0.249
Fat Mass

p 0.764 0.008

r 0.074 0.024
Fat free mass

p 0.434 0.802

r -0.701 -0.621
GFR-epi-cr

p <0.001 <0.001

r -0.463 -0.947
GFR-epi -cysc

p <0.001 <0.001

r -0.660 -0.885
GFR-epi-cr-cysc

p <0.001 <0.001

HCRP ile kilo arasinda istatistiksel olarak anlamli
zay1f pozitif korelasyon (r= 0.244, p= 0.009), BMI
arasinda istatistiksel olarak anlamli zayif pozitif
korelasyon (r= 0.351, p= p<0.001), yag vyiizdesi
arasinda istatistiksel olarak anlamli zayif pozitif
korelasyon (r=0.375, p<0.001), yag agirlig1 arasinda
istatistiksel olarak anlamli zayif pozitif korelasyon
(r=0.312, p<0.001) oldugunu, kas agirlig1 ile HCRP
arasinda istatistiksel olarak anlamli bir korelasyon
olmadigim tespit ettik (Tablo 5).

TARTISMA ve SONUC

Calismamizda obez bireylerde yag dokusu artist
ile sistatin C seviyesinin arttigini, GFR-epi-cysc ve
GFR-epi-cr-cysc degerlerinin azaldiginm tespit ettik.

Ayrica inflamatuar markerlardan HCRP’nin yag dokusu
artisi ile daha belirgin olarak arttigini, HCRP artisi ile
orantili olarak glomeruler filtrasyon hizi degerlerinde
azalma oldugunu saptadik. Calismamiz gostermistir
ki, sistatin C’nin obez bireylerde GFR hesaplama
ve bobrek fonksiyonlarini takipte kullanimi yanlis
sonuclar verebilir.
Obezitenin bobrek fonksiyonlar ile iliskisi:
Bugline kadar yapilan calismalarda obezitenin
bobrek hastaliklar
Yapilan c¢alismalarda
BMI, bel gibi
parametrelerindeki artisin bobrek fonksiyonlarini
bobrek
risk faktoru

icin risk faktori oldugu

genellikle
obezite

disunulmustur.

vicut agirlig, cevresi

azalttigt  gosterilmis ve  obezitenin

fonksiyonlarim1  etkileyen bagimsiz

oldugunu distinilmistir (16).
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Tablo 5. inflamasyon markerlarinin antropometrik élciimlerle olan iliskisi.

Weight BMI Fat% Fat mass Fat Free Mass

r 0.244 0.351 0.375 0.312 0.068
HCRP

p 0.009 <0.001 <0.001 <0.001 0.47

r -0.095 0.022 -0.007 -0.059 -0.140
Procalcitonin

p 0.470 0.810 0.940 0.530 0.130

r 0.098 0.186 0.190 0.133 0.005
Plateletcrit

p 0.300 0.040 0.040 0.160 0.950

r 0.099 0.120 0.070 0.093 0.064
SlI

p 0.290 0.200 0.460 0.320 0.500

r -0.067 0.030 -0.013 -0.051 -0.063
TG index

p 0.480 0.750 0.890 0.590 0.500

r 0.015 0.061 0.025 0.010 0.026
TG/HDL

p 0.870 0.520 0.790 0.910 0.780

r 0.038 0.029 0.035 0.026 0.065
TKol/HDL

p 0.680 0.760 0.710 0.780 0.490

r 0.021 -0.003 0.024 0.015 0.043
LDL/HDL

p 0.820 0.970 0.800 0.870 0.650

HCRP: High-C-reactive protein, SlI: Systemic immuneinflammatory index, TG index: Trigliserid indeksi,
TG/HDL= Trigliserid/High density lipoprotein, TKol/HDL= total kolesterol/ High density lipoprotein,

LDL/HDL=Low density lipoprotein/ High density lipoprotein

Viicut agirigi artisinin bobrek yetmezligi icin risk
faktorii oldugu ve kilo kaybinin bébrek hastaliginin
ilerlemesini engelleyebilecegi gosterilmistir (17).
Bizim calismamizda da viicut agirigi ve BMI ile
GFR degerlerinde azalmalar1 tespit etmemiz bu
literatiir bilgilerini destekler nitelikte olup obezitede
kilo artisinin bobrek fonksiyonlarini etkiledigini
gostermektedir.

Obezitede bobrek fonksiyonlardaki bozulmanin
patogenezi tam anlasilamamis olmakla birlikte,
anlamaya yonelik yapilan calismalarda, obeziteye
sekonder olarak gelisen diyabet, hipertansiyon,
bobrek
gosterilmistir ~ (18).

hiperlipidemi gibi degisikliklerin

fonksiyonlarin1  etkiledigi

Obez bireylerin bobreklerinde fokal segmental
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glomeruloskleroz, glomerulomegali gibi histopatolojik
degisikliklerin diyabet ve hipertansiyondan bagimsiz
olarak geliserek bobregin filtrasyon islevinin
azaldig1 gosterilmistir (19). Viicut agirtigi artisinin
nefronlar lizerine extra bir yiik getirdigi ve kronik
bobrek hasarina neden oldugu disiinilmiistiir (20).
Amaral ve ark.’min yiiksek yagli diyet ve overiektomi
yaparak obezite olusturduklan ratlarda yapilan
calismada kilo artis1, abdominal yag dokusu ve kan
basinc1 artisinin bobreklerde yapisal ve fonksiyonel
bozukluklara neden oldugu gosterilmistir (21).
Obez bireylerde sik rastlanan proteiniri bulgusunun
glomertllerin proteinleri sizdirmas1 sonucu ortaya
ciktig1 gosterilmis ve bundan dolay1 obezitenin

kronik bobrek hastaliklar icin risk faktorii oldugu



savunulmustur (19).

Son yillarda yapilan calismalarda kronik bobrek
hastaliklarin  patogenezinde inflamasyonun etkisi
gosterilmeye baslanmistir (22). Ratlarda yapilan
bir calismada diyabete bagli gelisen nefropatide
TNF alfa, IL-1, IL-6 gibi proinflamatuar sitokinlerin
renal hasar ve Uriner albimin atiliminin artmasina
neden oldugu ve antienflamatuvar etkinligi bilinen
pentoksifilinin  tedavisi ile idrar sitokin atiliminda
azalma tespit edilmis olup, diyabete bagli gelisen
nefropatide  antienflamatuvar  6zelligi  bilinen
ajanlarin kullanilabilecegi gosterilmistir (23). Martos-
Rus ve ark.’min yaptiklan calismada obezitede adipoz
dokudaki artisin Uremi patogenezinden sorumlu olan
enflamasyonu artirdig1 gosterilmistir (24). Yiksek yag
ve karbonhidrat iceren diyetle obezite olusturulan
fare calismasinda renal dokuda enflamasyona ait
histopatolojik degisikliklerinin oldugu gosterilmistir
(25).

olusturulmus ratlarda yapilan bir diger calismada

Sucedaram ve ark. tarafindan obezite
karaciger ve bobreklerde makrofaj infiltrasyonunun
gosterilmesi obezite bagli gelisen enflamasyonun bu
organlarin fonksiyonlarini etkiledigi gosterilmis olup,
obezite-enflamasyon iliskisini  desteklemektedir.
(26). Ye ve ark.’nmin farelerde curcumin ile yaptiklan
calismada curcuminin antienflamatuvar etkisinden
dolay1 obezitede kronik enflamasyona bagli gelistigi
distiniilen nefropatiyi gerilettigi goriilmustir (27).
Bugiine kadar yapilan calismalardan elde edilen
sonuclar destekler nitelikte calismamizdan elde
ettigimiz sonuclar obezitedeki enflamasyon artisinin
etkiledigini
Her ne kadar calismamizda

bobrek
GFR

azalmalarnin tespiti ve bu azalmalarin HCRP ile iliskisi

bobrek fonksiyonlarim dusundurmesi
acisindan onemlidir.
olarak

mikroskobik degisikliklerini

gosterememis olsak da degerlerindeki

enflamasyonun bdbrek fonksiyonlarin1 etkiledigini
diistindiirmektedir. Calismamizda ayrica yag ylizdesi
ve yag agirligi ile GFR degerinin azaldigimin tespiti,
obezitede bobrek fonksiyonlarimin yag dokusu
artisindan etkilendigini gostermektedir. Bu artisin
artirabilecegini HCRP

enflamasyonu disunerek,

diizeylerinin yag dokusu ile orantili olarak arttigim
gostermemiz, HCRP artisiyla GFR deki azalmalan
tespit etmemiz, obezitede yag dokusu artisina baglh
vicutta gelisen enflamasyonun bobrek fonksiyonlarin
etkiledigini disiindiirmektedir.
Obez bireylerde bobrek fonksiyonlarin1 takipte
sistatin C kullanima:

Calismamizda ayrica sistatin C seviyesinin yag
Sistatin C
nin yag dokusu ile iliskisi oldugu, adipoz dokudan

dokusu artis1 ile arttigini tespit ettik.
salgilandigt daha ©nce yapilan calismalarda da
gosterilmis durumdadir (15). Ancak obez bireylerde
bobrek fonksiyonlarinin takibi acisindan sistatin C
nin kullanim1 konusunda literatur bilgisinin oldukca
simirll oldugu goriilmektedir. HIV pozitif asin kilolu
olan bireylerde yapilan calismada, sistatin C’ nin GFR
yi etkilemedigi gosterilmis, ancak bu calismadaki
bireylerin yag dokusu yilizdesi ve agiriginin disiik
olmasinin sistatin C diizeyini etkilemedigi diistiniilerek
daha yuksek obezitesi olan bireylerde calismak
gerekliligi sonucuna varilmistir (28).

Bu calismamizda sistatin C nin yag dokusu ile
orantili olarak artmasi ve GFR-epi-cysc degerlerinin
yag dokusu ile orantili olarak azaldiginin tespiti, obez
bireylerde GFR hesaplanirken sistatin C kullanim ile
ilgili olarak soru isaretleri olusturmaktadir. Sistatin
C kas dokusundan etkilenmedigi icin kas kaybinin
eslik ettigi kronik hastaliklarda kreatinine gore
daha giivenilir oldugu disiiniilerek bobrek fonksiyon
takibinde (29).
BMI> 35 kg / m? olan obezitesi olan kronik bobrek

kullanilabilecegi  savunulmustur
hastalarinda GFR-epi-cr-cysc degerinin GFR-epi-cr
temelli formiilden daha ustiin oldugu gosterilmistir.
Ancak bu calismada bel cevresi ve BMI olcuimlerinin
adipoz doku ve sistatin C iliskisi ile dogru sonuclar
vermedigi, viicut kompozisyonunu gosterecek farkli
(30).
Bir diger calismada diyabeti olan obez bireylerde

olclimlerin  gerektigi sonucuna varlmistir
sistatin C seviyesinin BMI artisi ile orantili olarak
arttig1 gosterilmis, obezitede yag dokusu artisina
bagl olarak sistatin C’ nin arttig1 ve kardiyovaskiiler

riskleri artirdigi sonucuna vanlmistir (31). Bizim
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calismamizda sistatin C’nin yag dokusu ile arttigini,
GFR-epi-cysc ve GFR-epi-cr-cysc degerlerinin yag
dokusu arttikca belirgin olarak azaldigin1 tespit
etmemiz sadece bel cevresi ve BMI olcumleri ile
sistatin C arasindaki iliskiyi incelemenin yetersiz
oldugu literatir bilgisini desteklemektedir.

Bugline kadar vyapilan calismalarda bobrek
fonksiyonlarini hesaplamada kullanilan viicut ylizey
alani, kilo ve boy parametrelerinin obez bireylerde
kullanilmast konusunda tam bir fikir birliginin
olmadig1 goriilmektedir. Lopez -Martinez ve ark.’nin
yaptiklan calismada GFR hesaplamasinda kreatinin
ve sistatin C kullanmlarak, boy, kilo ve vicut ylzey
alanina gore hesaplanan formiullerin asin kilolu
ve obez hastalarda renal

fonksiyonlar1  dogru

yansitmadigini, klinik uygulamada bu formiilleri
kullanirken dikkatli olmak gerektigini savunmuslardir
(32). Bir diger calismada obezitesi olan kronik
bobrek hastalarinda ideal viicut agirigi kullanilarak
vucut yuzey alamyla GFR hesaplamasinin, gercek
viicut agirligr kullanilarak viicut yiizey alaniyla GFR
hesaplamasina gore daha az giivenilir oldugunu,
clinkii kilo artarken hem kas agirigi ve hem de yag
dokusu artis1 oldugunu diisiinerek, ideal viicut agirigi

ETIK KURUL ONAYI

kullaniminin yeterli olmayacagin dustinmiislerdir
(33). Bizim calismamizda da GFR-epi-cysc ve GFR-
epi-cr-cysc degerlerinde boy ve BMI artisi ile belirgin
azalmanin olmasinin yani sira, yag yiizdesi ve yag
agirligr artistyla da azalmanin tespit edilmesi obez
bireylerde GFR degerlerinin kullaniminda dikkat
etmek gerektigini dislindiirmektedir.

Sonuc olarak, obezitenin inflamasyon ile iliskisinin
gosterilmesinin ardindan obezitede artan yag dokusu
daha da dikkatleri Uzerine c¢cekmeye baslamistir.
rahatlikla
gecebilen bir madde olup GFR hesaplamasinda

Sistatin C bobrek glomerullerinden
kullanilirken, obez bireylerde kullanilmasi ne kadar
giivenilirdir disiincesiyle yaptigimiz calismamizda
yag dokusuyla artisi ile orantili olarak sistatin
C’nin arttigint ve GFR-epi-cysc ve GFR-epi-cr-cysc
azaldigim tespit ettik. Yag yiizdesi ve yag dokusu
artisi ile daha belirgin olmak lizere HCRP nin artigim
da tespit ettik. Bu sonuclar obez bireylerde yag
dokusu artis1 ile belirginlesen enflamasyonun bobrek
fonksiyonlarin1 etkiledigini diisiindiirmesi acisindan
onemlidir. Bu gostermektedir ki, sistatin C’nin obez
bireylerde GFR hesaplama ve bobrek fonksiyonlarini
takipte kullanimi yanlis sonuclar verebilir.

*Bu calisma, Marmara Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulu’nun onayi ile gerceklestirildi (Tarih:05.04.2109

ve Karar No: 09.2019.369).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Sub-Kronik stresin neden oldugu depresyon ve anksiyete
bozukluklarinda tDAS’i1n etkileri

Giiven AKCAY'

, Narin DERIiN?

OZET
Amacg:  Stres duygu, disiince ve davranislan
etkileyerek  kiside  depresyon, anksiyete  gibi

noropsikiyatrik hastaliklara sebep olmaktadir. Bu
calismada sub-kronik stres sonrasi olusan depresyon ve
anksiyete bozukluklarina tDAS’in terapotik etkilerinin

incelenmesi amaglanmistir.

Yontem: 290-310 g agirligindaki 40 adet erkek Wistar
sicanlar kontrol, tDAS, stres ve stres+tDAS olmak Ulzere
4 gruba ayrilmistir. Stres modeli olarak 7 giin boyunca
glinde 2 saat hareketsizlik stresi uygulanmistir. tDAS
ve stres+tDAS grubundaki sicanlara stres maruziyetinin
5. gliniinden itibaren 3 giin boyunca 1 mA anodal tDAS
uyarimi yapilmistir. Deneyin 7. gilininde sicanlarin
anksiyete ve depresyon davranislar acik alan testi ve

yikseltilmis art1 labirent testi ile degerlendirilmistir.

Bulgular: Kontrol ve tDAS gruplari arasinda lokomotor
aktivite, yukseltilmis art1 labirent testi verilerinde
anlamli degisim bulunmamistir. Kontrol grubuna gore
stres grubu sicanlarin lokomotor aktivite diizeylerinde
anlamli azalma gorulirken (p<0.001), yikseltilmis arti
labirent testinde anksiyete gostergesi olan verilerde ise

anlamli artis saptanmistir (p<0.001). Kontrol grubuna

ABSTRACT

Objective: Stress causes neuropsychiatric diseases
such as depression and anxiety in the person by affecting
emotions, opinions and behaviors. In this study, the aim
was to investigate the therapeutic effects of tDCS on
depression and anxiety disorders that occur after sub-

chronic stress.

Methods: 40 male Wistar rats weighing 290-310 g
were divided into four groups as control, tDCS, stress
and stress+tDCS. Restraint stress was applied for 7
days (2 h/day) as a stress model. Rats in the tDCS and
stress+tDCS groups were performed the stimulation
of 1 mA anodal tDCS for three consecutive days from
the 5th day of stress exposure. On the 7th day of the
experiment, the anxiety and depression behaviors of the
rats were evaluated with the open field test and the

elevated plus maze test.

Results: No significant changes were found in
the locomotor activity, elevated plus maze test data
between control and tDCS groups. In the stress group rats
compared to the control group, there was a significant
decrease in the locomotor activity levels (p <0.001),

while a significant increase was observed in the data
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gore stres+tDAS grubunda, tDAS uygulamasin1 takiben
anksiyete gostergesi olan verilerde ise anlamli azalis
gorilmis (p<0.05) ancak lokomotor aktivite sonuclarinda

anlamli farka rastlanmamistir.

Sonug: Sonuc olarak verilerimiz, tDAS uyariminin

sub-kronik stres kaynakli anksiyete ve depresyon
egilimini azaltic1  etkilerinin  olabilecegini ortaya
koymustur.

Anahtar Kelimeler: Stres, depresyon, anksiyete,

tDAS, hareketsizlik stresi, sican

indicator of anxiety (p<0.001). In the stress + tDCS group
compared to the control group, there was a significant
decrease in the data indicator of anxiety following tDCS
application (p <0.05), but no significant difference was
found in the results of locomotor activity.

Conclusion: In conclusion, our data showed that

tDCS stimulation may have an effect on sub-chronic

stress-induced anxiety and depression behaviors.

Key Words: Stress, depression, anxiety, tDCS,

restraint stress, rat

GIRIS

Stres yaniti, fiziksel ve/veya psikolojik uyarilar ile
canlida homeostazisin bozulmasi sonucu ortaya ¢ikan
“cevresel degisimlere kars1 viicudun spesifik olmayan

cevab1” olarak tanmimlanmaktadir (1, 2). Stresli
bir hayat kisinin duygu, dusiince ve davranmslarini
etkileyerek kiside depresyon, anksiyete gibi

noropsikiyatrik hastaliklarin olusmasina sebep olan en
temel etkenlerden biridir (3). Stres ile karsilasilmasi
sonucu otonomik, metabolik, noroendokrin ve
imminolojik yanitlarin aktive oldugu bilinmektedir
(4). Stres canlilar icin gerekli olmakla birlikte
tekrarlanmasi ve uzun sure devam etmesi durumunda
kisilerin beyninde ve diger organlarinda olumsuz
degisikliklere yol acarak depresyon, anksiyete gibi
noropsikiyatrik  bozukluklar ve kardiyovaskiiler
hastaliklar da dahil bircok patolojik siireci tetikledigi
bilinmektedir (5, 6). Bu tip durumlarin kisilerin beyin
fonksiyonlar1 lzerinde kalici zararli etkilere sebep
oldugu rapor edilmistir (7, 8). Depresyon, diinyada
264 milyondan fazla kisiyi etkileyen yaygin bir zihinsel
bozukluktur. Depresyon, stres cevabina karsi verilen
fizyolojik degisikliktir (9). Depresyonlu kisilerde uyku

ve istah bozuklugu, yorgunluk ve dikkat eksikligi gibi
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durumlar yaygindir (10, 11). Ozellikle uzun siire ve
siddetli yogunlukta depresyon vyasayan Kkisilerde
ciddi bir saglik sorunu haline gelerek kisinin aci
cekmesine ve yasamin olumsuz etkilemesine neden
olabilmektedir (11).
neden olabilmekte ve her yil 800.000’e yakin Kisi
depresyondan dolay1 intihar etmektedir. Depresyon
sonrast ortaya cikan caresizlik duygusu genellikle

Depresyon kisilerde intihara

anksiyetik durumlar ile beraber gozlenmektedir.
Depresyon ile birlikte anksiyetenin goriildiigii kisilerde
gelecek korkusu, uyarilma ve dikkatte artis, kalp hizi
ve kan basinci artisi ile durumun seyri daha da kotu
bir hal almaktadir (7, 8). Stres ve anksiyete kisinin
gunliik yasam kalitesini onemli olclide bozan ve halk
sagligina cok yiiksek ekonomik maliyeti olan onemli
psikiyatrik durumlardir. Anksiyete, normal yasamda
canlinin hayatta kalabilmesi ve tehlikelere karsi uyum
saglamasinda onemli bir mekanizma iken, devamli ve
asin olmasi durumunda sebepsiz korkulara yol acarak
noropsikiyatrik bozukluklara neden olmaktadir (12).
Transkraniyal Dogru Akim Sitiimiilasyonu (tDAS),
klinikte depresyon, akut ve kronik agri, demans,
inme sonrasi rehabilitasyon, madde bagimulig ile
bazi norolojik ve psikiyatrik durumlarda tedavi
amaciyla yaygin olarak kullanilan, noéromodiilasyon



tekniklerinden biridir (13). tDAS, genellikle alin
bolgesinden iki elektrot araciligi ile beynin, diisiik
yogunlukta dogru akim ile uyarilmasi prensibi ile
beyin dis
kabugunda beynin bazi elektriksel aktivitelerinin

calismaktadir. Dogru akimin uyardigi
canlanmas1 ve baz1 aktivitelerinin ise bastirilmasi
hedeflenmektedir (13). tDAS’in etki mekanizmasi
noronlarda  aksiyon

potansiyeli  olusturmaksizin

membran  potansiyelinde  depolarizasyon veya
hiperpolarizasyon etki olusturarak gerceklesmektedir
(14, 15). Uygulanan dogru akimin siiresi, polaritesi ve
akimin yoni néronlarda olusan degisikligin derecesini
belirlemektedir (16). Uyanlabilirligi akim siddeti ve
uyan tipi (anodal veya katodal) belirlemektedir (17).

Transkraniyal dogru akim stimulasyonunun anodal
ve katodal tDAS olmak lzere iki tipi vardir: Anodal
uyan eksitasyona yol acarak piramidal hiicrelerin
somasinda depolarizasyon etki gosterirken, katodal
uyan inhibisyona neden olarak hiperpolarizasyon etki
olusturmaktadir (15-17) (Sekil 1). Yapilan calismalarda
tDAS uyarnisimin etkinliginin, uyarinin siiresine ve

yerine bagli olarak 90 dakikaya kadar siirdiigii ve

tekrarlayan uyarilardan sonra da uzun siire siirdiigi
gosterilmistir (18, 19).

tDAS’1n beyinde bilissel fonksiyonlar artirdig
bilinmektedir (13). Uyan siiresi ve sayisina bagli
olarak etkinliginin degistigi yapilan c¢alismalarla
(19, 20). tDAS ile ilgili
calismalarda, tDAS’1n ilaca yardimci bir tedavi olarak
etkili oldugu gosterilmistir (21-23). tDAS kisa siireli
ve agrisiz bir tedavi olmakla birlikte, ilac etkilesimi

gosterilmistir yapilan

olmamasi ve vicuda zarar vermemesi ile on plana
ctkmaktadir (17). tDAS, yasli, organ yetmezligi olan
ve hamile gibi ilac toleransi olmayan hastalar icin
ilacsiz tedavi yontemleri arasinda kullanilan en
avantajli ydntemdir (23). inme sonrasi rehabilitasyon,
depresyon ve agr tedavisinde ilaca yardimci bir tedavi
olarak uygulandiginda tek basina ila¢ tedavisinden
alinacak sonucu kuvvetlendirmektedir (21).

Bu calisma ile sub-kronik stres sonrasi olusan
depresyon ve anksiyete bozukluklarina tDAS’1n
terapotik etkilerinin acik alan ve yiikseltilmis arti
labirent testleri ile incelenmesi amaclanmistir.

Baseline

Sekil 1. Anodal ve katodal tDAS uyarim sonrasi beyin aktivitesini gosteren kayit ornekleri (18)
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GEREC ve YONTEM

Calismamiz Akdeniz Universitesi Tip Fakiiltesi
Biyofizik Anabilim Dali Laboratuvarlari ve Deney
Hayvanlan Unitesinde gerceklestirilmistir. Calismada
Akdeniz Universitesi Hayvan Deneyleri Yerel Etik
Kurul onay1 (18.01.2020/Karar No 4) ile Akdeniz
Universitesi Deney Hayvanlar Uygulama ve Arastirma
Merkezi’nden temin edilen sicanlar kullanilmistir.
Deney Gruplarn ve Protokolii

290-310 gr agirligindaki 40 adet erkek Wistar
albino sican 4 gruba ayrilarak deneyler yapilmistir.

Kontrol grubu: Sicanlara herhangi bir islem
yapilmamistir.

tDAS grubu: Sicanlara stres uygulanmaksizin 5.
giinden itibaren 3 giin boyunca 1 mA anodal tDAS

uygulamasi yapilmistir.

Stres grubu: Sicanlara 7 giin boyunca hareketsizlik
stresi uygulanmistir.

Stres+tDAS grubu:
hareketsizlik stresi uygulanmis, deneyin 5. giininden

Sicanlara 7 gin boyunca

itibaren de 3 giin boyunca stres ile birlikte 1 mA
anodal tDAS uygulamasi yapilmistir.
Deney Protokolii

Deney boyunca hayvanlar her kafeste 5 hayvan
olacak sekilde 12 saatlik karanlik/aydinlik siklusunda
tutulmuslardir. Deney boyunca sicanlar kisitlamaksizin
(ad libitium) ticari yem ve su ile beslenmistir. Deneyin
1. gununden baslayarak 7 giin boyunca sub-kronik
stres uygulanmistir. Deneylerin 7. giinlinde sabah
acik alan testi ve 6gleden sonra da yiikseltilmis art
labirent testi deneyleri yapilmistir. Deney siireci ile
ilgili takvim Sekil 2’de sunulmustur.

Kontrol

Agik Alan
Yikseltilmig
Arti Labirent

@t

tDAS

&

Stres

l_Y_J

1mA
' anodal tDAS

: H

=

'
'
'
'
Stres+tDAS 1
'
'
'

T

2 saat stres

8 5 :

B

!

:
2 saat stres : l_r_}
i i

1mA
anodal tDAS

1.Giin

5.Gln 7.Gin

Sekil 2. Deney sureci ile ilgili 7 glinlik takvim

Sub-kronik stres modeli

Sub-kronik stres modeli icin Sandrini ve ark.’nin
(24).
hayvanlarin ebatlarina gore biiyiikligli ayarlanabilen,

metodu kullamlmistir Hareketsizlik stresi,
pleksiglastan yapilmis on tarafinda havalandirma
delikleri olan, 7x7x12 cm boyutlarindaki aparatta
burunlarn  aparatin  on

yapilmistir.  Deneklerin
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bolumundeki hava deliklerine gelecek sekilde

yerlestirildikten sonra, kuyruklan disarnda
kalacak bicimde sicanin boyutlarina gore siirgiyle
ayarlanmistir (Sekil 3). Sub-kronik stres gunun farkli
saatlerinde olacak sekilde, 7 giin boyunca giinde 2

saat uygulanmistir (Sekil 2) (24-27).
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Sekil 3. Sicanlarin hareketsizlik stresinin uygulandig1 apparattaki goriintiileri

tDAS Uygulamasi

tDAS uygulamas: icin, Biyofizik Anabilim Dalinda
bulunan ve zamansal ¢oziinurliigii 1 dk olan Animal
DCS Stimulator (model 2100) cihazi kullamlmistir.
Calismamizda tDAS ve stres+tDAS gruplarinda yer
alan sicanlara deneyin 5. giiniinden itibaren 3 gin

boyunca glinde 30 dak. 1 mA anodal tDAS uygulamasi
yapilmistir. tDAS uyarimi stres grubuna sub-kronik
tDAS
uygulamasi sirasinda yuzeyel disk elektrot kullamlmus,

stres uygulamasindan sonra uygulanmistir.

maksimum akim siddeti +1000 pA, akim ¢ozinirligi
0.01mA olarak ayarlanmistir (Sekil 4.).

Sekil 4. tDAS uygulama gorintiileri
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Acik Alan Testi

Acik alan testi, lokomotor aktivite, anksiyete ve
depresyon benzeri bazi davramislan degerlendirmede
kullamlan bir testtir. Acik alan deneyleri 80x80x40
cm ebatlarinda duzenekte yapilmistir (Sekil 5). Alan,
20 cm? biyukliigiinde 12’si cevresel bolgeyi ve kalan
4’0 arenanin merkezi bolgesini olusturan birbirine
esit 16 kiiciik kareye boliinmiis, denekler diizenegin
merkezine birakilarak 5 dakika boyunca hareketleri
kaydedilmistir. Her bir sican diizenege alinmadan

once, acik alan diizenegi % 70 etanol ile temizlenerek
koku ile ilgili ipuclarn yok edilmistir. Her sican icin
alinan toplam yol (cm), ortalama hiz (cm/s), girilen
kare sayis1 ve dis/i¢c kadranda gecirilen sure yuzde
oranlart analiz edilmistir (28). Lokomotor aktive
parametreleri olarak alinan toplam vyol (cm),
ortalama hiz (cm/s) ve girilen kare sayisi, depresyon
parametresi olarak da dis/i¢c kadranda gecirilen sure

yuizde oranlan kullanmlmistir.

Given AREAY

TS Eae

Sekil 5. Acik alan testinde sicanlarin diizenekteki goruntileri

Yiikseltilmis Arti1 Labirent Testi

Yikseltilmis art1 labirent testi, kemirgenlerin
kesif ve kaygi tarzi davramislarin degerlendirmek
icin kullanilmaktadir. Sicanlarda vyikseltilmis arti
labirent testi icin, 50x10 cm ebatlarinda iki acik
ve iki kapali koldan olusan arti seklinde dizenek
kullanilmistir.  Yikseltilmis art1 labirent diizenegi
her bir sican diizenege konulmadan once %70 etanol
ile temizlenmis ve kurutulmustur. Her bir sican,
kafas1 acik kola bakacak sekilde labirentin ortasina
yerlestirilmis ve kesif faaliyeti 5 dakika boyunca
izlenmistir. Acik ve kapali kollarda gecirilen sure ve
giris sayilan degerlendirilmistir. Agik kollarda (agik
kollarda gecirilen stre/tiim kollarda gecirilen siire
x 100) ve kapali kollarda (kapali kollarda gecirilen
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sure/tum kollarda gecirilen sire x 100) gecirilen sure
yuzde olarak hesaplanmistir. Ayrica, acik ve kapali
kol girislerinin yuzdeleri (acik kollar/tum kollar veya
kapali kollar/(tim kollar) x 100) degerlendirilmistir.
Hayvanin dort pencesinin tamaminin labirentin bir
kolunda bulunmas giris olarak tamimlandi (28).
istatistiksel analiz

istatistiksel analiz SPSS 20.0 yazilim kullamlarak
yapilmistir. Sonuclar, ortalamazstandart hata (SEM)
olarak verilmistir. Istatistiksel anlamlilik p <0.05
olarak kabul edilmistir. Acitk alan ve yilkseltilmis
art1 labirent testi verileri tek yonli varyans analizi
(ANOVA) ile degerlendirilmis ve posthoc test olarak
Tukey testi kullanilmistir.



BULGULAR

Acik alan testi verileri incelendiginde stres ve
stres+tDAS gruplarinda alinan toplam yol, ortalama
hiz ve girilen kare sayisimin kontrol grubuna gore
istatistiksel olarak anlamli diizeyde azaldig
bulunmustur (Sekil 6A, 6B, 6C). Stres grubuna kiyasla
stres+tDAS grubunun lokomotor aktivite verilerinde

artis oldugu ancak bu artisin istatistiksel olarak

A) B)
Hl‘ﬂl]l]'
E g
5 15004 E
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£ -
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Sekil 6. Deney gruplannin agik alan testi bulgular.
A) Alinan toplam yol (cm), B

anlamli olmadig1 saptanmistir. Anksiyete parametresi
olan dis/ic kadranda gecirilen siire oraninda stres ve
stres+tDAS gruplar kontrol grubu ile kiyaslandiginda
istatistiksel olarak anlamli derecede artis tespit
edilmistir (Sekil 6D). Stres grubuna gore stres+tDAS
grubunun dis/ic kadranda gecirilen siire oraninda
istatistiksel olarak anlamli olarak azalma gorulmustur.
Sicanlarin acik alan diizeneginde kat ettikleri yolun
gorseli Sekil 7’de sunulmustur.

al
= Hopniral
i = 1Das
N Sires
- B Sirps+tDAS
2.
[E
n
Blﬂ -
E.ﬂ.
m.
20
[+]

) Ortalama hiz (cm/sn), C) Girilen kare sayisi, D) Dis/i¢ kadranda gecirilen siire orani (%).

* p<0.05 ve **p<0.001, Kontrol grubuna gore farki gostermektedir. # p<0.05, Stres grubuna gore farki gostermektedir.

Kontrol

Stres Stres+tDAS

Sekil 7. Deney gruplarinin acik alan diizeneginde kat ettikleri yolun ¢izgilerle sunumu

Turk Hij Den Biyol Derg

273



274

Yukseltilmis art1 labirent testinde, kontrol
grubuna gore stres ve stres+tDAS gruplarinin acik
kolda gecirilen sire oram ve acik kollara giris
sayilarinda anlamli olarak azalma gorulirken,
kapali kolda gecirilen siire oram ve kapali kollara
giris sayilarinda ise artma gorulmustir (Sekil 8A,

8B, 8C, 8D). Stres+tDAS grubundaki sicanlarin acik

A) B)
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Sekil 8. Gruplarn yukseltilmis arti1 labirent testi verileri.

kolda gecirdikleri sure oram ve acgik kollara giris
sayllarinin stres grubuna kiyasla anlamli olarak
arttig1 tespit edilirken, kapali kolda gecirdikleri sire
oran ve kapali kollara giris sayilarinin stres grubu
ile karsilastirildiginda anlamli diizeyde azaldig
bulunmustur (Sekil 8A, 8B, 8C, 8D).

LIy
G0
41

A) Acik kolda gecirilen sure orani(%), B) Kapali kolda gecirilen stire oram (%), C) Acik kollara giris sayisi, D) Kapali kollara giris sayisi
* p<0.05 ve **p<0.001, Kontrol grubuna gore farki gostermektedir. # p<0.05, Stres grubuna gore farki gostermektedir

TARTISMA ve SONUC

Fiziksel ve psikososyal cevresel stres faktorleri

hem merkezi sinir sistemi bozukluklarinin hem
de kardiyovaskiler hastaliklarin baslamasina ve
ilerlemesine neden olmaktadir (24). insanlar yasam
boyunca bircok stres etkenine dogrudan ya da
dolayli olarak maruz kalmaktadir. Stresin tekrar

etmesi ve uzun sirmesi kisilerin duygu, disiince
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ve davranislarin1 etkileyerek depresyon, anksiyete
gibi noropsikiyatrik hastaliklarin olusmasina neden
(3).
capinda en vyaygin ruhsal bozukluklardan biridir.

olmaktadir Anksiyete ve depresyon, diinya
tDAS, dikkate deger noninvazif beyin stimilasyon
tekniklerinden biridir ve anksiyete tedavisinde yeni bir
secenek olmas1 beklenmektedir (28). Klinikte yapilan
calismalarda, dorsolateral prefrontal kortekse tDAS

uygulamasinin obsesif kompulsif bozukluk, travma



sonrasi stres bozuklugu ve anksiyete bozuklugu
olan hastalarin semptomlarinda azalmalara neden
oldugu rapor edilmistir (29-34). Mehrsafar ve ark. 12
erkek okcu Uzerinde yaptig1 calismada dorsolateral
prefrontal korteks lizerine 20 dak. 2 mA anodal tDAS
uygulamasinin, okcularin kendilerini daha enerjik
hissetmelerinde artisa neden oldugunu ve gerginlik,
yorgunluk gibi anksiyetik duygularin ise azalttigin
gostermislerdir (35). Bogdanov ve Schwabe insanlar
Uzerinde yaptig1 calismada, 1.075 mA anodal tDAS
uygulamasinin akut stresin neden oldugu calisan
hafiza bozukluklarin1 onlemede potansiyel yeni bir
metod olabilecegini rapor etmislerdir (36). Sub-
kronik stres sonras1 tDAS’in anksiyete ve depresyon
lizerine etkileri hala tam olarak
tDAS’In  etki

tam olarak anlasilmasi icin davranissal ve molekiler

davranislan
bilinmemektedir. mekanizmalarinin
mekanizmalan arastiran preklinik calismalara ihtiyac
duyulmaktadir. Bundan dolay1 calismamizda tDAS’in
anksiyete ve depresyona olan etkileri davranissal
olarak arastirnlmistir. Adachi ve ark. sicanlar lizerinde
yaptig1 calismada 8 giin 20 dak. 0.5 mA anodal tDAS’1n
kronik stresin neden oldugu hiperaljezi ve allodini
gibi agn sistemi lizerindeki olumsuz etkileri tersine
cevirebildigini ve bu etkinin 24 saat boyunca devam
ettigini gostermislerdir (37). Brunoni ve ark. major
depresif bozukluga sahip 120 hasta lizerinde yaptiklan
randomize kontrolli calismada, sadece sertralin (50
mg/giin) adli antidepresan ilac tedavisi ve sertralin
(50 mg/giin) tedavisi ile birlikte tDAS uygulamasinin
etkisini karsilastirmislar, tDAS ve sertralinin birlikte
uygulanmasinin depresif semptomlari daha hizli ve
etkili bir sekilde hafiflettigini gostermislerdir (21).
Fang ve Wang yaptiklar calismada, 30 dakika zorunlu
yuzme akut stres maruziyeti sonrasi sicanlara 0.4
mA 7 giin anodal tDAS uygulamasi yapmislardir (28).
Bu arastirmacilar tDAS uyarniminin acik alan testinde
lokomotor aktiviteyi etkilemeden merkezde harcanan
zaman artirdigim, yikseltilmis arti1 labirent testinde
acik kola giris say1sim ve acik kolda harcanan zamam
yikselttigini

gostermislerdir.  Bizim bulgulanmiz

Fang ve Wang’in sonuclan ile ortismekte olup,
calismamizda, anodal tDAS uygulamasinin acik alan
testinde lokomotor aktive parametrelerini istatistiksel
olarak degistirmeden depresyon parametresi olan
dis/ic kadranda gecirilen sire oranin1 anlamli
derecede azalttig1, yikseltilmis art1 labirent testinde
de tDAS uygulamasinin stres sonrasi artan anksiyete
parametrelerini tersine cevirdigi tespit edilmistir
(28). Calismamizda, 7 giin uygulanan hareketsizlik
stresinin yalmzca son 3 gununde uygulanan tDAS’1n
anksiyete ve depresyon gostergeleri (zerinde
azaltic1 etkilerinin oldugu, bu etkinligin tDAS’In
akim siddetinin arttinlmasi ile iliskili olabilecegi
sonucuna varilmistir. Nitekim, calismamizda Fang ve
Wang tarafindan kullanilan 0.4 mA yerine 1 mA tDAS
kullamlmis olup, tDAS uygulamasi ile iliskili terapotik
etkinlikte tDAS’1n uygulama suresi ve akim siddetinin
onemli oldugu seklinde degerlendirilmistir.

Yapilan calismalarda depresyon tedavisinde
N-metil-D-aspartat (NMDA) reseptor antagonistlerinin
antidepresan ilaclardan daha kisa zamanda etki
gostererek faydali oldugu bildirilmistir (38, 39).
Bu nedenle, anksiyete ve depresyon davranislarina
tDAS uygulamasinin terapotik etkisinin, depresyon
hastaliginin patofizyolojisinde rol oynadig1 bilinen
glutamaterjik sistemile iliskili olabilecegibelirtilmistir
(38). NMDA reseptor antagonistlerinin daha kisa siire
etki

ragmen sinaptik araliktaki glutamat seviyelerindeki

gostermesinin  nedeni henliz bilinmemesine
degisimlerin neden oldugu dusiinilmektedir.

Bu sonuclar, tDAS’1n muhtemelen sub-kronik stres
kaynakli anksiyete benzeri noropsikiyatrik davrans
bozukluklarina kars1 tedavi edici etkisi olabilecegini
gostermektedir. Gelecekte yapilacak calismalar ile
kronik hareketsizlik stresinin neden oldugu duygu
durum ve anksiyete bozukluklarina tDAS’1n etkilerinin
daha iyi anlasilmasini saglamak icin davranis deneyleri
yani sira ozellikle glutamat ve glutamin diizeylerinin
buylk katkilar

arastirilmasinin  da saglayacagi

dusunulmektedir.
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Determination of doxorubicin amount conjugated to mPEG-b-
PCL copolymer via pH sensitive hydrazone bond
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ABSTRACT

Objective: The aim of this study was to find the
efficient medium to bind an anticancer drug, Doxorubicin
(DOX), to a synthesized polymer, methoxy poly(ethylene
(mPEG-b-PCL) via pH

sensitive hydrazone bonds and to determine the amount

glycol)-block-polycaprolactone

of conjugated drug.

Methods:
two different media [dimethyl sulfoxide (DMSO) and

DOX conjugation was carried out in

methanol-trifluoroacetic acid (MeOH-TFA)]. The amount
of conjugated drug was determined with two different
methods. One method was applied the dissolution of the
conjugate in chloroform: methanol (Ch: MeOH, 1: 1 v/v)
solution without considering pH responsiveness, and the
other method was after breaking pH sensitive hydrazone
bonds in acidic medium [using three different media as
0.1 M hydrochloric acid (HCl), concentrated HCLl (12 M
HCl) and concentrated sulfuric acid (18.3 M H2S04)].

Results: The highest conjugation efficiency was
obtained when the conjugation was achieved in MeOH-
TFA solution, and for the polymer-drug conjugates after

the treatment with concentrated sulfuric acid.

OZET

Amag: Bu calismanin amaci, antikanser bir ila¢ olan
Doksorubisinin (DOX) sentezlenen metoksi poli(etilen
(mPEG-b-PCL)

pH-duyarli hidrazon baglar araciligiyla baglanabilecegi

glikol)-blok-polikaprolakton polimerine
etkin ortami bulmak ve konjuge edilmis ilac miktarim

belirlemektir.

Yontem: DOX konjugasyon islemi iki farkli ortamda
[dimetil siilfoksit (DMSO) ve methanol trifloroasetik asit
(MeOH-TFA)] gerceklestirilmistir. Konjuge ila¢c miktan iki
farkli yontemle belirlenmistir. Bir metot, ph duyarliigini
goz ardi ederek konjuge yapinin kloroform:methanol
(Ch:MeOH, 1:1
sonrasinda,
baglarinin asidik ortamda [0.1 M hidroklorik asit (HCL),
derisik HCl (12 M HCl) ve derisik sulfurik asit (18.3 M

H2S04) olarak tic farkli ortamda] kirilmasi sonrasinda

v/v) c¢ozeltisi icerisinde c¢ozinmesi

diger metot pH’ya duyarli hidrazon

uygulanmistir.

Bulgular: En yiiksek konjugasyon verimliligi MeOH-
TFA ¢ozeltisi icerisinde konjugasyon saglandiginda ve
polimer-ilac konjugatlar1 konsantre siilfurik asit ile

muamele edildikten sonra elde edilmistir.
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It was concluded that, MeOH-TFA
method was a good method for conjugation of DOX to
mPEG-b-PCL copolymer, and H2504 (18.3 M) method
was better than any other present in literature for

Conclusion:

determination of the amount of DOX linked to the

polymer via hydrazone conjugation.

Key Words: Doxorubicin, hydrazine bond, mPEG-

b-PCL, trinitrobenzene sulfonic acid, drug conjugation

Sonug: MeOH-TFA yonteminin DOX’un mPEG-b-PCL
kopolimerine konjugasyonu igin iyi bir yontem oldugu
ve H2S04 (18.3 M) yonteminin hidrazon konjugasyonu
yoluyla polimere bagli DOX miktarinin belirlenmesi icin
literatiirde mevcut diger yontemlerden daha iyi oldugu

bulunmustur.

Anahtar Kelimeler: Doksorubisin, hidrazon

bagi, mPEG-b-PCL, trinitrobenzen silfonik asit, ilag

konjugasyonu

INTRODUCTION

Conjugation of drugs to biocompatible polymers
responsive to the tumor microenvironment improves
their therapeutical activities (1-4). Cancer cells favor
glycolysis rather than oxidative phosphorylation
in order to supply the required ATP with a fast-
metabolic pathway. This reaction results in hypoxia
in and around the tumor, and pH value decreases
to 6.5-7.2, 5.0-6.5, and 4.5-5.0 for the tumor
microenvironment, endosomes and
respectively (5). drugs
conjugated to polymers with pH sensitive linkages as

lysosomes,
Therefore, which are
hydrazone, disulfide, azo, acetal, ortho ester, vinyl
ether, amine, imine, can be targeted to tumor and be
effective in that region (6). Hydrazone conjugation
of cancer drugs to the polymers is an attractive
technique since it can easily break in acidic media
(7). Doxorubicin (DOX), which is an effective cancer
drug, can be either entrap into nanoparticles (8) or
conjugate to polymers to be targeted to tumour area
(9,10). Faster release at pH 5.0 than the release at
pH 7.4 was reported for the system having conjugated
DOX to N-(2-hydroxypropyl) methacrylamide (HPMA)
copolymers via hydrazone bonds (9). Similarly, when
DOX was conjugated to a pentablock copolymer via

Turk Hij Den Biyol Derg

hydrazone bonds, the release was reported as 89% at
pH 5.0 while it was about 29% at pH 7.4 after 7 days
of incubation (10).

Polyethylene glycol (PEG) and polycaprolactone
(PCL) are biocompatible polymers and widely used in
the production of drug delivery systems and tissue
engineering scaffolds (11). However, PCL is highly
hydrophobic, its degradation is too slow for drug
delivery applications, and it can be recognized by
immune system rapidly (12). On the other hand,
PEG is hydrophilic and can escape from the immune
system. Scientists prepared or used copolymers or tri-
block-polymers of PEG and PCL and prepared either
nanoparticles or micelles as drug delivery vehicles and
evaluated in vitro and in vivo properties (13). Gong
et al studied affinity of PEG-PCL-PEG micelles (14).
Hu et al prepared micelles and polymersomes from
PCL-PEG-PCL polymers to be used as drug carriers
(15). Cytotoxic properties of Doxorubicin loaded PEG-
PCL micelles prepared with functionalized PEGs were
evaluated by Chen et al. and promising results were
reported (16). An accurate determination of drug
conjugation is important since higher dose given to
a patient may create some unwanted symptoms like
cardiomyopathy.

In this study, methoxy poly(ethylene glycol)-b-



polycaprolactone block copolymer (mPEG-b-PCL) was
synthesized to form micelles due to hydrophobic-
hydrophilic properties of the copolymer. The mPEG-
b-PCL copolymer was functionalized with hydrazone
bonds by using hydrazine hydrate, and then a
chemotherapeutic drug, DOX, was conjugated by
using two different media, either dimethyl sulfoxide
(DMSO), or methanol-trifluoroacetic acid (MeOH-TFA).
The conjugated drug content of the copolymer was
determined in two methods by measuring UV-visible
absorbances of the solutions: 1) after dissolving the
drug-polymer conjugate in chloroform:methanol
(Ch:MeOH, 1:1 v/v) solution without considering pH
responsiveness of the chemical bond, 2) breaking the
pH sensitive bonds in three different acidic media
(as hydrochloric acid (0.1 M HCl), concentrated
hydrochloric acid (12 M HCl) and concentrated
sulfuric acid (18.3 M H,SO,)).Ch:MeOH was chosen
for the dissolution of the polymer-drug conjugates
since chloroform and methanol are solvents for
and DOX,

Therefore, Ch:MeOH solution was used to compare

mPEG-b-PCL copolymer respectively.
its effectiveness with the data obtained via breaking
the conjugation bonds in acidic media. Results
demonstrated that, H,SO, method is more effective
to break the hydrazone bonds than using 0.1 M or 12
M HCL as given in this study and also compared to
the techniques given in the literature. To the best
of our knowledge, this is the first study showing the
efficiency of conjugation of DOX to mPEG-b-PCL
copolymer in MeOH-TFA media and determination of

the conjugated amount by H,SO, method.
MATERIAL and METHOD

Materials

Adriamycin (trade name of DOX) was purchased
from Deva Holding (Turkey) as lyophilized powder
of 10 mg of Doxorubicin hydrochloride in injection
vials. €-Caprolactone (e-CL) was purchased from
Acros Organics (USA). Methoxy poly(ethylene glycol)

(mPEG) (Mn=5000 Da), tin(ll) 2-ethylhexanoate,

succinic anhydride, dimethylaminopyridine,

dicyclohexylcarbodiimide, N-hydroxysuccinimide
(NHS), hydrazine hydrate, trinitrobenzene sulfonic
acid (TNBSA) (5%), sodium bicarbonate, glycine and
DMSO were obtained from Sigma-Aldrich (Germany).
Dichloromethane, ethanol, tetrahydrofuran,
diethyl ether, chloroform, methanol, TFA, 35% HCl
concentrated sulfuric acid were purchased from
Merck (Germany).

Methods

Synthesis of mPEG-b-PCL Copolymers

mMPEG-b-PCL copolymer was synthesized by ring
opening polymerization of PCL according to the
method previously carried out by our group (17).
Shortly, predetermined amount of e-caprolactone
was added to a 3-necked flask containing mPEG
(Mn = 5000 Da) and tin(ll) 2-ethylhexanoate (0.1%
of g-caprolactone in molar amount). The flask filled
with argon gas was sealed, and the reaction was
carried out in an oil bath at 120°C for 6 hours. The
product obtained was dissolved in dichloromethane,
precipitated in cold ethanol and then dried under
vacuum at 40°C.

Synthesis of mPEG-b-PCL-COOH

mPEG-b-PCL,
dimethylaminopyridine were dissolved (1:2:0.5 molar

succinic anhydride and
ratio) in tetrahydrofuran (50 mL) in a three-neck
flask and reacted under N, atmosphere for 24 hours
at 30°C (10). The product (mPEG-b-PCL-COOH) was
precipitated in cold diethyl ether, dried under vacuum
and examined by 1H-NMR (by Bruker Avance 400
DPX (USA) working at 400 MHz and using deuterated
chloroform) and Fourier Transform Infrared (FT-IR)
(by Perkin Elmer Spectrum 65, Perkin Elmer Inc., USA)

analyses.
Synthesis of mPEG-b-PCL-CO-NH-NH,

mPEG-b-PCL-COOH,
and NHS were dissolved

dicyclohexylcarbodiimide
(1:1:1
tetrahydrofuran (50 mL) and reacted under N,

molar ratio) in

atmosphere for 24 hours at 30°C (10). Hydrazine
hydrate was then added to this mixture and the
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reaction was continued for 12 hours. The product
(mPEG-b-PCL-CO-NH-NH,) was filtered, precipitated
in cold diethyl ether, and the precipitate was dried
under vacuum. FT-IR spectrum was recorded (by
Perkin Elmer Spectrum 65, Perkin Elmer Inc., USA).

For colorimetric detection of primary amine
groups attached to the copolymer, TNBSA method
was used. For this purpose, different concentrations
of glycine solutions (4 - 20 pyg/mL) were prepared in
sodium bicarbonate buffer (0.1 M, pH 8.5) to construct
a calibration curve. Then, 5% TNBSA was diluted 500-
fold with 0.1 M sodium bicarbonate buffer. Then,
1 part of TNBSA solution was mixed with 2 part of
glycine solutions having different concentrations (4
- 20 pg/mL; or 0.53x107 - 27x107 mol amine/mL).
The solutions were incubated at 37°C for 2 hours and
absorbances were measured at 335 nm using a plate
reader (SpectraMax iD3, Molecular Devices, USA).
Meanwhile, 1 mg/mL mPEG-b-PCL-CO-NH-NH, was
suspended in 0.1 M sodium bicarbonate buffer and
1 part of TNBSA was mixed with 2 parts of mPEG-
b-PCL-CO-NH-NH, suspension. The absorbance of the
solution was measured at 335 nm and the amount of
primary amine was determined using the calibration
curve.

Conjugation of DOX to mPEG-b-PLC-CO-NH-NH,

For conjugation of DOX to hydrazone group, two
different methods were used as given below:

DMSO mPEG-b-PCL-CO-NH-NH,
copolymer and DOX were dissolved (1:1 molar ratio) in
DMSO (50 mL) and kept in dark, for 72 hours, under N,
gas, at 30°C for reaction (9). The product was purified
by dialysis (MWCO 3500, Spectrum Laboratories, USA)
against deionized water at room temperature for 3
days by changing the water in every 6 hours. DOX
conjugated mPEG-b-PLC-CO-NH-NH, was obtained
after lyophilization. The yield of the synthesis was
determined with the equation below;

method:

Total amount of DOX conjugated polymer

Eq. 1: The yield (%) =

The sum of DOX and the polymer used for the synthesis
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MeOH-TFA  method: mPEG-b-PCL-CO-NH-NH,
copolymer and DOX were dissolved (1:1 molar ratio)
in methanol (15 mL), a drop of TFA was added, left
overnight at 60°C (18). After the removal of methanol
under vacuum, the residue was suspended in water
and dialyzed (MWCO 3500, Spectrum Laboratories,
USA) against deionized water at room temperature
for 3 days by changing the water in every 6 hours. DOX
conjugated mPEG-b-PLC-CO-NH-NH, was obtained
after lyophilization. The yield of the synthesis was
determined with using Eq. 1.

Determination of Conjugated DOX Content of the
Copolymer

DOX the
characterized with using 1H-NMR [by Bruker Avance
400 DPX (USA) working at 400 MHz and using
deuterated DMSO].

conjugation to copolymer was

DOX conjugation efficiency was determined by
using the following two methods:

1. Dissolution of the drug-polymer conjugate
(Ch:MeOH (1:1) Method): DOX (10 mg) was dissolved
in chloroform:methanol (1:1, v/v) and a calibration
curve was constructed (1 - 70 pg DOX / mL) by
measuring absorbances at 440 nm with UV-visible
spectrophotometer. 10 mg of pristine mPEG-b-PCL-
CO-NH-NH, copolymer (as blank solution) and/or 10
mg of DOX conjugated copolymer were dissolved in 1
mL of Ch:MeOH (1:1, v/v). DOX content of the DOX-
copolymer conjugate was calculated by using the
following equation;

{Abs of DO conj paly= Abs poly) / X

Eg. 2: Conjugated drug content. g/ mg polymer) = "

where; Abs of DOX conj poly = Absorbance of DOX
conjugated copolymer,

Abs poly = Absorbance of pristine copolymer.

X = The slope of the calibration curve is 0.014 for
Ch:MeOH

10 = Dilution factor (the samples were diluted 10
times before the measurements).



Conjugation efficiencies of the copolymer was
calculated with the equation below;

Total conjugated 00X to the pelymer

Eq. 3 Conjugation efficiency =

DOX content used for the synthesis

2. Breaking the pH sensitive bond in
acidic media: Three different media [HCl (0.1 M),
concentrated HCl (12 M) and concentrated H,SO,
(18.3 M)] were used to determine the conjugated
DOX content. HCl (0.1 M) was used to compare the
results with literature (10). For each, the wavelength
having maximum absorbance values was determined,
and the calibration curves were prepared accordingly.
Pristine copolymer (10 mg) having no drug was also
dissolved or dispersed in the mentioned media and
used as blank solution (in order to eliminate any effect
caused by the polymer). DOX-polymer conjugates (10
mg) were dissolved in the solutions and conjugated
drug content of the copolymer was determined
spectroscopically by using the following equation;

{Abs of DOX conj puly= Abs poly) /X
10

Eg. 4: Conjugated drug content (g/mg polymer) =

where; Abs of DOX conj poly = Absorbance of DOX
conjugated copolymer,

Abs poly = Absorbance of pristine copolymer.

X = The slope of the calibration curves, which are
0.0211, 0.02 and 0.0415 for HCL (0.1 M), HCL (12 M)
and H,S0,, respectively.

10 = Dilution factor (the samples were diluted 10
times before the measurements).

Conjugation efficiencies of the copolymer was
calculated with using Eq. 3.

The procedures of each method are given below.

a) HCl (0.1 M and 12 M) method: DOX (10 mg)
was dissolved in 0.1 M HCl or 12 M HCl separately.
First,
absorption was observed (A-max) were determined
as 480 nm for 0.1 M HCl and at 504 nm for 12 M HCl
media. Then calibration curves were constructed

wavelength values where the maximum

(using concentrations as 1 - 50 pg DOX/mL for 0.1 M
HCl and 1-55 pg DOX/mL for 12 M HCl) by measuring
absorbances at with UV-visible spectrophotometer
at determined A-max (10). Similarly, 10 mg DOX
conjugated copolymer was suspended in 5 mLof 0.1 M
HClorin 12 MHCL, separately and probe sonication with
10% amplitude for 5 min was applied. The suspensions
were kept at 37°C for 48 hours, copolymers were
separated by centrifugation (14000 rpm for 10 min),
and the absorbances of the supernatant at 480 nm for
0.1 M HCl and at 504 nm for 12 M HCl were measured
by UV-visible spectrophotometer. As blank solution,
10 mg pristine copolymer prepared in the same way
in 0.1 M HCl or 12 M HCl was used. The amount of
the DOX in the supernatant was calculated from the
formula given above.

b) H,S0, (18.3 M) method: DOX was dissolved
in concentrated (18.3 M) sulfuric acid. A calibration
curve was constructed with different concentrations
of the DOX (1 - 40 pg/mL) by measuring absorbances
at 543 nm with a UV-visible spectrophotometer. 1
mg of DOX conjugated mPEG-b-PCL-CO-NH-NH, was
dissolved in 1 mL of concentrated sulfuric acid.
The same amount of pristine copolymer dissolved
in 1 mL of concentrated sulfuric acid was used as
blank solution and the conjugated DOX content was
calculated from the formula given above.

Statistical Analysis

All data are presented as mean =+ standard
deviation. Results were analyzed using one-way
analysis of variance (ANOVA) and Tukey’s multiple

comparison test.

RESULTS

Characterization of mPEG-b-PCL Copolymers

The number average molecular weight (Mn) of the
mPEG-b-PCL copolymer synthesized was determined as
16 kDa using 'H NMR data. This is exactly the same as the
value determined by gel permeation chromatography
(GPC) for the same polymer synthesized previously (17).
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Characterization of Functionalized mPEG-b-PCL
Copolymers

mPEG-b-PCL copolymer was functionalized with
succinic anhydride to obtain carboxyl ended mPEG-b-
PCL-COOH copolymer so that hydrazine hydrate can
bind to the copolymer via peptide bond. Then further
functionalization was achieved with hydrazine
hydrate to obtain mPEG-b-PCL-CO-NH-NH, (Figure 1).

"H NMR spectrum of mPEG-b-PCL-COOH copolymer
was obtained (Figure 2). The peak at 2.64 shows the
-CH,-CH,- group from succinic anhydride (10). The
peaks at 1.36-1.43 ppm (multiplet), 1.56-1.70 ppm
(multiplet), 2.31 ppm (triplet), 4.06 ppm (triplet) and
4.23 ppm (triplet) belong to the methylene protons
of PCL block in the copolymer. The peak at 3.65 ppm
(triplet) was assigned to the methylene protons of
mPEG block in the copolymer (16).
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FT-IR spectra of mPEG-b-PCL, mPEG-b-PCL-COOH
and mPEG-b-PCL-CO-NH-NH, polymers are given in
Figure 3. The absorbance peaks observed at 3443
cm™ belong to the stretching vibrations of -NH, bonds
(10); peaks at 2866 cm™ and 2945 cm™ are belong to
C-H stretching vibrations. The absorbance peaks at
1722 cm™ was evaluated as C=0 stretching vibrations
of PCL unit, and the peak at 1103 cm™" was ascribed
to C-O stretching vibrations of mPEG unit in the
copolymer (16).

Hydrazide functionalization in the mPEG-b-PCL-
CO-NH-NH, copolymer was determined by colorimetric
primary amine detection assay. The hydrazide amount
in mPEG-b-PCL-CO-NH-NH, polymer was calculated
as 45.6 mol% (100 mol polymer contains 45.6 mol
of -NH, group defined as hydrazide group) from the
calibration curve (Figure 1).

0

mPEG-b-PCL-COOH

NC. g 1.0y N
¥

DMSO method
ot
MeOH-TFA methed

HO e ) S—

NH,

mPEG-b-PCL-CO-NH-N-DOX

Figure 1. Reaction scheme for hydrazide functionalization of mPEG-b-PCL copolymer and conjugation of DOX
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Figure 3. FT-IR spectra of mPEG-b-PCL, mPEG-b-PCL-COOH, mPEG-b-PCL-CO-NH-NH,.
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Determination of Conjugated DOX Content of the
Copolymer

DOX conjugation was verified using 'H NMR
spectroscopy (Figure 4) and results showed that
hydrazide functionalization of mPEG-b-PCL copolymer
was achieved successfully (19-22). 'H NMR results
also showed that MeOH-TFA method (Figure 4F) was
more efficient than DMSO method since the yield
for DOX conjugated polymer synthesis was higher

in MeOH-TFA method (%92.1) than DMSO method
(%78.9 (Figure 4E and 4F). In 'H NMR spectrum of
DOX conjugated copolymer which was prepared with
DMSO method, some impurities which can come from
the DOX we used were observed. The DOX we used
contains methyl paraben and lactose monohydrate as
excipients. Some peaks in the NMR spectra could not
be detected due to these impurities.
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Figure 4. 'H NMR spectra of

A) mPEG-b-PCL in CDCL,, B) DOX in CDCL,, C) mPEG-b-PCL-COOH in CDCL,, D) mPEG-b-PCL-CO-NH-NH, in CDCL,,
E) mPEG-b-PCL-CO-NH-N-DOX with DMSO method in DMSO-dé, and F) mPEG-b-PCL-CO-NH-N-DOX

with MeOH-TFA method in DMSO-d6.
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DOX was conjugated to mPEG-b-PCL-CO-NH-NH,
copolymer either in DMSO or in MeOH-TFA solutions,
and the DOX contents of the DOX-copolymer
conjugate were measured spectroscopically with two
different methods: 1. dissolution of the polymer-drug
conjugates in Ch:MeOH (1:1) and 2. breaking the pH
sensitive bonds between the polymer and the drug
using three different acidic media [HCLl (0.1 M), HCl
(12 M) and H,SO, (18.3 M)]. The results demonstrated
that, MeOH-TFA was better than the DMSO, since
the amount of DOX conjugation was found to be
higher in this media. Meanwhile, when two methods
were compared, the results obtained for Ch:MeOH
(1:1) and HCl (0.1 M) in DMSO media did not show
any significant difference (Table 1 and Table 2). On
the other hand, when the medium was changed to
MeOH:TFA, a significant difference between Ch:MeOH
(1:1) and HCL (0.1 M) was observed. Therefore, using
acidic media to determine the conjugation content

Table 1. DOX conjugation content on copolymer synthesized.

and conjugation efficiency resulted in higher amount
conjugated. In the second method, acidity of the
media was changed to compare the conjugation
efficiencies and H,50, (18.3 M) method resulted in
higher DOX amount than the ones obtained for HCl
(0.1 M) and HCL (12 M) methods (Table 1 and Table 2).

In Ch:MeOH (1:1, v/v) method, the conjugated
DOX contents of the copolymer using DMSO and
MeOH-TFA media were found as 1.91 + 0.01 and 4.15
+ 0.03 pg DOX/mg polymer, respectively, and these
values were lower than the other methods. In case
of HCL (0.1 M) method, the conjugated DOX contents
were found as 2.08 pg + 0.05 and 6.45 + 0.10 pg
DOX/mg polymer, for the samples prepared by DMSO
and MeOH-TFA methods, respectively. In HCl (0.1
M) and HCl (12 M) methods, the polymer obtained
after centrifugation was still pink in color (Figure 7)
which shows the presence of DOX which still stays in
conjugated form in the polymer.

Conjugation contents (ug DOX/mg polymer)*

Conjugation Media*
Ch:MeOH (1:1) Method

HCL (0.1 M) Method

HCL (12 M) Method | H,SO, (18.3 M) Method

DMSO, at 30°C 1.91 £ 0.01

2.08 + 0.05

3.24+£0.14° 3.93+0.12°

MeOH-TFA, at 60°C 4.15+£0.03°

6.45 + 0.10°

7.99 + 0.05° 12.87 £ 0.07°

*n=3,

ashows the significant differences between conjugation content of DMSO media,
bshows the significant differences between conjugation content methods of MeOH-TFA media.

Table 2. DOX conjugation efficiencies.

Conjugation efficiencies found with different methods (%)*

Conjugation Media*
Ch:MeOH (1:1) HCL (0.1 M) HCL (12 M) H,SO, (18.3 M)
DMSO, at 30°C 4.59 + 0.03 5.00 £ 0.13 7.77 £ 0.332 9.44 + 0.29°
MeOH-TFA, at 60°C 11.61 £ 0.09° 18.05 + 0.27° 22.36 + 0.14° 36.04 + 0.20°

*n=3,

a shows the significant differences between conjugation content of DMSO media,
b shows the significant differences between conjugation content methods of MeOH-TFA media.
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Figure 7. Image of DOX conjugated polymers in,
a) 0.1 MHCL, b) 12 M HC|, and c) 18.3 M H,SO,.

DETERMINATION OF CONJUGATED DOXORUBICIN AMOUNT

DOX conjugated polymers that are not dissolved in 0.1 N HCl and 12 M HCl are shown with arrows.

Polymer dissolved completely in concentrated H,SO,.

DISCUSSION and CONCLUSION

The solvent choice is an important role in
determination of drug conjugation efficiency since
hydrazone bond is cleaved at acidic pH. In the
current study, we compared two different methods
to find the most efficient medium to determine
the conjugated drug content: 1. dissolution of the
drug-polymer conjugates, and 2. breaking the pH
sensitive bond in acidic media. For this purpose,
DOX conjugation efficiencies were obtained with two
different methods, the polymer-drug conjugates were
subjected to Ch:MeOH (1:1) for the first method and
to 0.1 M HCL, 12 M HCl and 18.3 M H,SO, separately

to break linkages between the polymer and the drug.
0.1 M HCl was used as a control to compare the
results with the literature. The higher bond cleavage
efficiency was obtained with H,SO, since the molarity
of sulphuric acid was higher than that of HCL.

The hydrazide yield can vary depending on
polymer and the crosslinker used. For example,
Etrych et al. (9,23) used N-(2-hydroxypropyl)
methacrylamide (HPMA) copolymers and hydrazide
amount was determined as 8.2 mol% and 5.6 mol%
in their polymer in two different studies while del
Rosario et al. (24) used amphiphilic macromolecule
and quantified the hydrazide amount as 63%.
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Figure 5. Acid hydrolysis of doxorubicin (25).

DOX.HCl has a characteristic absorbance peak
at 480 nm. However, the the maximum absorbance

wavelength (A ) was observed at 504 nm when the

mx)
calibration curve was prepared using concentrated
acid (12 M HCl). It is possible that DOX might have
different conformational forms depending on the
acidity of the medium, or some by-products of DOX
might be formed in very high acidic medium, which
might cause peak shifting (480 nm to 504 nm) in
the absorption of DOX in UV-visible radiation. Dox
conjugation content and conjugation efficiency were
measured highest in H,SO, . It is highly possible that
DOX can degrade in H,S0, but calibration curve of
free DOX in H,SO, shows that R?is 0.9936 which means
that even if the DOX is degraded in H,S0, we can
still measure it. Thus, we assumed that degradation
products of DOX gave max absorption at 543 nm. It is
known that DOX is not stable in solutions with a pH
less than 3; DOX breaks up into a red-colored, water
insoluble aglycone (adriamycinone) (Figure 5) and a
water soluble, reducing amino sugar (daunosamine)
(25). For example, treatment of DOX with mild acids
(e.g. 1 N HCl) selectively cleaves the glycosidic
bond between the aglycone and the sugar group
Thus,

components. quantification of conjugated

DOX after mild acid hydrolysis is based on released
adriamycinone component (26).

According to the statistical analysis, for DMSO
method, there was no significant difference between
Ch:MeOH (1:1, v/v) method and HCl (0.1 M) method,
while 12 M HCl and H,SO, (18.3 M) methods were
significantly different from the others. The statistical
analysis was also showed that H,SO, (18.3 M) method
was also significantly different from 12 M HCl method.
The statistical analysis also showed that, for MeOH-
TFA method, all conjugated drug contents obtained
with the four methods were significantly different
from each other. These statistical results proved that,
MeOH-TFA method is preferable for DOX conjugation
to the copolymer and concentrated sulfuric acid is in
determination of the conjugated drug content.
using UV-
spectrophotometer (at 488 nm) for determination of

In literature, there are studies
conjugated DOX content to hydrazide groups. Etrych
etal. (9,23) used N-(2-hydroxypropyl) methacrylamide
polymer to conjugate DOX via hydrazone bond, and
reported 12 wt%, and 9 wt% conjugation contents in
two different studies. The reported values are lower
than the ones we found in our study. That might be
because of the use of different polymers.
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In conclusion; in this study, a functional copolymer
having hydrazine end groups (mPEG-b-PCL-CO-NH-
NH,) was synthesized, and DOX was linked via acid
sensitive hydrazone conjugation with application of
two different media mentioned as DMSO or MeOH-TFA
methods. Conjugated drug contents of the copolymer
were determined as 1.91 to 12.87 ug DOX/mg polymer
and was found to be higher for MeOH-TFA compared
to DMSO method.

Two different methods were applied to determine
the amount of DOX: 1. dissolution the polymer-drug
conjugates in MeOH and 2. breaking the pH sensitive
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The antiproliferative and cytotoxic effects of curcumin on
human cervical cancer Hep2C cell line
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ABSTRACT

Objective: In this study, antiproliferative and
cytotoxic effects of different concentrations of curcumin
on cervical cancer Hep2C cells were investigated with

microscopic methods and MTT assay.

Methods: Hep2C (human carcinoma cancer cell
line, ATCC:CCL-23) cells were cultured. For cytotoxicity
evaluation Hep2C cells exposed to curcumin at different
concentrations of 30 pg/ml, 15 pg/ml, 7.5 pg/ml, 3.7
pg/ml, 1.9 pg/ml, 0.9 pg/ml, 0.45 pg/ml for 24 hours
These Hep2C cells are evaluated with MTT assay.
The IC,, value of the agent for 24 h of exposure was
detected. The graph of the absorbance data obtained by
the Spectramax I3 device. Viability values of Hep2C cells
calculated from the absorbances obtained from MTT
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide) assay are gained. The preparations were
observed based on changes in nuclei and structures
using an inverted microscope (Leica Microsystems).
Nontreated cells were used as negative control and for
positive control Hep2C cells were exposed to ammonium
molibdate (1mg/ml) for the above given incubation

period.

OZET

Amagc: Bu calismada, kurkuminin servikal kanser
hiicresi Hep2C lizerindeki antiproliferatif ve sitotoksik
etkisi mikroskobik yontemlerle ve MTT testi araciligi ile
arastinlmistir.

Yontem: Hiicre kiiltiiriinde ¢ogaltilan Hep2C (insan
karsinoma kanser hiicre hatti, ATCC:CCL-23) hiicreleri,
farkli 30 pg/ml, 15
pyg/ml, 7,5 pg/ml, 3,7 pg/ml, 1,9 pg/ml, 0,9 pg/ml,

kurkumin konsantrasyonlarina;

0,45 pg/ml, 24 saat boyunca maruz birakilmistir. Bu
hiicreler MTT protokolii uygulanarak test edilmistir.
24 saatlik maruz birakilmadan sonra Spectramax 13
cihaziyla absorbans degerlerine dayali grafik ve IC,
degeri elde edilmistir. MTT (3-[4,5-dimetiltiyazol-2-il]-
2,5-difenil-tetrazolyum bromdr) testine dayali olarak
Hep2C hiicrelerinin canlilik oranlan tespit edilmistir. Bu
hiicrelerdeki cekirdek ve yapisal degisiklikler inverted
mikroskopla gézlemlenmistir (Leica Microsystems). islem
gormemis hiicreler negatif kontrol olarak kullanilmis ve
pozitif kontrol icin Hep2C hiicreleri, yukarida verilen
inklibasyon siiresi boyunca amonyum molibdata (1 mg/

ml) maruz birakilmistir.
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Results: High doses of curcumin (30 pg/ml, 15
pg/ml, 7.5 pg/ml) showed high antiproliferative and
cytotoxic effects on Hep2C cells. The antiproliferative
and cytotoxic effects were not observed on cervical
cancer Hep2C cells treated with lower concentrations

of curcumin.

Conclusion: Curcumin has been shown that it is
non-toxic, can be used as a highly antioxidant and anti-
inflammatory agent and has multifaced therapeutic-
pharmacological effects. However, researches on the
antiproliferative, anti-cancer effects of curcumin in
cervical cancer cells is not sufficient. The present study
evaluates the antiproliferative and cytotoxic effects
of curcumin on human cervical cancer Hep2C cells as
the first time. The results of our study support these
effects of curcumin on Hep2C cells in a concentration-

dependent manner.

Key Words: Cancer, curcumin, MTT assay, cytotoxic

effect, cell culture

Bulgular: Yiiksek dozlarda kurkumin (30 pg/ml, 15
pg/ml, 7,5 pg/ml) Hep2C hiicrelerinde yuksek oranda
antiproliferatif ve sitotoksik etki gostermistir. Daha
dustk konsantrasyonda kurkumin uygulanan Hep2C
servikal kanser hiicre hattinda antiproliferatif ve

sitotoksik etki gozlenmemistir.

Sonug: Kurkuminin  toksik olmadigi, yiksek
oranda antioksidan ve antienflamatuvar ajan olarak
kullamlabilecegi ve cok yonlii terapotik- farmakolojik
etkilere sahip oldugu gosterilmistir. Ancak kurkuminin
servikal kanser dokusundaki antiproliferatif, anti kanser
etkileri konusundaki arastirmalar yeterli diizeyde
degildir. Bu calismada kurkuminin ilk kez, servikal
kanser hicresi Hep2C uzerindeki antiproliferatif ve
sitotoksik etkisi mikroskobik yontemlerle ve MTT testi
araciigr ile arastinlmistir. Calismamizin sonuclan ile
Hep2C hicrelerinde antiprolatif ve sitotoksik etkilerin
konsantrasyona bagli olarak artis gosterdigi ortaya

konulmustur.

Anahtar Kelimeler: Kanser, kurkumin, MTT testi,

sitotoksik etki, hiicre kulturu

INTRODUCTION

Cancer is a group of diseases caused by the
accumulation of successive genetic and epigenetic
apoptosis
uncontrolled cell proliferation, induced metastasis,

alterations resulting in resistance,
angiogenesis, and dysfunction of the immune system
(1, 2). Cancers arise by an evolutionary process as
somatic cells mutate and escape the restraints
that normally rein in their untoward expansion.
Consequently, multiple mechanisms have arisen to
forestall uncontrolled cell division. Some of these are
devices within the cell, such as those that limit cell-

cycle progression, whereas others are social signals

Turk Hij Den Biyol Derg

that prompt a cell to remain within its supportive
microenvironment (3).

Several strategies have been developed in
recent years to combat cancer evasion, which
includes surgery, chemotherapy, hormonal therapy
and radiation therapy. The type of treatment to be
used depends on the location, type, and progression
of cancer as well as on the patient’s health (4).
Recent studies suggest the use of a few “adjuvants”
in combination with chemotherapy to reduce the
adverse effects and drug resistance and to increase
the effective targeting of cancerous cells. Natural
compounds, that are obtained from plants, are

capable of garnering considerable attention from the



scientific community, primarily due to their ability to
check and prevent the onset and progress of cancer
(5).

Amongst the wide range of the medical herbs
Curcumin is a yellow spice derived from the rhizomes
of Curcuma longa commonly known as turmeric. It is a
short-stemmed perennial that grows to about 100 cm
in height (4). Curcumin belongs to a chemical class of
H, O, and

21772076
a molecular weight of 368.38 (6). Curcumin has been

polyphenols with a chemical formula of C

used as a traditional medicine to treat a spectrum of
diseases like rheumatism, body ache, skin diseases,
intestinal worms,

diarrhea, intermittent fevers,

hepatic  disorders, biliousness, inflammations,

constipation, leukoderma, amenorrhea, arthritis,
colitis and hepatitis (3, 7-9).

Many recent studies conducted by major research
groups around world suggest the use of curcumin as
a chemopreventive adjuvant molecule to maximize
and the desired effects and minimize side effects
of chemotherapeutic drugs. These studies have
been shown that curcumin inhibits tumor growth
by inhibiting cell cycle progression or by inducing
apoptosis; by inhibiting angiogenesis, the expression
of antiapoptotic proteins, multiple cell survival
signaling pathways and their cross-communication;
and by modulating immune responses (3, 10, 11).
Several studies were conducted to explore the anti-
cancer properties of curcumin and it was shown
that curcumin modulates multiple cell signaling
pathways which include cell proliferation, cell
survival, apoptosis or cell death, as well as controls
tumor suppressor pathway death receptor pathway,
mitochondrial pathways, and protein kinase
pathway, thereby affecting tumor cell growth (3,
10-12). Curcumin induces the initiation of both p53-
dependent and p53-independent G2/M phase cell
cycle arrest, thereby restricting cell proliferation and
tumor progression. Therefore, curcumin is used either
alone or in combination in targeting various types of
cancers such as multiple myelomas, pancreatic, lung,

breast, oral, prostate, and colorectal cancers, and

head neck squamous cell carcinoma (4, 10-15).

In this study, antiproliferative and cytotoxic
effects of different concentrations of commercial
Curcuma longa extract (Neptun, Turkey) on cervical
cancer Hep2C cell line were investigated with

microscopic methods and MTT assay.

MATERIAL and METHOD

Materials
Curcuma longa extract commercial product
purchased from Neptun, Turkey. Penicillin-

streptomycin, dimethyl sulfoxide (DMSO), and MTT
were obtained from Sigma-Aldrich (USA). Hep2C were
used.
Cell culture

Hep2C cells were cultured in MEM (Minimum
Essential Medium) (Gibco, USA) containing 10% FBS
(Fetal Bovine Serum) (Gemini Byproducts, Calabasas,
CA), 2 mM L-glutamine and 1%
streptomycin. Cells were maintained in a humidified
incubator at 37 °C and 5% CO,. For continuity of the
proliferated cells, the medium in the culture flasks was

penicillin and

replaced with fresh MEM every third day. Confluent
cells on the bottom of the culture flasks were washed
with phosphate buffered saline (PBS) and harvested
by treatment with trypsin solution (0.25% trypsin, 1
mM EDTA) for 3 min at 37 °C. For neutralizing the
effect of trypsin, 2 mL of fresh culture medium
was added before the mixture was centrifuged at
1200 rpm at room temperature. The pellets were
resuspended with fresh MEM and reseeded in sterile
culture flasks in a laminar flow cabinet. Subcultures
were then incubated at 37 °C.

Nontreated cells were used as negative control
and for positive control Hep2C cells were exposed to
ammonium molibdate (1mg/ml) for the above given
incubation period.

Cytotoxicity test (MTT assay)

For cytotoxicity evaluation, curcumin was
dissolved in DMSO (14mM). Further dilutions were
made with fresh MEM. Hep2C cells were harvested by
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trypsinization and were plated at 10° cell/mL/ well
into 96-well plates and were exposed to curcumin at
concentrations of 30 pg/ml, 15 pg/ml, 7.5 pg/ml,
3.7 pg/ml, 1.9 pg/ml, 0.9 pg/ml, 0.45 pg/ml for 24
h. After incubation at 37 °C in a 5% CO, humidified
incubator, 20 pL/well of MTT solution (5 mg/mL in
distilled water) was added and the plates were
incubated for 3 h at 37 °C. The medium in each well
was removed and changed with 100 pL of isopropanol.
After mixing at room temperature, the plates were
read with Spectramax I3 at 570 nm wavelength (n
= 3). The graph of the absorbance data obtained by
the PLA 2.0 application of Spectramax I3 device are
presented in results. Each experimental and control
group was repeated in triplicate. The percentage of
viability was calculated by the following formula:

Cell proliferation (%) = [OD sample] x 100 / [OD
control],

where OD is optical density.
Evaluation via inverted microscopy

Hep2C cells were plated onto sterilized coverslips
in a petri dish and exposed to the different
concentrations of curcumin, 30 pyg/ml, 15 pg/ml, 7.5
pg/ml, 3.7 pg/ml, 1.9 pg/ml, 0.9 pg/ml, 0.45 pg/ml,
0.25 pg/ml, 0.12 pg/ml for 24 h at 37 °C. After 24 h,
the cells were washed in PBS. The preparations were

observed based on changes in nuclei and structures
using a inverted microscope (Leica Microsystems).

Statistical analysis

Statistical analyzes were performed by one-way
analysis of variance for multiple comparisons of the
GraphPad Prism 6.0. Significances of p <0.05 level
were taken in consideration.

RESULTS

Cytotoxicity of curcumin on Hep2C cells

Hep2C cells were exposed to curcumin at
concentrations of 30 pg/ml, 15 pug/ml, 7.5 pg/ml, 3.7
pg/ml, 1.9 pg/ml, 0.9 pg/ml, 0.45 pg/ml for 24 h.
According to the cytotoxicity test results, curcumin
inhibited cell viability in a concentration-dependent
manner. At the concentrations of 30 pg/ml, 15 pg/ml,
7.5 pg/ml, 3.7 pg/ml, the viability of Hep2C cells was
decreased at statistically significant level (p <0.05).
The IC,, value of the agent for 24 h of exposure was
detected as 4.1 pg/ml. Cell viability percentage
decreased as the applied concentration increased.
The sharpest decrease was detected at the highest
concentration (Figure 1). Viability values of Hep2C
cells calculated from the absorbances obtained from
MTT assay are presented in Table 1.

0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

Viability (%)

b

10 100

Doses (ug/ml)

Figure 1. Antiproliferative activity of Curcumin on Hep2C cells for 24 hours.
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Table 1. Viability values of Hep2C cells calculated from the absorbances obtained from MTT assay

Applied Curcumin Concentrations (ug/ml) Hep2C IC,, Values
30 11.74
15 10.25
7.5 46.25
3.75 75.69
1.9 104.07
0.9 106.94
0.45 111.35

Effects of curcumin on Hep2C cell morphology
using inverted microscopy

The morphological changes on Hep2C cells caused
by 24 h of exposure to curcumin at concentrations of
30 pg/ml, 15 pg/ml, 7.5 pg/ml, 3.7 pg/ml, 1.9 pg/ml,
0.9 pg/ml, 0.45 pg, 0.25 pg/ml, 0.12 pg/ml are shown

in Figures 2(A-l1). Condensations of the nuclei and
chromatin were the most significant morphological
changes. Change in cell shape to circular was observed
by inverted microscopy. In addition, a decrease in cell

volume was recorded, whereas control cells remained
unchanged (Figures 2J).

Figure 2. Microscope images showing the morphological changes of Hep2C cells exposed to curcumin at different

concentrations (40X) for 24 hours.

(A) 30 pg/ml; (B) 15 pg/ml; (C) 7.5 pg/ml; (D) 3.7 pg/ml; (E) 1.9 pg/ml; (F) 0.9 pg/ml; (G) 0.45 pg/ml; (H) 0.25 pg/mt; (1)
0.12 pg/ml; (J) Negative control; (K) 1 mg/ml ammonium molibdate (positive control)
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DISCUSSION and CONCLUSION

Recent studies suggest the use of few “adjuvants”
in combination with chemotherapy to reduce the
adverse effects and drug resistance and to increase
the effective targeting of cancerous cells. Natural
compounds, that are obtained from plants, are
capable of garnering considerable attention from the
scientific community, primarily due to their ability to
check and prevent the onset and progress of cancer
(5). Many recent studies conducted by major research
groups around world suggest the use of curcumin as
a chemopreventive adjuvant molecule to maximize
the desired effects and minimize side effects of
chemotherapeutic drugs (3, 10, 11).

The present study evaluates the antiproliferative
and cytotoxic effects of curcumin on human cervical
cancer Hep2C cells. The results of our study support
the above effects of curcumin on Hep2C cells in a
concentration-dependent manner. The statistically
significant decrease of viability of test cells was
determined in the highest four concentrations.
As shown in the Table 1, the viability of the cells
exposed to different curcumin concentrations for 24
h decreased remarkably in a dose-dependent manner.
A significant decrease was recorded at the IC,; value
(4.1 pg/ml) of curcumin for 24 h. At the level of the
highest three concentrations, 30 pg/ml, 15 pg/ml,
and 7.5 pg/ml, cell morphology deterioration and the

Turk Hij Den Biyol Derg

dispersion of the cytoplasmic structure are clearly
determined microscopically (Figure 2 A-C). Normal
cell morphology is observed to be preserved at lower
curcumin concentrations of 3.7 pyg/ml, 1.9 pg/ml, 0.9
pg/ml, 0.45 pg/ml, 0.25 pg/ml, 0.12 pyg/ml (Figure
2 D-1).

According to these data, it was determined that
curcumin has an antiproliferative and cytotoxic
effects on cervical cancer. Considering other studies
investigating the anti-cancer activity of curcumin;
Curcumin has been shown to reduce proliferation in
the human leiomyosarcoma cells, human prostate
and breast cancer cells (16-19).

In this study, the data obtained from the cervical
cancer Hep2C cells, an anticancer herbal drug that
can be produced from curcumin, it needs to be
administered at high concentrations for curcumin
to be effective in cancer therapy. According to the
cervical cancer cells data in which curcumin is applied
at lower concentration, it is seen that proliferation
is not inhibited. In the light of these data, it has
been shown “that curcumin has antiproliferative and
cytotoxic effects. It is important for the production
of a herbal anti-cancer drug candidate to study.

In conclusion, we recommend curcumin to be
studied further as a potential agent for cancer
Further
required for other in vivo effects and elucidation of

treatment. in-depth investigations are

the mechanism of action.
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Detection of Salmonella enteritidis in a immunocompetent
patient with myocarditis
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ABSTRACT

Salmonella is a gram-negative, motile, non-spore-
forming, facultative anaerobic bacterium belonging
to the Enterobacteriaceae family. There are several
subtypes that can cause disease in humans and animals.
Infection can be caused by food, such as eggs, poultry,
contaminated waters, and can also be monitored
after contact with animals. In humans, it may present
with different clinics ranging from asymptomatic
carriage to enteric fever. Factors such as the age of
the host, immunosuppressive status and additional
comorbidities may be effective in the course of the
disease. Extraintestinal complications can be observed
during the course of enteric fever clinic. Among these
complications, clinical conditions such as endocarditis,
visceral abscess, osteomyelitis can be considered.
In this case, we presented the myocarditis clinic in a
patient who presented with vomiting, chest pain and

diarrhea, and Salmonella was found in the stool.

Key Words: Myocarditis, Salmonella, diarrhea

OZET
Salmonella, gram negatif, hareketli, sporsuz,
fakiiltatif anaerobik, Enterobacteriaceae ailesine

ait bir bakteri tiiriidir. Insanlarda ve hayvanlarda
hastalik yapabilen cesitli alt tipleri mevcuttur. Bulasma
yumurta, kiimes hayvanlari, kontamine sular gibi gida
kaynakli olabilecegi gibi hayvanlarla temas sonrasinda
da izlenebilmektedir. insanlarda  asemptomatik
tastyiciliktan enterik atese kadar farkli kliniklerle ortaya
cikabilir. Hastaligin seyrinde konagin yasi, immunsupresif
durumu ve ek komorbiditeleri gibi faktorler etkili
olabilmektedir. Enterik ates klinigi seyri sirasinda
extraintestinal komplikasyonlar izlenebilmektedir. Bu
komplikasyonlar arasinda endokardit, viseral abse,
osteomyelit gibi klinik durumlar sayilabilmektedir. Biz
de bu vakamizda kusma, gogiis agrisi ve diyare klinigi ile
gelen gaitada Salmonella saptanan hastada myokardit

klinigini sunduk.

Anahtar Kelimeler: Miyokardit, Salmonella, diyare
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INTRODUCTION
Myocarditis is a clinical condition in which
inflammation is seen in the cardiac muscular tissue
and infectious and non-infectious agents are involved
in the etiology. Among the non-infectious causes,
factors such as cardiac toxins, chemotherapeutic
drugs, systemic diseases and radiotherapy are counted
(1). Among the infectious factors, viral, bacterial,
fungal and protozoal agents can be counted (1).
Among the bacterial agents, Salmonella is
a very rare factor especially in western societies
where sanitation techniques are developed (2).
Usually foodborne contamination. Poultry and eggs
are among the foods often blamed. While non-
typhoidal salmonella infection is usually self-limited
in immunocompetent individuals, complications such
as osteomyelitis and endocarditis can be observed
in immunosuppressed individuals (3). In this case
report, we aimed to present the clinic of salmonella-
associated myocarditis, which started with diarrhea,
nausea, vomiting, chest pain in an immunocompetent
49-year-old male patient with no known disease.

CASE

A 49-year-old male patient with no known disease
was admitted to the emergency department with
nausea, vomiting, fever and diarrhea lasting ten
times a day for four days. At the emergency service
evaluation, the patient was oriented and cooperated.
His general condition was evaluated as poor. The
respiratory rate was recorded as 32/minute. No
pathology was observed in the cardiovascular system
examination of the patient whose bilateral respiratory
sounds were decreased. Abdominal examination
revealed no defense and rebound. Bowel sounds
increased in all four quadrants. His skin was evaluated
as dehydrated. In laboratory tests,wbc:11400
mm3,Hemoglobin:19.3 g/dl, Hct:56.8, platelet:189
000 /ul, bun:67 mg/dl kre:5.61 mg /dl ast:87 u/l
alt:21 u/l na:123 mEq/l ph:7.27 hco3:9.2 pco2:21
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lactate:5.3, procalcitonin:100, crp:440 mg/l, ck
mb:9 ng /ml, troponin:927. The creatinine value
of the patient, which was measured three years
ago, was found to be 1.13 mg/dl. Considering the
available laboratory and clinical data, the patient
was evaluated as prerenal acute renal failure and
hypovolemic hyponatremia. Hydration was started
intravenously. Peripheral blood culture and stool
culture were sent from the patient who had acute
phase increase and had diarrhea. Enteric panel in
stool was sent from the patient who was learned
to have consumed raw eggs before the onset of the
complaints. Covid 19 PCR test taken. The patient
with increased cardiac enzyme was evaluated with
ECG. Coronary angiography was performed with the
pre-diagnosis of myocardial infarction upon detection
of ST elevation in the inferior leads. Coronary
arteries were evaluated as normal. Service follow-
up of the patient was continued after angiography.
The sent Covid PCR sample was negative. Covid 19
mRNA vaccine was not administered. Salmonella
spp was detected in the enteric panel, which was
examined with BioFire Film array (Biomerieux) in
the stool sample of the patient. No reproduction
was reported in blood culture. Current ECG changes
and bradycardia observed in clinical follow-ups were
evaluated as Salmonella-associated myocarditis.
Ciprofloxacin antibiotic therapy was started. IV
hydration continued. Decrease in the number
of defecations was observed with hydration and
antibiotic therapy. Acute phase reactants decreased.
On the tenth day of treatment, this was observed as
BUN:14 mg/dl creatinine: 0.84 mg/dl. The control
ECG also showed that the ST elevations decreased.
The patient, whose complaints were resolved, was
discharged with oral antibiotic therapy. It was learned
from the antibiogram that the growing Salmonella
bacteria were sensitive to the empirically initiated
quinolone. It was also susceptible to ampicillin and
trimethoprim/sulfomethoxazole.

“Informed Consent Form” has been taken from

the patient.



Table 1. Changes in laboratory parameters after hydration and antibiotic therapy

Changes in laboratory parameters with treatment

21.10.2020 22.10.2020 23.10.2020 25.10.2020 27.10.2020 29.10.2020

BUN/kreatin 67/5,61 58/2,93 16/0,8 9/0,7 10/0,74 14/0,75
CRP 400 340 111 21 6,62 3,59
Prokalsitonin 100 75,8 21 1,82 0,46 0,24
Ck-mb 9 7,6 5,4 -
Trop-t 927 414 210 77 43 24
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Figure 1. Creatinin follow-up with i.v hydration
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Figure 2. CRP follow-up with antibiotic treatment
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DISCUSSION and CONCLUSION

Myocarditis is a clinical condition in which
inflammation is seen in the myocardial tissue with
infectious and non-infectious factors in its etiology.
Absence of pathognomonic clinical presentation,
mimicking other myocardial-related diseases, and
non-specific biopsy findings are among the compelling
factors in diagnosis (4). Endomyocardial biopsy is
shown as the gold standard for diagnosis. Dallas
criteria are used in tissue diagnosis. The presence
of sampling errors in the biopsy, the presence of
complications that may occur in the biopsy, and
the low sensitivity and specificity of histological
findings make the application of tissue diagnosis
difficult. In clinical practice, the diagnosis is often
made clinically. The lack of diagnostic criteria with
high sensitivity and specificity makes it difficult to
estimate the true prevalence of myocarditis (5).

Therearetoxic,immune-mediated, radiotherapy-
related and infectious causes in the etiology of
myocarditis. Among the infectious agents, viral
agents are often considered as causative agents.
Coxsackievirus A and Coxsackievirus B, Parvovirus,
influenza, HHV6, EBV, VZV, CMV can be counted
among the leading viral factors. In addition to viral
factors, bacterial, fungal, parasitic agents are also
considered to be among the infectious pathogens
that can be causative agents (6).

Among  bacterial

pathogens,  Chlamydia,

Legionella, Mycoplasma, Staphylococcus,
Mycobacterium tuberculosis are frequently counted
(6). Salmonella-associated myocarditis is considered
very rare among infectious pathogens (7). There
are case-level reports in western society where
sanitation techniques are advanced. Transmission
is usually observed after consumption of poultry
and raw eggs. In the case we presented, raw egg
consumption was present before the complaints
(8). The patient had a habit of consuming raw eggs,
which had been for many years. The consumption

history of eggs, both packaged and sold in the open
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in rural areas, was known. According to European
survey data, in 2019, the quinolone resistance of
the Salmonella enteritidis bacterium isolated from
humans was found to be 0.3% in Germany, 0% in Malta,
and 49% in ltaly, which may also be an indicator
for antibiotic use rates in poultry and fattening
animals. Quinolone resistance has been found to be
1% in studies conducted in different provinces in our
country for infections due to Salmonella bacteria,
and it still seems to be a good option for empirical
treatment (9,10).

The main complaints in the reported cases are
fever, diarrhea, nausea, vomiting and chest pain.
In cases with accompanying myocarditis, increase
in troponin and ck mb accompanies. The most
common ECG finding in the clinic of myocarditis has
been reported as ST segment elevation. Salmonella
enteritidis is the most commonly isolated non-
typhoidal pathogen (8). In the case we presented,
the elevation of the ST segment on the ECG, the
growth of Salmonella enterica D1 in the stool, the
increase in cardiac markers and normal coronary
angiography made us think of the diagnosis of
salmonella-associated myocarditis. Apart from
invasive methods, cardiac MRl can be used as a
non-invasive method in the diagnosis of myocarditis
(11). However, it is not always a method that can be
achieved in clinical practice.

BioFire Film array (Biomerieux) is a method that
can detect bacterial, viral and parasitic agents.
Campylobacter spp, C. difficile, V.
Salmonella spp, Shigella spp, Astrovirus, Norovirus,

cholerae,

Rotavirus are some of them. While the sensitivity of
biofilm array was 100% in detecting the Salmonella
agent in feces, the specificity was evaluated as
99.6% (11).

Myocarditis is a challenging diagnosis for the
clinician due to factors such as nonspecific clinical
findings and laboratory results, and controversial
descriptive criteria. It is very difficult to estimate
the true incidence as tissue diagnosis is not possible
in every case (12).



Salmonellais an uncommon pathogen, especially
in western societies where sanitation techniques are
advanced. Myocarditis is among the rarely reported
extraintestinal manifestations. It is possible to show
the pathogen in stool and blood cultures. While it

INFORMED CONSENT FORM

can be brought to mind in clinical diagnosis and
satisfactory results can be obtained with appropriate
antibiotic therapy, it can be mortal in patients with
delayed diagnosis.

“Informed Consent Form” has been taken from the patient.
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OZET

Pasteurella multocida (PM), siklikla kedi ve kopek
gibi evcil hayvanlarin orofaringeal sekresyonlarindan
izole edilen gram negatif bir kokobasildir. Kedi 1sirg1
ve tirrmg gibi olasi kaynaklardan alinan tipik izolatlar
icin indol pozitif ve MacConkey agarda liremeyen,
oksidaz pozitif gram negatif basil goriilmesi genellikle
Pasteurella multocida’mn tammlanmasi icin yeterlidir.
Hem hayvan 1siriklari hem de tirmalamalan tipik
olarak yumusak doku enfeksiyonlarina neden olur
ve bu enfeksiyonlar uygun tibbi tedavi ile iyilesme
egilimindedir. Fakat osteomyelit, pnomoni, endokardit,
sepsis ve menenjit gibi ciddi klinik durumlar da
gorulebilmektedir. Bu makalede 61 yasinda diyabetes
mellitus tamsi olan kadin hastanin, sol bacagindan
kopek tarafindan 1sirilmasi sonucu gelisen Pasteurella
multocida’ya bagli yumusak doku enfeksiyonu olgusu

literatiir esliginde sunulmustur.

Anahtar Kelimeler: Pasteurella multocida, kopek

151181, yumusak doku enfeksiyonu

ABSTRACT

Pasteurella multocida (PM) is a gram negative

coccobacillus  which is frequently isolated from
oropharyngeal secretions of domestic animals such as
cats and dogs. For typical isolates from propable sources
such as cat bite or scratch, the presence of indole-
positive and oxidase-positive, gram-negative bacilli,
non-growing on MacConkey agar, is usually sufficient
for identification of Pasteurella multocida. Both
animal bites and scratches typically cause soft tissue
infections which tend to have favorable outcomes with
appropriate medical treatment, however, they may also
cause serious clinical conditions such as osteomyelitis,
pneumonia, endocarditis, sepsis and meningitis. In this
article, a case of soft tissue infection due to Pasteurella
multocida in a 61 year- old diabetic female who had a
history of dog bite on her left leg, was presented in the

light of the literature.

Key Words: Pasteurella multocida, dog bite, soft

tissue infection
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GIRIS

Pasteurella multocida klinik orneklerde en sik
gorulen Pasteurella tirldir ve hayvanlardan izole
edilmistir. Saglikli evcil kedilerin (%70-90), kopeklerin
(%40-66) agiz florasinda bulunur. Nadiren hayvan
maruziyeti sik olan saglikli insanlarin nazofarenksinde
bulunabilir. P multocida oksidaz, katalaz, indol
pozitif; uUreaz negatif Gram negatif kokobasildir.
Cikolatams1 ve koyun kanli agarda iyi urer, CO,’li
ortamda 24 saatlik inkubasyon sonrasi diizgiin,
hemoliz olusturmayan gri koloniler olustururlar.
Solunum yolunda elde edilen izolatlar mukoid
olabilir. Eosin Methylen-Blue (EMB) ve MacConkey
agar gibi secici/ayirt edici besiyerinde Uremez.
Kedi 1sing1 veya tirmigr gibi olas1 kaynaklardan
alinan tipik izolatlar icin indol pozitif ve MacConkey
agarda Uremeyen, oksidaz pozitif, Gram negatif basil
gorulmesi genellikle P multocida’nin tanimlanmasi
icin yeterlidir (1).

Bu olguda kopek 1sing1 sonrasinda gelisen
yumusak doku enfeksiyonlarinda P multocida’nin
etken olabilecegi, daha ciddi komplikasyonlarin
gelismemesi icin uygun antibiyotik tedaviye hemen
baslanmasi gerektigine dikkat cekmek amaclanmistir.

OLGU

Bes gilin once kopek tarafindan i1sirilan 61
yasindaki kadin hasta sol tibia on ylizde; kizarklik,
sislik ve ates yiiksekligi yakinmasiyla acil servise
basvurdu. Tetanoz ve kuduz proflaksisi yapilan hasta
enfeksiyon hastaliklar poliklinigine yonlendirildi.
Ozgecmisinde diabetes mellitus tamsi olan hastanin
fizik muayenesinde sol tibia on alt 1/3’de 2x3
cm’lik bolgede abrazyon, akinti, tibia on ve arka
yuze yayilan kizarklik, 1s1 artisi, sislik saptands,
krepitasyon gozlenmedi. Ayak bilegi hareketlerinde
herhangi bir kisithbllk ve norovaskiler bulgu
saptanmadi. Laboratuvar incelemesinde [0kosit
11.300/mm3 (notrofil %61.5), hemoglobin 12.9 g/
dL, trombosit 185.000 /mm3, C-reakif protein 172.5
mg/L, kan glukozu 427 mg/ dL olarak saptandi.
Hasta hastaneye yatirild1 ve intravenoz piperasilin-
tazobaktam (3x4.5gr) ile tedavisine baslandi. Direkt
grafide; cilt defekti duzeyinde yumusak dokuda
gaz gorunumu saptanmasi uzerine nekrotizan fasiit
acisindan ortopediye konsilte edildi, ortopedi
tarafinca nekrotizan fasiit dusunulmedi, pansuman
ve antibiyotik tedavisi ile takip onerildi.

Sekil 1. Sol tibiadaki lezyonlarin gorintiisu
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Yara kiltiri ornegi alinarak laboratuvara
gonderildi. Yara kiltir ornegi % 5 koyun kanli agar,
Eosin Methylen Blue (EMB) agar ve cukulatamsi
agara ekilerek 18-24 saat 37 °C’de inkibe edildi.
inkiibasyon kanli ve

sonrasinda cikolatams1

agarda Ureme saptanirken EMB agarda lreme
gorulmedi. Kanli agarda grimsi, hemoliz yapmayan
S koloniler goruldi. Gram boyamada Gram negatif
(-) kokobasiller gorildi. Oksidaz, katalaz ve indol
testleri pozitif iken, metil red ve Ureaz negatif
olarak saptandi. Bakteri tanimlanmasi otomatize
Vitek2 Compakt (bioMérieux, Fransa) ile yapildi
ve % 50 oraninda Pasteurella multocida olarak
tammlandi. izolat Ondokuz Mayis Universitesi Tip
Fakiiltesi Hastanesi Mikrobiyoloji laboratuvarina
gonderildi ve Vitek MS (bioMérieux, Fransa) cihazi
ile P multocida olarak tanimlandi. Antibiyotik
duyarliligr Kirby Bauer disk difiizyon yontemi ile

calisild1 ve penisilin, siprofloksasin, levofloksasin,

amoksisilin-klavulanik asit, sefotaksim ve

trimethoprim-sulfametoksazole olarak
saptandi.
Takibinde kontrol C-reaktif protein 14 mg/L’e

kadar geriledi. Yara yerindeki kizariklik, 1s1 artisi

duyarli

ve sislik tamamen geriledi. Atesi ve aktif yakinmasi

olmayan, klinik ve laboratuvar parametreleri
gerileyen hasta parenteral tedavinin 8. gliniinde
oral amoksisilin-klavulanat tedavisine gecilerek

enfeksiyon poliklinik kontrolii ve pansuman
onerileriyle taburcu edildi.

Bu olgu sunumu icin Recep Tayyip Erdogan
Universitesi’nden 27.05.2021 tarihinde E-40465587-
050.01.04-127 sayili etik kurul onay1 ve 21.05.2021
tarihinde hastadan Bilgilendirilmis Onam Formu

alinmistir.

Sekil 2. Pasteurella multocida’nin kanli ve cikolata agardaki koloni goriintiileri
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TARTISMA

P multocida enfeksiyonlarinin  ¢ogu
Kedi,
tirmalamasi ile iliskilidir.

yara

enfeksiyonlardir. kopek 1sirklarn ve kedi
Bu enfeksiyonlar hizla
gelisen agr, eritem, sisme, seliilit ve yara yerinde
serdanjinoz ve pirilan drenaj ile karakterizedir (2).
Yara; derin, guclu ve alttaki dokular icin travmatikse
sikikla  ciddi

osteomyelit) gelisebilir. P multocida hayvan 1sing

komplikasyonlar  (septik artrit,
olmayan veya hayvan temasi olmayan yaralarda da
saptanabilir. Bunun disinda acik ve kismen iyilesmis
yaralarin  kedi ve kopek tarafindan yalanmasi
sonucu da olusabilir (3). Dekubit ulserleri, periokuler
apseler ve cerrahi sonras1 abdominal veya ortopedik
yaralardan izole edilmistir (4, 5). immiin yetmezligi,
malignensi ve karaciger hastalig1 olanlarda lokalize
yara enfeksiyonlarindan bakteriyemi gelisebilir
ve hematojen yolla pnémoni, menenjit ve diger
komplikasyonlar ortaya c¢ikabilir (6).

Milani-Nejat ve ark.’nin yaptiklar bir calismada;
diyabeti ve myelodisplastik sendromu olan
notropenik, evde kedi besleyen 73 yasinda kadin
hasta on kolda dokiintiilerle hastaneye basvurmustur.
Alinan kan kiltlirii ve yara kiiltiirinde P multocida
uremesi saptanmistir. Hastaya vankomisin, sefepim,
metranidazol baslanmis, nekrotizan fasiit gelisince
tedaviye klindamisin eklenerek hasta yatisinin
18. guninde klinik ve laboratuvar parametreleri
gerileyince taburcu edilmistir. Minnesota
Hastanesinde 2014 yilinda yatan 5 hastada P
multocida enfeksiyonu saptanmis olup bu hastalarin
dorduinde sepsis gelisirken Uc hasta kaybedilmistir.
Hastalarin hepsinde de komorbid sebepler (siroz,
diyabet, steroid vb.) bulundugu belirtilmistir (8).
Kimura ve ark 2019’da yaptiklar bir calismada; 29
yasinda evde kedi besleyen fakat herhangi bir cizik
veya 1s1r1g1 olmayan, serviks kanseri olan bir kadinin
uterusunda apse gelismis olup P multocida vajinal
kiltirde Uremistir. Bu vaka ile P multocida’nn
hayvanlailiskili bir patojen olarak bilinmesine ragmen,

insanlarda gorunur 1sirnklar veya cizikler olmadan
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intrapelvik apseye neden olabilecegi vurgulanmistir
(9). Lodhi ve ark 2020°de epidural steroid enjeksiyonu
ve tekrarlayan kedi 1siriklan oykiisii olan 66 yasindaki
bir erkek hastada epidural apseden P. multocida izole
etmislerdir. Yapilan bu calisma ile; ates, titreme ve
siddetli sirt spazmlan sikayetiyle basvuran hastada
P multocida’ nin saglikli bir
surecinin baska herhangi bir belirti veya semptomu

bireyde hastalik

olmadan spinal epidural apseye neden olabilecegini
belirtmislerdir (10). Turkiye’de Ceyhan ve ark.
2010°da yaptiklan
hastaligi, konjestif kalp yetmezligi ve hipertansiyon

bir calismada; koroner arter
oykisu olan, evinde kedi besleyen 76 yasinda kadin
hasta bacagina tahta diismesinden sonra bacaginda
kizariklik, sislik sikayetiyle hastaneye basvurmustur.
Nekrotizan yumusak doku enfeksiyonu tamsi konan
hastaya ampisilin-sulbaktam baslanmistir.  Yara
kilturinde P multocida ureyen hasta antibiyotik
tedavisiyle kutandz lezyonlar gerilemesine ragmen
yatisinin 15. giiniinde dekompanse kalp yetmezligi
nedeniyle kaybedilmistir (11).

Ayas ve ark. 2021’de yaptiklar calismada dort giin
once kopek tarafindan 1sirilan, ozgecmisinde atriyal
fibrilasyon, konjestif kalp yetmezligi ve hipertansiyon
oykisu olan 79 yasinda erkek hasta, hemoptizi,
nefes darligi, ishal ve gogiis agnsi sikayetiyle acil
servise basvurmustur. C-reaktif protein 101,3 mg/L,
prokalsitonin 19 ng/mL olup akciger rontgeninde sag
orta lobta infiltrasyon gorilmustir. COVID-19 testi
negatif cikan hastaya seftriakson ve azitromisin
baslanmistir. Kan kulturlerinde penisiline duyarli

P multocida uremistir. Klinik ve laboratuvar
parametreleri gerileyen hastada 10 gunlik tedaviyi
tamamlamak icin amoksisilin tedavisine gecilerek
taburcu edilmistir (12). Jan ve ark.’nin yaptig1 bir
calismada (2021) ; 53 yasinda kadin hasta ates ve
solunum sikintis1 nedeniyle acil servise basvurmustur.
Ozgecmisinde bilinen bir hastalig1 olmayan hastanin
sokak kedileriyle yakin temas Oykisu mevcuttur.
Epiglottit tanist konan hastada alinan kan kulturlerinde
P. multocida Uremistir. Seftriakson ve metronidazol
ile ampirik tedavi

baslanmis olup daha sonra



amoksisilin klavulanik aside gecilerek hasta taburcu
edilmistir. Calismada Pasteurella’ya bagh epiglottit
vakalarinin ¢cok nadir goriildigl, hayvanlara maruziyet
disinda hicbir klinik 6zelligin P multocida enfeksiyon
sliphesini artirmadigini bu sebeple klinik dykiiniin ¢ok
onemli oldugunu vurgulamislardir (13). Jha ve ark.
yaptiklan bir calismada (2021) 7 haftalik infantta
evcil hayvan tarafindan 1sirilma, siyrik veya yalama
oykiisi olmadan P multocida’ya bagh septik sok
vakasina dikkat ¢ekmislerdir. Bu vaka ile hayvanlarla
herhangi bir invaziv temas veya 1sirik olmaksizin
Pasteurella enfeksiyonlar1 ile yasami tehdit eden
durumlarin ortaya cikabilecegini vurgulamislardir
(14). Okumura ve ark. yaptiklar bir calismada (2021)
49 yasinda, evcil kedisi olan alkolik sirozlu hasta,
iki glin boyunca her 30 dakikada bir sik ishal ve ates
sikayetiyle hastaneye basvurmustur. Hastaya septik
sok tanmis1 konup piperasilin tazobaktam baslanmistir.
Hastanin durumunun kotilesmesi Uzerine tedaviye
meropenem ve vankomisin eklenmis olup hasta
Uciincti gin kaybedilmistir. Alinan kan kiilturinde
P multocida uremistir. Sirozla birlikte diyare
varliginin  bakteriyemi gelisme ihtimalini artirdig,
evde hayvan besleyen hastalarda P multocida’nin
etken olabilecegi dusiinlilerek mortaliteyi azaltmak

ETIK KURUL ONAYI

icin ampirik tedavinin hizli ve uygun bir sekilde
diizenlenmesi gerektigine dikkat cekilmistir (15).

Bizim hastamizda nekrotizan fasiit ve diger ciddi
komplikasyonlar olusmadan uygun antibiyotik tedavisi
ile yumusak doku enfeksiyonu tamamen geriledi. P.
multocida enfeksiyonlar olimciul komplikasyonlara
yol acabileceginden evde hayvan besleyen hastalarda
deride kizariklik, sislik olustugunda P. multocida’nin
etken olabilecegi dusiinilerek uygun antibiyotik
tedavisi baslanmalidir. Uygun antibiyotikler arasinda
penisilin, ikinci ve ucuncu kusak sefalosporinler,
kinolonlar, tetrasiklinler, kloramfenikol ve trimetoprim
sulfametoksazol bulunur (16, 17). Yara yerinden
kiltir alinarak, bakteri izolasyonundan sonra mutlaka
antibiyogram yapilmalidir. Baz1 Pasteurella suslan
penisiline direncli olabileceginden ve B-laktamaz
eksprese edebileceginden, yeterli kapsami saglamak
icin duyarlilik testi gereklidir (18).

Ulkemizde cok nadir P multocida olgulan

goriilmektedir. Kopek 1sing1  sonrasinda gelisen
yumusak doku enfeksiyonlarinda P multocida’nin
etken olabilecegi akilda tutulmali; osteomiyelit,
bakteriyemi, pnomoni, menenjit gibi daha ciddi
komplikasyonlarin gelismemesi icin uygun ampirik

tedaviye hemen baslanmalidir.

* Bu calisma, Recep Tayyip Erdogan Universitesi Tip Fakiiltesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’nun onay1
ile gerceklestirilmistir (Tarih: 27.05.2021 ve Karar No: E-40465587-050.01.04-127).

BILGILENDIRILMiIS ONAM FORMU

* Bu calisma icin hastadan Bilgilendirilmis Onam Formu alinmistir (Tarih: 21.05.2021).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Oral kaviteye yerlesen parazitler

Basak KARASU' , Ozcan OZKAN? (ID), Aysegiil TAYLAN OZKAN?

OZET

Paraziter hastaliklarin genelde az gelismis
llkelerde goriildigii bilinmektedir. Son zamanlarda
gelismis lkelerde rapor edilen oral paraziter
enfeksiyonlarin prevalanst artmistir. Agiz  boslugu
bircok mikroorganizma icin yerlesim yeridir. Bu
mikroorganizmalar, kotl agiz hijyeni, periodontal
hastalik ve immin sistemi baskilanmis olan hastalarda
daha yaygin olarak gorilmektedir. Bu derlemede,
paraziter hastaliklarla ilgili oral lezyonlar, bunlarin
agizda gorilen hastaliklarin  patofizyolojisindeki
rolleri, tam ve tedavi secenekleri hakkinda bilgi

vermek amaclanmistir.

Anahtar  Kelimeler: Paraziter hastaliklar, agiz

boslugu, protozoon, artropod, helmint

ABSTRACT

Parasitic diseases were known to be problematic
mostly in developing countries. Recently the
prevalence of oral parasitic infections being reported
more frequently in developed countries. Oral cavity
is the typical residence for particular organisms.
These microorganisms are found more commonly in
patients with poor oral hygiene, periodontal disease,
and immune suppression. The aim of this review was
to provide the data about oral lesions related to
parasitic diseases and their roles in pathophysiology of
oral diseases. It also discusses current approaches to

diagnosis and treatment options of parasitic infections.

Key Words: Parasitic diseases, oral cavity,

protozoa, arthropod, helminth
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GIRIS

Hayatta kalmak icin omurgali veya eklem bacakli
konaklara bagimli olan parazitlerin neden oldugu
paraziter hastaliklar diinya capinda yaygin bir sekilde
gorulmektedir. Gelismemis (lkelerde daha cok
karsilasilan bu hastaliklarin, giinimizde sanayilesmis
Ulkelerde de siklikla rapor edildigi bilinmektedir.
Parazitler siklikla agir enfeksiyonlara ve bazen de
konagin oliimiine neden olmaktadir (1).

insanda hastalik yapan bircok parazit icin agiz bir
giris kapisidir. Bu nedenle parazitlerin bircogunun
icinde gorilecegi
Entamoeba gingivalis (E. gingivalis) ve Trichomonas

ozellikle agiz distiniilse de

tenax (T. tenax) gibi firsatci patojenlere doniisebilen
(2,3)
ancak nadiren klinik olarak gorilen serbest yasayan

saprofitler veya ara sira invaziv olabilen
amipler disinda, parazitler agiz bosluguna yerlesmeyi
basaramamislardir (4). Son yillarda parazitlerin dis
eti hastaliklan uzerine olan etkilerinin gosterilmesi,
immin yetmezlik sendromu goriilen bireylerde
paraziter enfeksiyonlarin artmasi ve sistemik acidan
saglikli insanlarda da bu enfeksiyonlarin varligina
dair kanitlarin fazlalasmasinin bir sonucu olarak oral
kaviteyi etkileyen parazitlerin teshisi ve eliminasyonu
medikal ve epidemiyolojik acidan onemlidir.

Ag1z icinde protozoonlar, artropodlar ve helmintler
enfeksiyonlara neden olan parazitlerdir (5).

PROTOZOONLAR

T. tenax ve E. gingivalis

Protozoonlar, okaryotik tek hiicreli hayvanlardan
olusan cesitli parazitleri kapsayan bir gruptur. Parazitik
turler tim omurgalilar ve bazi omurgasizlarn enfekte
eder. Hareketlidirler ve kirpikliler, kamcililar, yaylilar
ve yalanci ayaklilar gibi hareket mekanizmalarina
gore gruplandinlirlar. Konak icinde cogalirlar (5).
Enfeksiyonun tiiriine bagli olarak, paraziter enfeksiyoz
ajanlar; lokal enfeksiyonlari indiikleyenler ve oral
kavitede dolayli etkilerle sistemik enfeksiyonlari
indikleyenler olarak iki kategoriye ayrlabilir.

insanda, protozoonlardan E. gingivalis ve T.
tenax’in oral kaviteye yerlestigi bilinmektedir. E.

Turk Hij Den Biyol Derg

gingivalis insanda dental plakta tanimlanan ilk amip
olarak gosterilmektedir. Kist formu yoktur. Morfolojisi
ve hareketi Entamoeba  histolytica’ya benzer.
Genellikle disler ve dis etleri arasindaki iltihabi
ceplerle tonsiller kriptlerde bulunmaktadir.

Parazitlerin en sik gozlenen bulas yolu oral
temastir. Ag1iz boslugunda yasayan tek kamcili
protozoon T. tenax insan vicudunda yerlesen Uc
Trichomonas tirinden biridir. Kist formu yoktur ve
ilk olarak dis tasinda tespit edilmistir. T. tenax, agiz
boslugundaki bakteriler, 6lmis hiicreler ve besin
artiklan ile beslenir. Periodontal ceplerde varligina
rastlanmistir (6-10).

T. tenax ve E. gingivalis, genellikle zararsiz
kommensallerdir. Bir anaerobik olan T. tenax’in,
dis etini ve alveoler kemigi etkileyen, cok faktorli
hastalik

suiphelenilmektedir.

inflamatuar  bir olan
etkili

zincir reaksiyonu (PCR) uygulanmlarak yapilmis bir

periodontitiste
oldugundan Polimeraz
calismada, T. tenax’in periodontal hastalik gorilen
Down sendromlu kisilerde, saglikli bireylere gore daha
yaygin oldugu tespit edilmistir (11). Agiz boslugunda,
diger parazitlere gore daha siklikla Kkarsilasilan
E. gingivalis, T. tenax’a gore daha az bulunur.
E. gingivalis’in, bagisikigi zayiflamis hastalarda
genellikle nekrotik bir dis eti enfeksiyonu sonucu
progresif periodontal hastaliga neden olduguna
dair bulgular vardir (4). Yapilan bir calismada bu
parazitlerin human immunodeficiency virus type
1 (HIV-1) ile iliskili oldugu ve baska parazitlerin de
bulunmamasi nedeniyle HIV-1’e 6zel bir durum oldugu
savunulmustur (12). E. gingivalis’in maksillada kemik
yikimi {izerine etkisi oldugu ve parazitin bulunusunun
peridontal bir hastaliga isaret ettigi belirtilmistir
(13).
Leishmania-Leismanyaz

Leishmaniacinsine ait protozoonlarin neden oldugu
i¢ organlari, deriyi ve nadiren mukozay1 etkileyen bir
hastaliktir. Zorunlu hucre ici parazitlerdir. Vektor
kum sinegi ile bulasirlar (14). Klinik bulgularina gore
enfeksiyon; kitano6z, mukozal ve visseral olmak lzere
uc grupta siniflandinlir. Mukozal leismanyaz, nazal



mukozada baslar ve daha sonra orofarenks ve larinksi
tutabilir (15).

Tropikal hastaliklardan birisi olarak kabul edilen
leismanyaz, Diinya Saglik Orgiitii tarafindan en énemli
hastaliklar listesine eklenmis, visseral formunun
siklikla HIV/AIDS ile iliskili oldugu gosterilmistir (16).

Lezyonlar, hastaligin visseral ya da mukozal
formunun agiz bulgusu olarak ortaya ¢ikabilir.
Abbas ve ark.

kirmizi ve fissurll yanak, uvula ve damak lezyonlan

sismis, kanamali ve odemli dis eti,

gorilen bir hastadan alinan lezyonlarin yaymalarinda
amastigotlar gorildiiginii ve hastaya visseral ve
mukozal leismanyaz teshisi kondugunu bildirmislerdir.
Hasta, sodyum stiboglukonat (Pentostam, Wellcome
Laboratories, Ingiltere) tedavi
edilmistir (17).

Michiels ve ark. AIDS’li bir hastada oral leismanyaz

recete edilerek

rapor etmislerdir. Sag tonsilde ve yumusak damakta
ulsere, capr 3 cm polipoid kitle bulunan hastaya
yapilan biyopside, Leishmania donovani ile uyumlu
Leishman-Donovan cisimcikleri bulgusu ile teshis
koymuslar ve eslik eden kaposi sarkomu gorildiigiini
belirtmislerdir. (18).

Leismanyaz, endemik

bolgelerdeki  agiz

enfeksiyonlarimin  ayinc  tamsinda g6z oniunde
bulundurulmas1 gereken bir agiz hastaligi olarak

tanimlanmistir (19).
ARTOPODLAR (EKLEMBACAKLILAR)

Eklembacaklilar, yasam dongileri  boyunca
cesitli patojenlerin vektorliigiinii yapabilir, parazitik
organizmalara konak olabilir veya insanlarda dogrudan
doku hasarina ve hastaliga neden olabilirler. Bu tiir
enfeksiyonlarin en cok tropikal bolgelerde goriildugi
rapor edilmisse de Amerika Birlesik Devletleri ve diger

1iman iklimleri de siklikla etkiledigi bildirilmistir (5).
Miyaz

Miyaz, diptera

ve insan dokularina veya viicut bosluklarina girip,

larvalarinin  omurgali hayvan
canli veya oOli dokular ile beslenmeleri sonucu
olusan enfeksiyon icin kullanilan genel bir terimdir.

Yerlesim yerlerine gore kutanoz, nazofaringeal,

gastrointestinal ve aural olarak siniflandinlabilir (7).

Dental miyaz olarak da bilinen ve nadir gorilen
oral miyaz ve gingival miyaz, oral kavitedeki dokularin
larvalar ile enfestasyonudur (19,20). Agizda dis cekim
yarasinin bulunmasi, siddetli gingivit veya periodontit
predispozan faktorlerdendir. Bireylerde agiz kokusu
ve cogu durumda ozellikle uyurken agiz solunumu
oykusu bulunur. Hastalarin uyurken sinek larvalan ile
enfeste oldugu distuiniilmektedir (21).

Bircok hasta agr, dis etinde sisme, kanama
semptomlar ve ilgili bolgede kasint1 sikayetleriyle
basvurur. Agiz ici muayenede goriilen sismis,
eritemli, kanamali dokular aktif larvalarin varliginin
gostergesidir. Cogu durumda, larvalar dis etinin icine
ve altina girerek bir delik olusturur. Tedavi, larvalarin
uzaklastirilmasi ve dokularin irrigasyonu ile saglanir.

Felices ve Ogbureke larvalarin uzaklastirilmasim
kolaylastirmak icin eter solisyonu kullanilmasin
onermektedir (22). Antibiyotikler recete edilebilir
ve predispozan durumun ortadan kaldirilmasi icin
(21,23). Ozellikle

gelismekte olan uUlkelere artan yurt disi seyahatleriyle

takip tedavisi gerekmektedir
birlikte oral miyaz vakalarinin yani sira diger tropikal
enfeksiyonlarin goriilme insidansinin da artabilecegi
bildirilmistir (23).
HELMINTLER
Tenyaz ve Sistiserkoz

Tenyaz, ¢ig veya yeterince pisirilmemis et
tiketimi ile helmintlerin canli larvalarinin sindirimi
sonucu bagirsaklarda olusan bir enfeksiyondur.
Sigirda bulunan Taenia saginata ve domuzda goriilen
Taenia solium’un eriskin formlar1 neden olmaktadir.
Sistiserkoz ise helmintlerin larva formlarinin neden
oldugu paraziter bir hastaliktir ve yumurtalarin
(24,25). Oral

kavitede nadir gorulirken, subkutanoz dokularda,

sindirimi  sonucunda olusmaktadir

merkezi sinir sisteminde, goz ve iskelet kaslarinda
yaygin olarak tutulum yapmaktadir (26).

Mallett T.
kirmizi, 6dematoz, agr ve gingival kanamanin eslik

saginata teshisi konan bir hastada,

ettigi hiperplastik mukozit rapor etmistir (27).
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Sistiserklerin en sk karsilasildigi bolgeler dil,

dudaklar ve yanak mukozasidir. Tanm konulan

yas, ortalama 22 olmak Ulzere 3 ile 70 arasinda
degismektedir (28). Lezyonlar, saglam mukozanin
altinda uzanan, sert, hassas olmayan nodiiller olarak
ortaya cikar. Tani, eksize edilen kistlerin mikroskobik
incelenmesi ile dogrulanir. Tipik olarak, ince, yogun,
lifli bir bag dokusu kapsiili bir larva formu iceren

kistik boslugu cevreler (29).

Sistiserkoz yaygin olarak Afrika, Hindistan,
Latin Amerika, Dogu Avrupa ve Giiney Amerika’da
gorulmektedir. Goc ve seyahat arttikca, Amerika
Birlesik Devletleri, Birlesik Krallik ve iskandinav
Oral
sistiserkoz vaka raporlarinda da benzer bir artis

beklenebilir (5).
Ekinokokkoz (Kistik Hidatik)

Kistik ekinokokkoz,
(E. granulosus)’un

ulkelerindeki sistiserkoz raporlar artmistir.

Echinococcus  granulosus

larval formlarinin  neden
oldugu, insan, koyun, keci ve sigir gibi ciftlik
hayvanlarinda gorulen zoonotik bir enfeksiyondur.
E. granulosus’un esas konag olan kopeklerin
diskis1 ile atilan yumurtalar enfeksiyonun asil
kaynagidir. ince bagirsakta bulunan yumurtalar
bagirsak duvarini gecip dolasima girerek viicutta
tasinir. Larvalar dokularda hidatik kistlere dontsur
ve daha sonra boyut artmaya devam eder. E.
granulosus’un yasam dongusi esas olarak koyun ve
s1gir gibi ciftlik hayvanlan ile kopekler arasindadir
ancak insanlar da ara konak olarak dongude yer
alir. Kistler unilokiiler veya multilokler olabilir (9,
15). insanda dilde, mandibulada, bukkal mukozada
ve infratemporal fossada tespit edildigine dair

calismalar yayinlanmistir (31,32).

Klinik olarak iyi sinirli, yumusak veya sert, elastik,
fluktan, agnsiz sislikler olarak gozlenmislerdir. Dili
etkileyen kistlerin boyut olarak buyudikce yutma,
konusma ve cignemede zorluklara neden oldugu
bildirilmistir. Saptanan bu hidatik kistlerin tamam
cerrahi olarak cikarilip mikroskobik olarak teshis
edilmistir (5, 33, 34).
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Nematodlar

Nematodlar genellikle toprakta ve sulu
ortamlarda yasarlar. Cogu parazitik nematod, belirli
bir konakciya biyolojik bagimliik gelistirmistir.
Nematodlarin neden oldugu insan enfeksiyonlar, bir
milyardan fazla insan1 enfekte eden ve insanlarda en
yaygin olanlardir. Cocuklar bu parazitlere ozellikle
duyarlidir ve hastaliga
morbidite yiksektir (15).

nematod enfeksiyonlari cok nadirdir. Literatiirde

yakalanan cocuklarda

Oral kavitede goriilen
bildirilen vakalar

Trichinella, Gongylonema ve

Ascaris cinslerini icermektedir (5).
Trisinelloz

Trisinelloz, bagirsakta yasayan Trichinella
spiralis (T. spiralis)’in neden oldugu, trisinoz olarak
da isimlendirilen zoonoz paraziter bir hastaliktir.
insanlara genellikle cig ya da az pismis et tiiketimi

yoluyla bulasir (35).

Zegarelli ve ark., 40 yasindaki bir kadinda dissiz
maksillaya bitisik, mukobukkal katlantidan cikarilan
bilateral yumusak doku tumorlerinin biyopsilerinde
kapsiillenmis T. spiralis kalintilarimin bulundugunu
bildirmislerdir (35).

Curphey, sag posterior alveolar sirtta tekrarlayan
sislikler gorulen 48 yasindaki dissiz bir erkek hastada,
sklerotik kemikle cevrili radyografik goriinum tespit
biyopside T.
teshis edilen hiyalin sarmal bantlar1 bulunmustur
(36).

Hansen ve Allard 8 yasindaki bir erkek ve 44
yasindaki bir kadinin bukkal mukoza biyopsilerinde T.
spiralis oldugunu bulgulamslardir (37).

etmislerdir. Yapilan spiralis olarak

Miloro ve Kinney 44 yasindaki
osteoartrit ve siddetli dejeneratif eklem tedavisi
total
replasmanlarinin ardindan cizgili kastaki T. spiralis’i
gostermislerdir.
rahatsizig1 arasindaki iliskinin belirlenemedigini ve

bir erkekte,

icin  bilateral temporomandibular eklem

Bu parazit ile hastanin eklem
agiz dokularinda T. spiralis’in varliginin, larvalarin
hematojen yayilmasinin bir sonucu olabilecegini
bildirmislerdir (38).



Moskow, periodontal hastaligin histopatolojisini

inceledigi mandibula kesitinde kapsiulli T

spiralis tespit etmistir. Kistlerin milohiyoid kasta
yerlestiklerini gostermistir (39).

Skuamoz hiicreli karsinom tedavisi goren
hastalarin  biyopsi orneklerinde T. spiralis
saptanmasi uUzerine bu helmintin karsinojeneze

neden olabilecegi konusu giindeme getirilmistir.

Karsinom lezyonlarimin dil ve agiz tabanin

tuttugu tespit edimis trisinoz ile oral skuamoz
hiicreli karsinom arasinda bir iliski olabilecegi

vurgulanmistir (40).
Gongylonema

Gongylonema pulchrum evcil ciftlik
hayvanlarinin sindirim sisteminde bulunur ancak
insanda da oral dokularda gorilmustiir (41-43).
Stiles ve Baker, 18 yasindaki bir kadinin alt
dudaginda (41), Waite ve Gorrie, 30 yasindaki bir
erkegin damaginda gorildiigiini bildirmislerdir (42).
Burrill ve ark. bir kadin hastada sag mandibulada
bukkal sulkusta hareket eden eriskin formunun

bulundugunu rapor etmistir (43).
Ascaris

ince bagirsagin iist kisminda yasayan Ascaris
lumbricoides (A. lumbricoides), 30 cm’den fazla
bilyliyebildigi icin genellikle dev bagirsak kurdu
olarak adlandirilmaktadir (5).
bir cocugun submental bélgesindeki asemptomatik
sislikte A.
ve tiroglossal kanalin bu parazit icin giris yolu
olabilecegini belirtmistir (44).

Hiatt, 5 yasindaki

lumbricoides bulundugunu bildirmis

TESHIS

Ag1z boslugundaki parazitlerin teshisi genellikle
doku
direkt mikroskobisi teknigiyle veya ozel ortamda

kazintilarinin  veya biyopsi orneklerinin
kulturinden sonra yapilir. Serolojik tekniklerden
tedavisonuclarininizlenmesinde faydalanilmaktadir.
Giemsa Romanovsky yontemi kullanilarak boyama,

teknik olarak basittir, hizlidir ve tim karakteristik

hiicre organellerinin goriintilenmesini saglar (45).
Ancak
olarak tanimlanamazlar. Yiksek ozgiillikleri ve

parazitler her zaman morfolojik

duyarliliklari  nedeniyle, molekiler araclarin
yakin gelecekte ana teshis araci haline gelecegi
distinulmektedir. PCR olarak bilinen molekiler
testler de tamida kullanmlmaktadir (46). Bu yontem,
DNA’'nIn

ancak aranan

polimorfik rastgele amplifikasyonuna

benzer, parazitten spesifik bir
farklidir.  PCR

yonteminin 6zgilliigiiniin genellikle %100’e yakin

sekansin  bilinmesi bakimindan
oldugu rapor edilmistir (46).

Leismanyaz teshisinde biyopsi, ince igne

aspirasyonu, giemsa boyama tekniginden

faydalanilir (4).

TEDAVi

Trichomonas ve Entamoeba’nin neden oldugu
protozoal enfeksiyonlarin tedavisinde metronidazol
kullanilmaktadir. Oral enfeksiyonlar icin bir hafta
boyunca giinde lc kez 400 mg onerilmektedir.
Cocuklara viicut agirliklarina bagli olarak daha
diisik bir doz recete edilir. Ozellikle amebiyaz
gorilen hastalarda daha yuksek dozlar ve daha uzun
tedavi siresi gerekli olabilir. Eslik eden herhangi bir
immin yetmezlik sendromu ve ekstraoral enfeksiyon
varliginda daha etkin tedavi gerekir. Bu parazitlerin
hicbirine karst mevcut veya gelistirilmekte olan asi
yoktur (4).

Pentavalent antimonialler leismanyaz
tedavisinde ilk secenektir. Kutanoz leismanyaz’a
kars1 kullanilan en vyaygin ilaclar, parenteral
uygulanan sodyum stiboglukonat (Pentostam) ve
megluminantimoniat (Glucantime)’tir. Amfoterisin B
deoksikolat ve antifungal ozelliklere sahip makrolid
polien olan Fungizon da tedavi seceneklerindendir.
Lipozomas amfoterisin B’nin en yiksek tedavi
etkinligi
nedenle, ozellikle refrakter bolgelerde siklikla
kullanilmaktadir (47).

olan ila¢ oldugu gosterilmistir. Bu
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SONUC

Viicudun diger bolgelerine oranla oral kaviteyi
etkileyen parazitlerin nispeten az sayida oldugu
bilinmekle beraber, son zamanlarda artan sayida
literatiir, oral protozoonlarin bilinenden daha yaygin
gorildugiiniisavunmaktadir. Gelisen tani teknikleriyle,
ozellikle T. tenax’a dis hekimligi uygulamalarinda
daha sikca rastlandigr bildirilmistir. E. gingivalis’in

bagisikligi baskilanmis hastalarda daha siddetli,
ilerleyici periodontal hastaliga neden oldugunu
gosteren belirtecler vardir. Sistemik paraziter

enfeksiyonlar arasinda, sadece Leishmania agiz

boslugunu etkileyen klinik semptomlar olusturabilir.

CIKAR CATISMASI

Agiz ve burunda graniilomat6z biiyime ile dolayl
olarak etkisini gosterir. Tamda direkt mikroskobi,
boyanmis preparatlar, hiicre kultiirleri ve molekiiler
araclar on plandadir. Son literatiirler 15181nda serolojik
ve molekiiler yontemlerin gelistirilmesine ihtiyac
duyuldugu bilinmektedir. Lokal etki eden Trichomonas
ve Entamoeba enfeksiyonlarinin etkili tedavisinde
metronidazol kullamlirken, leismanyaza ilk secenek
olarak bes degerli antimon bilesikler uygulanir.
Ancak maliyetli olmasina karsin hastanede yatis
gerektirmemesi nedeniyle lipozomal amfoterasin de
secenekler arasindadir. Oral parazitler konusunda
dis hekimleri ve kulak burun bogaz uzmanlarinin
farkindaliginin arttirilmasi onerilir.

Yazarlar bu makale ile ilgili herhangi bir ¢cikar catismasi bildirmemislerdir.
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Tiirkiye’de kan bankacilig1 ve transfiizyon tibbi1 alaninda kalite
gostergelerinin gelistirilmesi
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OZET

Diinya Saglik Orgiitii'niin “Giivenli kan benimle
baslar” slogam ile baslattigi calismalar sonucu, kan
bankaciligi ve transflizyon tibbinda kalite anlayisi
daha belirgin hissedilmeye baslanmistir. Ulkemizde
ise “Guvenli kan temin projesi” ile transfiizyon
tibbinda kalite calismalarn hiz  kazanmistir. Kan
hizmet birimleri icin kalite “yaptigim yaz, yazdigini
yap” anlayisinin otesine gecerek, giivenli kan temini
sirecinin bir parcasi haline gelmistir. Kalite yonetim
sistemi anlayisinin, varligini daha yogun hissettirmesi,
kan hizmet birimleri icin, kalite yonetim sisteminin
olumlu katkilarinin  somut gostergelerle ifade
edilmesi ihtiyacin olusturmustur. Olusturulacak kalite
gostergeleri ile transfizyon tibbindaki sureclerin
izlenmesi, hedeflenen somut kanitlar olabilir. Kan
hizmet birimlerinin performanslarinin degerlendirilmesi
ve kiyaslanabilmesi icin de kalite gostergeleri onemlidir.
Ulusal ve uluslararasi diizeyde, transfiizyon tibbinda
kalite gostergeleri olusturulmasina yonelik cesitli
calismalar bulunmaktadir. Ancak bu calismalarda,
ozellikle  transfizyon  merkezleri icin  kalite
gostergelerine cok az deginilmistir. Ulusal diizeyde de
transfiizyon merkezlerine yonelik standardize edilmis
kalite bulunmamaktadir.

gostergeleri Yazimizda,

ABSTRACT

As a result of the work initiated by the World Health
Organization with the slogan “Safe blood begins with
me”, the understanding of quality in blood banking and
transfusion medicine has begun to be felt more clearly.
In our country, quality studies in transfusion medicine
gained momentum with the “Safe blood supply project”.
For blood service units, quality has gone beyond the
understanding of “write what you do, do what you write”
and become a part of the safe blood supply process. The
fact that the understanding of the quality management
system made its presence felt more intensely created
the need for blood service units to express the positive
contributions of the quality management system
with concrete indicators. Monitoring the processes in
transfusion medicine with the quality indicators to be
established can be the targeted concrete evidence.
Quality indicators are also important for evaluating
and comparing the performances of blood service
units. There are various studies on establishing quality
indicators in transfusion medicine at national and
international level. However, quality indicators for
transfusion centers were barely mentioned in these
studies. There are no standardized quality indicators for

transfusion centers at the national level. In our article,
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Tirkiye kan bankacilig1 ve transfiizyon tibbinda kalite
gostergelerinde hissedilen eksiklikleri degerlendirdik.
Uluslararasi ve ulusal calismalardan yararlanarak ornek
kalite gostergeleri gelistirdik. ilerleyen siirecte daha
kapsamli calismalar yapilarak, yetkili otorite tarafindan
onaylanmis, standardize edilmis kan bankaciligi ve
transflizyon tibb1 kalite gostergelerinin olusturulacag

kanaatindeyiz.

Anahtar Kelimeler: Kalite, gosterge, kan

bankaciligi, transflizyon tibbi

we evaluated the deficiencies in quality indicators in
blood banking and transfusion medicine in Turkey. We
have developed exemplary quality indicators by making
use of international and national studies. We believe
that in the future, more comprehensive studies will
be carried out and standardized blood banking and
transfusion medicine quality indicators approved by the

competent authority will be established.

Key Words: Quality, indicator, blood banking,

transfusion medicine

GIRIS

Ulkemizde 2003 yilinda ortaya konan Saglikta
Donusum Programi icinde yer alan “Nitelikli ve
Etkili Saglik Hizmetleri icin Kalite ve Akreditasyon”
bileseni ile ivme kazanan kalite anlayisi; saglik
belirlendigi,
ve degerlendirildigi bir sistem olusumu yaninda

alaninda standartlarin uygulandig
saglikta akreditasyon alt yapisinin da olusumunu
saglamistir (1). Glivenli Kan Slogani ile Diinya Saglik
Orgiitii (DSO)’niin 2000 yilinda baslattig1 calismanin
tlkemizdeki yansimasi olan, 2005 yili “Glivenli Kan
Temin Projesi” ile llkemizde baslatilan guvenli kan
temini hedefi, kan bankacilig1 ve transfiizyon tibb1
icerisinde de kalite kavraminin olusumu ve gelisimine
hiz katarken, kan hizmet birimleri acisindan kalite
“yaptigim yaz, yazdigini yap” anlayisinin otesine
gecerek givenli kan temini sirecinin bir parcas
haline gelmistir (2- 4).

Kalite  yonetim
bankaciligindaki varligin1 yogun hissettirmesi zaman
icerisinde paydaslar tarafindan kalite yonetim

sistemi  anlayisinin  kan
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sisteminin olumlu katkilarinin somut gostergelerle
ifade

baglamda kalite gostergeleri ihtiyac duyulan somut

edilmesi  ihtiyactm  olusturmustur.  Bu
kanitlan saglamakla kalmayip, elde edilen verilerle
iyilestirme calismalarina yol gosteren kalite yonetim
sistemi araclar1t olmustur. Ulusal ve uluslararasi
boyutta kalite gostergelerini olusturmak icin cesitli
kuruluslar tarafindan calismalar organize edilmis;
Saglik Hizmetleri Arastirma ve Kalite Ajans1 (AHRQ),
Ekonomik Isbirligi ve Kalkinma Orgiitii (OECD) ve
Amerikan Patologlar Koleji (CAP) gibi seckin kuruluslar
katkilar

(5). Ne yazik ki bu cabalar icerisinde, transfiizyon

tarafindan dikkate deger saglanmistir
merkezi icin kalite gostergelerine cok seyrek bir

sekilde deginilmistir (5). Avrupa’da kan bankaciligi

uygulamalarinda standardin yakalanabilmesi
amaciyla, iyi uygulamalarin tammlanmasi ve
yayginlastirilmast  gorevi  Avrupa  Konseyi’nin

Avrupa llac ve Saglik Hizmetleri Kalite Miidiirliigii
(EDQM)
Kan Transflizyon Dernegi (ISBT),

tarafindan yiritulmektedir. Uluslararas
Kalite Yonetim

Calisma Grubu tarafindan bu ihtiyac1 karsilama



amacl calismalar temel alinarak EDQM tarafindan
“Kan ve Kan Bilesenlerinin Optimal Kullaniminin
Kalite
Gostergeleri Projesi” baslatiltmistir. Proje Transflizyon
Tibb1
platform olmay1

Degerlendirilmesi ve izlenmesine dair
kalite gostergelerinin uyarlanmasinda tek
hedefleyen calisma neticesinde
anket yontemi ile tim Avrupa Birligi llkelerinden
bilgi
toplanmistir. Derlenen bilgilerin degerlendirilmesine

kalitenin  izlenmesi sureclerine yonelik
istinaden Avrupa Kan Transfiizyonu Komitesi ve Avrupa
Komisyonu tarafindan 2005/ 62/ EC sayili Direktife
Uygun Olmast On Gériilen Kan Kurulusuna iliskin lyi
(6). ISBT Kalite

Yonetimi Calisma Grubu tarafindan yapilan calismalar

Uygulama Kilavuzu olusturulmustur

ile transfizyon tibbina iliskin kalite gostergeleri
gelistirilmistir (7). Kiiresel baglamda baslatilan bu
calismalar heniiz llke dizeyinde yeterli seviyede
ele alinmamistir. Kalite yonetim sisteminin ana
unsurlart olan cesitli faaliyetler gerceklestirilirken
WHO hedefleri, uluslararas1 gelismeler, iilke saglik
sisteminin yapisi, temel
alinmaktadir (8).

ve degerlendirilmesine yodnelik 27 Haziran 2015

ihtiyac ve oncelikleri
Saglikta kalitenin gelistirilmesi

tarihinde cikarilan “Saglikta Kalitenin Gelistirilmesi
ve Degerlendirilmesine Dair Yonetmelik” ile saglik
kurum ve kuruluslarinda kaliteli hizmet sunumunun
saglanmasi, hasta givenligi, calisan giivenligi,
hasta memnuniyeti ve calisan memnuniyetini esas
alan saglikta kalite standartlan ile bu standartlarin
uygulanmasina iliskin usul ve esaslar diizenlenmistir
(9, 10). Ulkemizde, kan tedarik sistemine yonelik
ilgili mevcut diizenlemeler ise Avrupa Birligi Ortak
Pozisyonu “Tiketicinin ve Sagligimin Korunmasi”
baslikli 28. fastin kapams kriterlerin de de yer alan
2002/ 98/ EC sayili ana direktif kapsaminda yapilmistir.
Guvenli kan ve kan bileseni tedariki ve izlenebilirligi
basta olmak Uzere, teknik alt yapi, personel ve
uygulamalara yonelik dizenlemelerin giincellenmesi
ve varsa aksayan yonlerin tespiti amaciyla 27 Subat
2012 ve 26 Subat 2014 tarihleri arasinda Avrupa Birligi
destekli

Teknik Destek Projesi” yiiriitiilmiistiir. Ulkemizde kan

“Kan Tedarik Sisteminin Guclendirilmesi

ve kan bilesenleri tedarikinden sorumlu kurulus olan
Turk Kizilay da soz konusu projenin es yararlanicisi
olmustur. Proje kapsaminda kan ve kan bilesenlerinin
izlenebilirligi, hizmet ve Uriin standartlar, kalite
glivencesi, idari ve teknik personele yonelik kapasite
gelistirme faaliyetleri ve klinik hekimlerine yonelik
kanmin uygun klinik kullamm egitimi dahil pek cok
alanda egitimler diizenlenmistir (11). Bu proje
kapsaminda Kan Hizmet Birimleri icin Kalite Yonetim
Sistemi Rehberi olusturulmustur. Rehberde Kkalite,
“bir Uriinin ifade edilen veya beklenen ihtiyaclan
karsilama ozelliklerin

kabiliyetini olusturan

toplamidir.”  seklinde belirtilerek, kan hizmet
birimlerinden kaliteye yonelik beklentiler de ilgili
rehber de tanimlanmistir (11).

Etkili bir kalite yonetim sistemi icin, kan bagis
ve transfiizyon siirecinin bitun basamaklarinin, risk
temelli dusunilerek planlanan kalite izlemleri ile
takip edilmesi ve uygun degerlendirmeler ile sirekli
iyilesmenin saglanmas1 gerekmektedir. Transfiizyon
tibbinda saglikli bireyden bagis ile riiniin alinmas,
karmasik bagisci secimi, rutin test algoritmasi,
bilesenin hazirlanma, dagitim ve klinik kullaniminda
gerceklestirilen kritik sureclerin kabul kriterlerinin
Kan Hizmet Birimleri icin Ulusal Standartlar Rehberi
Bilesen Monograflarinda tanimlanmis spesifikasyonlara
dayandinlmasi gerekmektedir (6). Kalite risk yonetimi
cercevesinde Urlin cesitliligi goz oOniine alindiginda
uriin ve hizmetlerin kalitesi ve giivenligi saglanirken
kaynaklarin rasyonel yonetiminin glvence altina
alinabilmesi icin kalite izlemenin 6nemi ve zorlugu
daha iyi anlasilmaktadir. Kaliteyi olcerek mevcut
kalite diizeyini degerlendirmek, amac¢ olarak uygun
ve optimal bir kalite yonetim sistemine sahip olmay1
amaclarken beraberinde uriin ve hizmet kalitesindeki
artisi, olumsuz durumlarin ve israfin azalmasini,
tasarruf ve kaynaklarin akillica dagitimini, biitiin
bunlarin sonucunda da mdisteri memnuniyetini
beraberinde getirecektir (12).

Kalitenin izlenmesi de, ancak elde edilen verilerin
dogru analizleri ile mimkiin olacaktir. Veri toplama;

kalite kontrol siireci ve kalite gostergelerinin birlikte
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degerlendirilmesi ile saglanabilir. Kalite kontrol siireci
ile kan bilesenlerinin uygunlugu takip edilirken,
kalite gostergeleri ile kalite yonetim surecinin tim
basamaklarinin  dogru isleyisi
(12). Kan Hizmet Birimleri icin Ulusal Standartlar
Rehberi

surecinin,

degerlendirilebilir

ile kan hizmet birimlerinde kalite kontrol

kontrol edilecek parametreler, test
sikigi ve karsilanmasi gereken gereksinimler gibi
kriterlerin olusturuldugu goriilmektedir (13). Ancak
urin odakli yapilan kalite kontrol sureci disinda,
transfizyonun tim basamaklarina yonelik kalite
gostergelerinin olusturulmas1 gerekmektedir. Tim
surece yonelik kalite gostergelerinin olusturulmasi
ve degerlendirilmesi, ulusal ve uluslararasi isleyis ve
veri paylasimlar acisindan da degerlidir.

Uluslararast calismalar incelendiginde; Ispanyol
Yogun ve Kritik Bakim Tibbi ve Koroner Uniteler
Dernegi (SEMICYUC) tarafindan kritik hastalar icin
tarih

ABD Saglik Arastirma ve Kalite Ajans’ nin

kalite gostergeleri, yayimlandig itibariyle
Ulusal
Kalite Olciileri Kiyaslama Listesi’ ne dahil edilmistir.
Transfiizyon tibbina dair gostergeler Kan Uriinleri
(14).

transfiizyon

bastigin altinda tanmimlanmaktadir Gecen

sire zarfinda yapilan analizlerde
reaksiyonlar ile cok seyrek karsilasilmasindan dolay1
ilgili performans gostergeleri Ulusal Kalite Olciileri
Kiyaslama Listesinden cikarilmistir (15).

ISBT Kalite Yonetim ve Calisma Gurubunun Kan
bankaciligi ve transfiizyon tibbi kalite gostergeleri
ile ilgili calismalar bulunmaktadir ve bu calismalarda
kalite gostergeleri yedi ana baslik (bagisci secimi ve
damismanligi, kan toplama, kan bileseni hazirlama,
kan bileseni depolama ve dagitim, bagisci ve driin
testleri, kalite yonetimi, klinik servis) ve alt kinlimlar
seklinde olusturulmustur (7). Bu gostergelerden klinik
servis ana baslig1 altinda transfiizyon merkezlerine ait
kalite gostergeleri standardize edilmeye calisilmistir.

Ulkemiz diizeyinde baktigimizda, kan bankaciligi
ve transfiizyon tibb1 kalite anlayisina yonelik ciddi
gelismeler olmustur. Ancak o6zellikle transfiizyon
merkezi duzeyinde kalite gostergeleri yonunden bir

eksiklik hissedilmektedir.

Turk Hij Den Biyol Derg

Ulkemizde kan hizmet birimleri; biinyesinde
barindirdig1 Kan Bagis Merkezleri (KBM) araciligiyla,
saglikli bireyden kan bagisinin kabulii, bilesenlerine
aynistinp rutin zorunlu testleri sonras1 hastanelere
transferini saglayan Bolge Kan Merkezleri (BKM) ile
kanin klinik kullanimi amacli transfiizyon oncesi
uygunluk testlerinin yapilarak kliniklere transferinden
sorumlu Transflizyon Merkezleri (TM)’nden
olusmaktadir (16).

Kan bankacilig1 ve transfiizyon tibbinda, paydas
iki ana alanda olusturulmus kalite gostergelerine
baktigimizda, BKM’de, kan bagiscisi giivenligi, hasta
glivenligi, sistem gilivenligi ve calisan giivenligi
gostergeleri seklinde dort ana baslik ve alt kinlimlan
olarak olusturulmus sistematik kalite gostergeleri ve
bu gostergeler kapsaminda olusturulan duzenli veri
toplama ve iyilestirme calismalar1 bulunmaktadir
(17). TM bazinda baktigimizda
standardize edilmis bir kalite gosterge sisteminin
eksikligi hissedilmektedir. Saglik Bakanligi Saglikta

Kalite Standartlari- Hastane 2020 ile, hastanelerde

ise sistematik,

transfliizyon hizmetleri icin ayrintil standartlar
olusturulmasina ragmen Saglik Bakanligi Saglikta
Kalite Standartlar1 Gosterge Yonetimi Rehberinde
transfizyon hizmetleri icin yer alan tek gosterge
“imha edilen kan ve kan bileseni oranm” olarak
yer almaktadir (8, 18). Transfizyon merkezlerinin
sadece imha say1 verilerinin takibi konusunda
zorunlu tutulmasinin sebebi rehberde tek bir kalite
gostergesinin yer almasi olabilir. Ancak transfiizyon
slirecinin onemi dusiniildiigiinde, bu tek veri cok
yetersiz kalmaktadir. Ulusal ve uluslararast bilgi
paylasimlar da goz oniine alindiginda da bu alanda
da bir standardizasyonun saglanmasi gerekmektedir.

Ulusal diizeyde hissedilen bu eksiklik nedenli,
makalemizde tiim kan bankaciligi ve transfiizyon tibbi
surecini iceren ornek kalite gostergeleri gelistirdik.
Bu gostergelerin giivenli kan temini acisindan anlam
ve 6nemine degindik.

Kalite gostergelerini iki alana yonelik gelistirdik.
Bu iki alanda, bilesen temini ve transfiizyon sureclerini

ayn basliklar altinda incelesek de aslinda iki siirec



cok ince cizgi ile birbirinden ayrilan, ortak paydalan
olan, birbirinin devami seklindeki sireclerdir. Bu
nedenle de iletisimin, bilgi aktarnnminin, bu alanlar
arasinda cok kuvvetli olarak olusturulmasi, kalite
gostergelerinin dogru analizi igin ayr bir énem arz
edecektir.

Kalite  gostergeleri BKM’ler,
fonksiyonel birimlerine gére degerlendirilmistir (13).

belirlenirken

TM’de bu surec li¢ ana baslik altinda toplanmistir: TM
ile BKM iletisiminin oldugu kan bilesenlerinin temin
edildigi siirec, TM’nin  kendi i¢ isleyisinden olusan
stirec ve TM ile klinik birimlerin iletisimi ile olusan
surec (19).
calisan giivenligi ve kalite yonetimi TM icin de ayn

Bu siireclere ek olarak hemovijilans,

baslik altinda degerlendirilmistir. Kalite gostergeleri
bu sureclerde belirlenen kritik noktalara gore
olusturulmustur.
Bilesen Temin Siireci
» Bagis¢1 Secimi / Kan Bagis Toplama
Planlanan kan bagisi hedefi gerceklestirme oran
ilk defa kan bagis1 yapan bagisci oram
Diizenli kan bagiscisi orani
Ekip kan bagis orani
Sabit birim kan bagis oran
Uygunsuz / eksik kan bagisina esas form
doldurulmasi orani
Kesin ret oram / Gecici sartl ret oram
Kesin ret / Gecici sartli ret iptal oram
Yetersiz hacim kan bagis orani

Kan bileseni stoklarinin dogru yonetilebilmesi
ve yetersiz olma ihtimali olan donemlerin onceden
degerlendirilebilmesi icin kan bagis hedeflerinin
onceden planlanarak bu hedeflerin ne kadar
gerceklestirilebildigi analiz edilmelidir (20). Bagisc1
ilk bagisc

kazanimlar1 onem arz eder, ancak bir yandan da

seciminde silirecin devamlligi icin
glivenlik ve materyal planlama acisindan da diizenli
bagisci oranminin yikseltilmesi onemlidir. Kan bagis
alan1 olarak, ekip usuli kan alimindaki ekonomik

yiik duslinuldiiginde, sabit alanlarda kan bagisim

artirma calismalarinin  planlanabilmesi icin ekip
ve sabit alan bagis oranlarimin takip edilmesi
gerekmektedir (21, 22). Kan bagiscist sorgulama
formu, onam formu gibi kan bagisina esas formlarin
eksiksiz doldurulmasi kan giivenligi ve olusabilecek
hukuki Eksik yada

hatali doldurulmus form oranlarinin takip edilerek,

surecler acisindan onemlidir.

iyilestirici faliyetler planlanmalidir. Bagisc1 kesin
ret ve gecici ret kayitlarinin takibi ile kaybedilen
bagisc1 sayisi, ret iptalleri ile de geri kazanilan
bagisci sayis1 hakkinda elde edilecek veriler, kan bagis
hedef planlamalan icin onemlidir. Damar problemi
veya reaksiyon gibi nedenlerle kan bagis siirecinin
torbada yetersiz
hacimde kan bulunmaktadir ve bu kan urinleri

tamamlanamadigi  durumlarda

kullanilamamaktadir.Yetersiz hacimde  kan bagis
oranlarinin bilinmesi ekipman, zaman israfi acisindan
bir 6n degerlendirme yapilabilmesini saglayacaktir.
Bu oranlarin azaltilmasi icin alinabilecek tedbirler ve
calismalar icin de yonlendirici kriterlerdir.

e Alinan Tam Kan ve Tiiplerin Nakli, Testler

Uygunsuz tam kan ve numune tlipu transfer orani

Test laboratuvarinda reddedilen numune sayisi

Test laboratuvarinda tekrar istenen numune sayisi
/ Tekrarlanan test sayisi

Zamaninda verilmeyen laboratuvar test sonucu

Dis kalite degerlendirme calismalar uygunsuzluk
orani

DSO’niin
dogrudan atifta bulundugu lyi Uretim Uygulamalar
(GMP)
WHO Salgin Hastaliklar Laboratuvar Standartlan

yayimladigi ve AB direktiflerinin

Rehberinin laboratuvar standartlan,
Rehberinin 53. Standard Maddesinden esinlenerek
hazirlanmis olup ilgi madde ISO 15189 standardina
ISO 15189 Standardinin temel

amaci medikal laboratuvarlarin akredite edilerek test

atifta bulunmaktadir.

sonuclarinin hasta, kan bagiscisi ve saglik personeli

nezdinde glivence altina alinmasini saglamaktir.
Direktifle

standartlar dogrultusunda, hasta giivenligi acisindan

uyumlu olarak hazirlanan ulusal

Turk Hij Den Biyol Derg

325



326

gerekli olan giivenilir kan bileseninin saglanabilmesi
icin, toplanan tam kanlarin ve ilgili kanlarin test
tiplerinin uygun sartlarda, siirede transferi onemlidir
(13). Tuplerin ilgili laboratuvarlara gonderim siresi
ile test sonuclarnin geri bildiriminin uygun sure
icerisinde yapilmasinin gostergeler ile takibi, ilgili
kanlanin kullamm sureleri icerisinde hastanelere
transferi acisindan onemli ve takip edilmesi gereken
verilerdir.

Laboratuvarlar da reddedilen uygunsuz numune,
tekrarlanan numune istemleri ve test tekrarlan
da, gostergeler ile takip edilerek hatalara yonelik
iyilestirme calismalar1 planlanmalidir.

Numune kabulunden test sonuclarinin rapor
edilmesine kadar tim labaratuvar analitik sureclerin,
dis kalite programlaniyla, uluslararasi olcekte
degerlendirilmesi ile siirecin etkinliginin giivence

altina alinmasi saglanmalidir (16).

« Kanin Bilesenlerine Ayristiriimasi
imha olan tam kan oran
Uretim indeksi

Bilesen aynstirma islemi sonrasi imha oranlan

Uretilen ve imha edilen kan bilesenlerinin oraninin
takibi hem kan toplama hedefleriicin veri olustururken
hem de imha nedenleri alt kinlimlar analiz edilerek
imhaya sebebiyet veren uygunsuzluklarin tespitini
ve bunlara yonelik yapilabilecek onleme calismalan
icin bir 6ngorii olusturulmasini saglayacaktir. Uretilen
Urlin cesitliligi hastanelerin talepleriyle orantili
olarak degisecegi icin, her kan birim merkezinin
kendi 6zel uretim indeksini olusturmasi gerekecektir.

o Kan Bilesenlerinin Depo ve Dagitimi

Uygunsuz saklama kosullar1 nedenli imha orani

Miat dolumu nedenli imha orani

jade alinan kan bilesenleri orani

Soguk zincir transfer takip bildirim uygunsuzluk
orani

Transflizyon merkezleri kan bileseni taleplerinin
karsilanma oran
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Ulusal kan bileseni ihtiyac ve transfuzyon

merkezleri kan bileseni taleplerinin karsilanma
orani, planlanacak kan bagis hedefleri icin 6nemli
kriterlerdendir. Miat dolumu nedenli imhalarin
izlenmesi kan bagis planlamalarindaki takvimsel
hatalarin analizi ve 6nleme calismalari icin degerlidir.
Uygunsuz saklama kosullar1 nedenli imhalarin analizi
de depolama kapasitesi - toplanan bagis orani - talep
edilen kan bileseni orani aras1 dengenin saglanmasi
acisindan onemlidir. Depo kapasitesine yonelik

calismalar icin ongoru olusturacaktir. Uygunsuz

saklama kosullan, soguk zincir uygunsuzluklar
mevcutsa hatalara yonelik onlemlerin planlanmasini
saglayacak veriler olacaktir. Kan bilesenleri iade
oranlarinin  bilinerek bunlarin alt basliklarinin
degerlendirilmesi de hataya sebebiyet olan alanlarin
gozlemlenmesini ve gerekli onleme calismalarinin

yapilabilmesini saglayacaktir.
« Hemovijilans Siireci
Hemovijilans kapsaminda iade alinan bilesen orani

Baslatilan istenmeyen olay ve dogrulanmis

istenmeyen olay oram

Baslatilan ve dogrulanan kan giivenligi tehdit
eden durum orani

Tip torba karisikligi orani/ hatali barkod oram
Kan bagisi ile iliskili istenmeyen reaksiyon orani

Kan bagiscisinda diisme yaralanma orani

Hemovijilans kapsaminda takip edilen kan
bagisi ile iliskili istenmeyen reaksiyonlar ve bunun
sonucunda gelisen dusme, yaralanma oranlarinin
takibi, bu
analizini ve nedenlere yonelik iyilestirici faliyetlerin
(23).

olaylarin, kan giivenligini tehdit eden durumlarin,

durumun gerceklesme nedenlerinin

olusturulmasin1  saglayacaktir istenmeyen
hemovijilans kapsaminda iade alinan bilesenlerin
hedef

olusturulmasindaki kaybedilebilecek bagis miktar

takipleri, hem kan bagis planlarinin

acisindan bir gosterge olurken hem de guvenli kan
temini icin risk olan alanlarin degerlendirilmesini



saglayacaktir. Degerlendirmeler sonucuna gére de
gerekli iyilestirme calismalar planlanacaktir.

» Kalite Yonetim Siireci
Bagisc1 memnuniyet oran
Transflizyon merkezi memnuniyet orani

Baslatilan diizeltici onleyici faaliyet oranm

Zamaninda tamamlanmayan diizeltici onleyici
faaliyet orani
Zamaninda degerlendirilmeyen i¢  denetim

bulgulari orani

kalite
olarak degerlendirilmistir (4).

Genel anlamda uzun sire musteri

memnuniyeti Her
ne kadar kan bankaciligi ve transflizyon siirecinde
kalite bu kadar dar kapsamli ele alinmasa da,
musteri memnuniyeti ve bunun olculmesi kalite
sisteminin ne kadar dogru isletildiginin 6nemli bir
gostergesidir. Bu nedenle sire¢ icerisinde iletisim
kurulan kurum ve sahislarin memnuniyetlerinin kalite
gostergeleri icerisinde degerlendirilmesi onemlidir.
Kalite yonetim sureci icerisinde baslatlan duzeltici
onleyici faliyetlerin degerlendirilmesindeki ana
hedef, hatanin ya da hata ihtimali olan alanlarin
analiz edilerek bunlarin ortadan kaldirilmasi icin kok
nedenlerin tespit edilmesi ve tekrarin1 engelleyecek
sekilde gerekli onlemlerin alinmasina yonelik veri
olusturmaktir. O yiuizden bu kriterlerdeki sapmalarin
tekrarim

zamaninda ele alinmasi, engelleyecek

sekilde baslatilan duzeltici onleyici faaliyetlerin
isleyisi, belirlenen kdk neden analizinin dogrulugunun
degerlendirilmesi ve alinan aksiyonun etkinliginin
yerinde dogrulanarak sonuglandirilmasi siireg icin cok

onemlidir.
o Biyomedikal Siireci
Kalibrasyonu gecmis cihaz oran

Zamaninda tamamlanmayan ekipman kalifikasyon
orani

Kan bagis siirecinin gerceklestirilmesinde giivenli

kan icin onemli kriterlerden biri de siirecin dogru

olcumlerle isletilmesidir. Bu nedenle her alanda

kullanmlan  cihazlarin  kalibrasyon  zamanlarinin

planlanmasi ve bu plana uygunlugun takip edilmesi,

kalifikasyon  calismalarinin  etkinliginin  izlenip
degerlendirilmesi  kapsaminda iyilesmeye acik
alanlarin  tespit edilerek ortadan kaldirilmasi
onemlidir.

e Calisan Giivenligi

Calisanin yaralanmasi ve kanla temas orani

Giivenli bir siirecin isletilmesi calisan glivenliginin
saglanmasi ile pekisir. Her ne kadar bazi durumlarda
soz konusu gostergeler ile kan riinlinin gilivenligi
arasinda
de, kalitenin
izlenmesinde, alici, bagisc1 ve personelin emniyet

dogrudan  bir baglant1  goérilemese

surdirilmesinde,  performansin
ve bitiinligliniin saglanmasinda gostergelerin sahip
oldugu o6nemli (19). Bu baglamda
calisan glivenligine yonelik kalite gostergeleri kan

roller vardir

uriinii glivenligi acisindan dogrudan iliskili olmasa
da, kalitenin sirdiriilebilirligi acisindan Onemlidir.
Calisanlarda yaralanma ve kanla temas oranlarinin
takibi hem bu durumlarin minimalize edilmesi icin
gerekli
hem de konunun hassasiyeti konusunda calisanda

onlemlerin alinmasi ve giincellenmesini

farkindalik olusturacak egitimlerin planlanmasin
saglayacaktir (8).

Bilesen Hazirlama ve Transfiizyon Siireci

o Bolge Kan Merkezi - Transfiizyon Merkezi Diizeyi

BKM’den talep edilen ve alinan kan bilesenleri
sayisi

TM planlanan kritik stok seviyesi hata oram
Uygunsuzluk nedenli iade edilen bilesen orani

Acil durumda BKM’den talep edilen kan bagisi
alimi icin onam orani

Bu gostergeler kritik stok seviyesinin dogru
planlanmasi, dolayisiyla bilesen israfinin onlenmesi
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acisindan cok onemlidir (16). Uygunsuzluk nedenli
iadelerin takibi hem stok seviyesi planlamada
kaybedilen kan miktar acisindan ongori olustururken
hem de TM’nin iletisimde oldugu paydasi BKM
tarafindan uretim siireclerinin degerlendirilip siirekli
iyilestirmenin giivence altina alinmasi1 adina ortak bir
veri olarak degerlendirilebilir. Acil durumlarda, TM
stoklarinda, hasta icin uygun kan bileseni olmadiginda
O Rh Negatif eritrosit konsantresi ve AB plazma
kullanimin1 ya da bagli BKM’den onay alarak hasta
kan grubu ile uyumlu kan bagisinin TM’de alinmasi
yollarini tercih edilebilir (16). ilgili siirecte yapilacak
olan tercihe gore olusacak olan istatistiksel verilerin
gosterge olarak degerlendirilmesi acil durumlarla
karsilasma sikligi hakkinda bilgi verirken yani sira bu
durumlarin en aza indirilebilmesi adina kritik stok
seviyelerinin dogru sekilde olusturulmasi siirecinde
alinabilinecek tedbirler acisindan da 6nem arz eder.

o Transfiizyon Merkezi Diizeyi

Transfiizyon komitesi eksik toplanma oram
TM’de gerceklestirilen kan bagis oran
Uygunsuz / eksik kan bagisina esas form
doldurulmasi oran

Kesin ret / gecici, sartli ret oram

Kesin ret / gecici sartli ret iptal oram

Dis kalite degerlendirme calismalar uygunsuzluk
orani

Birime giren bilesen oran

Miat nedenli imha edilen bilesen oram

Diger nedenlerle imha edilen bilesen oran

Hastanelerde transflizyon pratiginin tim yonleri
transfiizyon komiteleri tarafindan degerlendirilmekte
(19,23).
komitelerinin yilda en az dort kere toplanmasi Saglik

ve denetlenmektedir Transflizyon
Bakanligi Tedavi Hizmetleri Genel Mudirligi’niin
2004/ 66 sayili genelgesi ile belirtilmistir. Transfiizyon
komitelerinin etkin bicimde isletilmesi transfuzyon
tibbimin klinik stireclerinin takibi acisindan onemlidir.
Bu nedenle transfiizyon komitelerinin toplanma sayisi
ve etkinligi kalite gostergelerincede takip edilmelidir.
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Bilesen girdji,

gostergelerle takibi de stok seviyelerinin dogru

¢kt ve imha kayitlarinin

belirlenebilmesi icin onemlidir (8). Bu verilerin tim
bilesen tiirleriicin ayr baslik altinda degerlendirilmesi
kullanilan bilesen sikliginin degerlendirilerek stok
seviyesi olusturulmasini saglayacaktir.
Transfuzyon merkezlerinin acil durumlarda
BKM’den aldig1 kan bagis kabul onay miktarinin
bilinmesi ve bu onay sonrasi TM’de gerceklestirilen
kan bagis kabul siirecinin ne kadar siklikta yasandig
da yine hedeflenen kan stok yonetimi acisindan
degerlidir (16) . Bu baglamda daha onceki BKM - TM
iletisim surecinde ele alinan “Acil durumda BKM’ den
talep edilen kan bagisi alim onam oram” maddesi
ile bu madde ortak olarak degerlendirilebilir. Ancak
bunu yaparken TM’ de acil durumlar disinda kan bagis
kabuliiniin yapilmadigindan emin olunmalidir.
Transfiizyon merkezlerinin, rutin kan bagis kabul
alan olarak calisiyorsa, bu siirece yonelik bagisc
formlarimin  eksiksiz doldurulmasi, retler, bagisci
kayip ve kazammlan gibi verilerin degerlendirilmesi

gerekmektedir.
o Transfiizyon Merkezi - Klinik Diizeyi

Kliniklerden rutin kan bileseni istek oran

Kliniklerden acil kan bileseni istek orani

Kliniklerden gelen kan istem evragi eksik / hatali
doldurma orani

Capraz karsilastirma / transfiizyon sayisi orani

Klinikden uygunsuz numune gonderim orani

Kliniklerde imha edilen bilesen orani

Kliniklerden TM’ye uygun iade edilen bilesen orani

Kliniklerden TM’ye uygunsuz geri iade edilen
bilesen oram

Acil durumda kliniklere gonderilen O Rh Negatif
eritrosit konsantresi orani

Uygunsuz transflizyon orani

Transfiizyon merkezinin diger paydasi klinikler,
servis cesitliligi ve saglik calisanmi personel sayisinin
fazlaligi disuiniildiigiinde kontrol mekanizmasinin en
zor oldugu alandir.



Kan ve kan bilesenlerinin kliniklerde, uygun
endikasyonlarda dogru kan bilesenlerinin kullanimi
kan hizmet birimlerinin verimli calismasi icin esastir.
Bagisa dayali elde edilmesi ve secim kriterleri
disiiniildiigiinde kritik ve krize acik bir kaynak
olan kan ve kan bilesenlerinin makul bir sekilde
kullanilmasi ve kullanim uygunlugunun takip edilmesi
gereklidir. Klinikler tarafindan asin ve uygunsuz
endikasyonlarda kan transfiizyonlarinin onlenmesi
icin kan ve kan bilesenleri talepleri planli bir politika
ile duzenlenmelidir. Gelismekte olan Ulkelerden
elde edilen veriler servislerde talep edilen eritrosit
konsantrelerinin sadece %40-70’nin hastaya transfiize
edildigini
is yukl, kan envanterlerinin israfi ve mali artis
(24-26).
gerceklesmesi nedeni ile olusabilecek hasta sagligini

gostermektedir ve beraberinde artan

getirmektedir Gereksiz transfuzyonlarin
riske atan durumlarn engellemek ve kan bileseni
kitigin1 onleyebilmek adina kanin klinik kullanimina
yonelik rehberler ve el kitaplart olusturulmustur
(27). Klinik servislerin bu rehberlere bagl olarak
calistiginin kalite gostergelerince takibi, uygunsuz
kan bileseni transfiizyonlarin engellenmesi acisindan
degerlidir.

Yapilan calismalarda agirlikli olarak klinik diizeyde
kalite gostergelerinin; C / T orani (capraz karsilastirma
- transfiizyon orani), kullanilmadan miat dolumu
nedenli imha olan eritrosit konsantresi orani ve israf
olan eritrosit konsantresi oraninin degerlendirildigi
gorulmektedir (24, 28).

WHO’ ya gore C/T oraninin 2’nin altinda olmasi
kabul
hasta tirii popilasyonunun degerlendirilerek C/T

edilebilir sinirlarda olsa da, hastane ve
oraninin yorumlanmas1 onerilmektedir (19). Eritrosit
konsantresi israf orani icin yayinlanmis bir esik deger
(28).
tarafindan 1970’lerde maksimum cerrahi kan siparis

bulunmamaktadir Friedman ve arkadaslan
programi gelistirilmistir. Avantajlarn1 arasinda kan
transfiizyon laboratuvarlarinda capraz karsilastirma
is yukunde azalma, daha az israfla kan stoklarinin
yonetimi ve maliyetin azalmasi bulunmaktadir (29).
Ulkemizde de uygulamada olan maksimum cerrahi kan

bileseni istem cizelgesinin klinik sirecte daha aktif
olarak kullanilir hale gelmesi TM’lerin klinik taleplere
daha rahat ve hizli yamt vermesini saglarken rutin
cerrahideki gereginden fazla kan bileseni talebini ve
kan bileseni israfini da engelleyecektir.

Maksimum cerrahi kan bileseni istem cizelgesinde
belirlenen bir hastanin ameliyat oncesi sadece kan
grubu ve antikor tarama testleri yapilir. Boylece
hastanin ABO ve RhD tipi belirlenir ve beklenmedik
eritrosit antikorlar capraz karsilastirma yapilmadan
taranmis olur. Sonucta; kan bileseni gereksinimi
dogdugunda uygun kan bileseni hizli bir sekilde temin
edilebilir (16).

Kan ve kan bilesenlerinin servislere uygun
kosullarda ve sicaklikta transferi ve servislerde
kullamlmayan kan bilesenlerinin uygun sicaklikta
ve siirede TM’ye iadesi de kanin giivenligi acisindan
onemlidir. Tam kan ve eritrosit konsantrelerinin
2-6°C’de tasinmasi (24 saatin sonunda 10 °C asmamali)
tasinmasi, klinik ve ameliyathanelerde ayni sicaklikta
muhafaza edilmesi gereklidir. Tam kan ve eritrosit
konsantrelerinin kan saklama dolabindan ciktiktan
sonra 30 dakika icinde hastaya transfiize edilmeye
baslanmali ya da kullanilmayacak ise 30 dakika icinde
TM’ye iadesi yapilmalidir. Giincel calismalarda oda
1sisinda muhafaza edilen  trombosit torbalarinda
bakteri Ureme riskinin daha yiiksek olmasi nedenli
4°C’de
ozellikle aktif kanama tedavisinde kullamlabilirliligi
(30-32).
kabul goren gorus Ulusal Kan Bilesenleri Hazirlama

saklanan trombosit konsantrelerininde

yoniinde gorusler vardir Ancak halen
Kullanim Kalite ve Giivence Rehberi ’nde yer aldigi
gibi trombosit konsantrelerinin 20-24°C arasinda
muhafaza edilmesidir. Taze donmus plazma -25°C’ de
veya daha dusiik sicaklikta saklanarak eritme sonrasi
2-6°C arasinda tutularak muhafaza edilmeli, eritilme
sonras1 30 dakika icinde kullanilmalidir, eger hemen
kullanilmayacak ise 2-6°C’ de maximum 24 saat
muhafaza edilmelidir. Oda sicakliginda saklanmasi
tam kan ve eritrosit konsantresinde oldugu gibi
plazmada bakteri tiremesine sebep olabilir.

Kanin klinik kullanim siireclerindeki her evre,

Turk Hij Den Biyol Derg

329



330

guvenli kan acisindan o©nemlidir. Kanin uygun
endikasyonlarda kullanimindan, eksik evrak, dogru
saklama kosullari, TM’ye geri iade sartlarina kadar
her duzeyde kalite gostergeleri ile takibinin yapilmasi
gereklidir. Bu takip kan ve kan bilesenlerinin giivenligi
ile birlikte

yonelik yapilacak calismalar acisindan da degerli

israfin ve is yukinin azaltilmasina

veriler saglayacaktir. Dogru ve uygun degerlendirilen

verilerde etkin stok yonetimini ve iyilestirici

faliyetleri beraberinde getirecektir.

o Transfilizyon Merkezi Hemovijilans Siirecleri

Hemovijilans kapsaminda BKM’ ye iade edilen kan
bilesen oran

Transfiizyon kaynakli reaksiyon oram

Transfuzyon kaynakli reaksiyon formlarn eksik
doldurma orani

Baslatilan ve dogrulanan istenmeyen olay bildirim
orani

Hemovijilans kapsaminda iade edilen bilesen orani
hakkindaki bilgi bu baglamda kaybedilen kan bileseni
oran ile dogru stok seviyesi ongoriisi icin 6nem arz
ederken, ayrica surecte karsilasilan reaksiyonlar ve
istenmeyen olaylarin takibinde ve bu durumlarin
en aza indirilmesi icin gerekli onleyici faaliyetlerin
etkinligi acisindan degerli veriler saglayacaktir.

o Calisan Giivenligi

Calisanin yaralanmasi ve kanla temas orani.

« Biyomedikal Siireci

Kalibrasyonu gecmis cihaz oran
Zamaninda tamamlanmayan ekipman kalifikasyon
orani

Calisan giivenligi ve cihaz kalibrasyon takipleri de
aynen BKM’lerde oldugu gibi giivenli kan temini icin
TM’ lerde de takip edilmesi gereken gostergelerdir

(8).
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Sayilan kalite gostergeleri, bilesen temini ve
transfizyon sureci icerisindeki kritik kabul edilen
alanlar icin olusturulan kalite gostergeleridir. Bu
gostergelerin degerlendirilmesinde, kan bilesenlerinin
alt kinlimlar ile incelenmesi ve merkezde yogunluklu
olarak kullanilan kan bilesenlere gore olusturulmasi
daha islevsel olacaktir.

Ulusal ve uluslararast veri paylasimlarinda
kullanilmak uzere gostergelerde major / minor ya da
ic / dis gibi aynmlar yapilabilir. ic géstergeler daha
ayrintili olusturulurken, ulusal ya da uluslararasi
paylasimlarda daha sade ve net alanlar vurgulayan

gostergeler kullanlabilir (5).

SONUC

Kalite gostergeleri kan bankacilig ve transfiizyon
tibbinda hedefledigimiz kalite seviyelerine ulasilip
ulasilamadiginin kanmtlaridir. Kan tedarik sisteminin
kritik kontrol noktalarinin izlenmesi ile tim surecin
kalitesi, giivence altina alinmis olur. Bu dogrultuda
daha
calismalan icin birer veri olustururken, risk yonetimi

belirlenen kantlar guvenli kan temini
kapsaminda iyilestirme gerekecek alanlarin tespitinde
net gostergeler olacaklardir. Bu gostergelerin
olusturulmasinda paydaslar olan BKM, TM ve kliniklerin
kan bankaciigi ve transfiizyon tibb1 siirecinde
sadece ince cizgilerle ayrilan bir biitiin oldugunun
unutulmamasi, her bir paydas icin ayn1 hassasiyet
ile olusturulmast onemlidir. Gostergelerin etkin
sekilde yonetilmesi icin de politikalar, standartlar ve
yonergelerle desteklenmesi gerekir. ilerleyen siirecte
yetkili otorite tarafindan onaylanmis, standardize
edilmis kan bankaciligi ve transfiizyon tibbi kalite
gostergelerinin  olusturulacagi, olusturulan  bu
gostergelerin butiin paydaslarca ozenle kullanilmasi

gerektigi kanaatindeyiz.
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