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TURK HIJYEN VE DENEYSEL BiYOLOJi DERGISI YAYIN iLKELERi YAZIM KURALLARI

1) YAYIN iLKELERI

Turk Hijyen ve Deneysel Biyoloji Dergisi, T.C. Saglik Bakanligi, Halk Sagligi
Genel Midurligi’niin yayin orgam olan bilimsel bir dergidir. Dergi ii¢c (3)
ayda bir (Mart, Haziran, Eylll, Aralik) yayimlanir ve dort (4) sayida bir cilt
tamamlanir.

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 tiriindeki yazilar Turkce ve
ingilizce olarak yayimlanr.

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 yazarlarn isimleri gizli tutulur.
Hakemler degerlendirme siireclerini en ge¢ lc ay icinde tamamlar. Bu
kurullarin, yazinn icerigini degistirmeyen her turli diizeltme ve kisaltmalan
yapma yetkileri vardir.

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

Dergide yayimlanan yazilarin yayin hakki Tirk Hijyen ve Deneysel Biyoloji
Dergisi’ne aittir. Yazarlara telif Uicreti 6denmez.

1l) ETiK KURALLAR

Arastirma ve yayin etigi kurallarina uymak yazarlarin sorumlulugundadir.
Yazarlar Helsinki Bildirgesi’nde ana hatlan cizilen ilkeleri izlemelidir. Yazarlar,
bu tiir bir calisma s6z konusu oldugunda, uluslararasi alanda kabul edilen
kilavuzlara ve yirirliikte olan tim mevzuatta belirtilen hiikkimlere uymalidir.

Etik kurul izni gerektiren tiim arastirmalar icin Etik Kurul Onay1 alinmis olmali,
belgelendirilmeli; kurul adi, tarih ve sayis1 “Gere¢ ve Yontem” bélimiinde
belirtilmelidir.

Klinik arastirmalarda, calismaya katilanlardan bilgilendirilmis olur alindigimin
gere¢ ve yontem bolimiinde belirtilmesi gerekmektedir. Gonilli ya da
hastalara uygulanacak prosedirlerin ozelligi tiimiyle anlatildiktan sonra
kendilerinin bilgilendirilip onaylarinin alindigim gosterir beyan “Gerec ve
Yontem” kisminda bulunmalidir. Olgu sunumlarinda ve arastirma makalelerinde
hasta kimligini iceren herhangi bir dokiiman kullamlmamalidir. Hasta kimligini
tanitacak fotograf kullanildiginda, hastanin yazili onayr gonderilmelidir.

Hayvanlar iizerinde yapilan calismalar icin de gereken izinler alinmali; yazida
deneklere agn, aci ve rahatsizlik verilmemesi icin neler yapildigi acik bir sekilde
belirtilmelidir. Hayvan deneylerinde, calisma “Laboratuar Hayvanlarinin Bakim
ve Kullanim Kilavuzunda” (www.nap.edu/catalog/5140.html) belirtilen etik
diizenlemelere gore yapilmalidir ve yazarlar etik kurul onayir alindigim ve
etik kurul tarih ve sayisim1 “Gere¢ ve Yontem” kisminda beyan etmelidirler.
Deneysel ve klinik ila¢c ¢alismalarinda Tiirkiye 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.

1) YAZIM KURALLARI

Dergide yayimlanmak lizere gonderilen yazilar, Tiirk Hijyen ve Deneysel Biyoloji
Dergisi yazim kurallarina gore hazirlanmalidir.

Basvurular www.turkhijyen.org adresinden “Cevrimi¢i Makale Gonder, Takip
Et, Degerlendir” programi araciligiyla on line olarak yapilmaktadir.

Yayimlanmak Uizere gonderilecek yazilar;
* Bilimsel diizeyi yiksek, orijinal ve kaynak gosterilebilecek ozellikte 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 bashig1, ingilizce baslik, kisa baslik, yazar ad(lan), yazar(lar)in
calistigr kurum(lar) ve birim(ler), yazisma isini Ustlenen yazarin acik adresi,
telefon numaralan (sabit ve cep), elektronik posta adresi belirtilmelidir.

a. Yazinin baslig1 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
tesekkiir boliimiinde mutlaka yazilmalidir. Herhangi bir ticari Uriin ve/veya
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
kullanilmalidir. Yazilarin dili acik ve anlasilir olmali, imla ve yazim hatalar
olmamasina 6zen gosterilmelidir.

4. Metin icinde gecen mikroorganizma isimleri ilk kullamldiginda tam
ve acik yazilmali, daha sonraki kullammlarda 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 Tirkce
olarak yazilabilir. Antibiyotik isimleri dil bitiinliigii 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 “ge¢cmis 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 birakitmalidir.

8. Arastirma yazilar;

Tiirkce Ozet, Ingilizce Ozet, Giris, Gerec ve Yoéntem, 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 hatalar1 barindirmamalidir.

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

b) ingilizce Ozet (Abstract): Tiirkce Ozet béliimiinde 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 sozciikler kullamlmalidir. Tirkce anahtar
sozciiklerinizi olusturmak icin http://www.bilimterimleri.com/ adresini
kullanimz.

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 karsilastiriimalidir. Arastirici, kendi yorumlanim bu béliimde
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 gecis sirasina gore numaralandiriimalidir. Numaralar,
parantez iginde cimle sonlarinda verilmelidir. Kaynaklarin yazilimi 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 bolimiinde Turk Hijyen ve Deneysel Biyoloji Dergisinde
yayimlanmis makalelere atif yapilmasina 6zen gosterilmelidir.

- Siireli yayin: Yazar(lar)in Soyadi Adimn bas harf(ler)i (alt1 veya daha az yazar
varsa hepsi yazilmalidir; yazar sayis1 yedi veya daha c¢oksa yalmz ilk altisin
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 i¢in ornek: Anonymous. Coffee drinking and
cancer of the panceras (Editorial). Br Med J, 1981; 283:628.
- Dergi eki icin ©rnek: Frumin AM, Nussbaum J, Esposito M. Functinal

asplenia: Demonstration of splenic activity by bone marrow scan (Abstract).
Blood, 1979; 54 (Suppl 1): 26a.

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 HIJYEN VE DENEYSEL BiYOLOJi DERGISI YAYIN iLKELERi YAZIM KURALLARI

- Kitap: Yazar(lar)in soyadi adinin bas harf(ler)i. Kitabin adi. Kaginci 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 baliimii: Boliim yazar(lar)in soyadi adinin basharf(ler)i. Bolim basligr.
In: Editor(ler)in soyadi adinin basharf(ler)i ed/eds. Kitabin adi. Kaginc1 baski
oldugu. Basim yeri: Yayinevi, Basim yili: Bolimun 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 VIIl). 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 numaralari ve DNA dizileri makale icinde
kaynak olarak gosterilmelidir. Konuyla ilgili ayrintili bilgi icin “National Library
of Medicine” adresinde “National Center for Biotechnical Information (NCBI)”
béliimiine bakimz.

- Sekil ve Tablolar: Her tablo veya sekil ayr1 bir sayfaya basilmali, alt ve
Ust cizgiler ve gerektiginde ara siitun cizgileri icermelidir. Tablolar, “Tablo
1.” seklinde numaralandirilmali ve tablo baslig1 tablo iist cizgisinin istiine

ETiK iLKELER VE

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 Kitiphanesi (NLM), Diinya Tip Birligi (WMA) ve
Ulusal Bilgi Standartlar 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.

CIKAR GATISMASI POLITIKASI

Tirk Hijyen ve Deneysel Biyoloji Dergisi’nin editor incelemesi, uluslararasi
editor organizasyonlart (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,
strecteki sorumluluklarint (akademik dristliik, 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 siureci ile ilgili tim gerekli bilgiler dergi
sekreterliginden edinilebilir. Editér 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.

yazilmalidir. Aciklayici bilgiye baslikta degil dipnotta yer verilmeli, uygun
simgeler (*,+,++, v.b.) kullanilmalidir. Fotograflar “jpeg” formatinda ve en az
300 dpi olmalidir. Baski kalitesinin artinlmasi 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 sayisi en fazla 20 olmalidir.

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

13. Teknik Rapor tiirii yazilar ilgili alanda onemli katkis1 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.

YAYIN POLITIKASI

YAYIN POLITIKASI ve SURECI

Tirk Hijyen ve Deneysel Biyoloji Dergisi (THDBD), cift kor hakem
degerlendirmesi ile Tiirkce ve Ingilizce dillerinde T.C. Saglik Bakanligi 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 6zguinlik ve bilim literatiriine
katkidir.

Makalelerin tibbi ve etik sorumlulugu yazarlara ve telif haklari THDBD’ye
aitti.  Makalelerin ve kaynaklarn iceriginden, yayimlanan makalelerdeki
veriler, fikirler ve ifadelerden yazarlar sorumludur; editorler, yayin kurulu ve
T.C. Saglik Bakanligi Halk Saghigi Genel Miidurliigii bu konularda herhangi bir
sorumluluk kabul etmemektedir.

Makaleler  gonderildikten sonra  oncelikle  editorler  tarafindan
degerlendirilmektedir. Editorler  hakem  degerlendirme  siirecinden
once makalelerin THDBD yazim kurallarina uygun vyazilip yazilmadigim
degerlendirmektedirler.  Bu  kurallara gore yazilmayan makaleler
degerlendirilmeye alinmamaktadir. Sonrasinda, makalenin degerlendirilmesi
icin iki hakem atanir. Hakemler ayni alanda yayinlar olan uzmanlar arasindan
secilir. Makaleler ihtiyac halinde istatistik editorii tarafindan da kontrol
edilebilir. Tim makaleler ingilizce dil editorii tarafindan da incelenir.
Hakemlere degerlendirme icin 20 giin siire verilmektedir ve eger herhangi bir
diizeltme istenirse yazarlarin gerekli diizeltmeleri yapmak igin 30 giin siiresi
vardir. Editér, editor yardimcilar, istatistik editorii ve ingilizce dil editorii kabul
edilen makalenin asil anlamini degistirmeyen kiiciik diizeltmeler yapabilirler.

THDBD, bireysel kullanicilarin ve kurumlarin ticretsiz kullanimini mimkin kilan
acik erisimli bir dergidir. Kullanicilarin makalelerin tam metinlerine, yayinci
veya yazardan izin almadan erisim saglayarak, okuma amacli yiikleme yapma,
kopyalama, dagitma, ¢ikti alma, arama yapma islemlerini gerceklestirmelerine
olanak verir. Bu sistem acik erisimli BOAI[1] tanimlamasi ile uyumludur.
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Halk Sagligi Genel Midurlugi
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1) PUBLISHING POLICY

The Turkish Bulletin of Hygiene and Experimental Biology 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.

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 are published in Turkish and English.

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.

The copyright of the article published in the Turkish Bulletin of Hygiene and
Experimental Biology belongs to the Journal. Copyright fee is not paid to the
authors.

Il) 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 photos are used which shows his/her ID, a written informed consent of
the patient on the use of the photos 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.

1ll) 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
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
Systéme 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
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“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, Unlii 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
(ICOPA VIII). 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.

ETHICAL PRINCIPLES AND PUBLICATION POLICY

ETHICAL PRINCIPLES

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

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

CONFLICT OF INTEREST POLICY

Turkish Bulletin of Hygiene and Experimental Biology’s editorial review process is in
accordance with the Good Editorial Practice set by international editorial organizations
(ICMJE, EASE, WAME, COPE, CSE, ...). WAME indicates that “conflict of interest
exists when an author, reviewer, or editor in the publication process (submission of
manuscripts, peer review, editorial decisions, and communication between authors,
reviewers and editors) has a competing interest that could unduly influence his or her
responsibilities (academic honesty, unbiased conduct and reporting of research, and
integrity of decisions or judgments) in the publication process”.

Turkish Bulletin of Hygiene and Experimental Biology requires that each author,
reviewer, and editor must disclose to the editor-in-chief any conflict of interest related
to family, personal, financial, political or religious issues as well as any competing
interest outlined above at the WAME’s definition. Whether or not a conflict of interest
and financial support exist, they must be declared at the end of the manuscripts.

Authors should not contact any of the section editors during the review
process. All necessary information regarding the process of a manuscript can be
obtained from the editorial office. However, the names of the handling editor
and the reviewers are not given to the author(s). Due to the Turkish Bulletin
of Hygiene and Experimental Biology’s double-blinded review principles, the
names of authors and reviewers are not known to the other.

PUBLICATION POLICY

Turkish Bulletin of Hygiene and Experimental Biology (Turk Hij Den Biyol Derg)
is published in Turkish and English by Republic of Turkey Ministry of Health
General Directorate of Public Health which processing through double-blind
peer review. The journal covers clinical and experimental research articles
on subjects from all medical areas, review articles, case reports, letters to
the editor, manuscripts on historical evolution of diseases and medicine and
content on ethical problems. Articles are accepted only by online submission.
The basic features supposed to be in an article during assessment processes
for the acceptance to journal are the contribution to the scientific literature
and the originality.

The authors are responsible for the scientific and ethical liability of the
manuscripts and the copyright of the manuscripts belongs to the Turkish
Bulletin of Hygiene and Experimental Biology. 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.

All manuscripts are underwent an initial process by the Editors after the
submission. Editors firstly evaluates whether the manuscript is prepared
according to the journal’s manuscript submitting rules before peer review
process. Manuscripts which are not appropriate for those rules will not be
evaluated. Then, two reviewers are assigned for manuscript evaluation.
Reviewers are selected among specialists who also have publications in
literature in the same medical field. Articles might be checked by the
statistical editor in addition if needed. All manuscripts are also inspected
for English grammatical and manuscript preparation rules. 20 days are given
for reviewer and, if any corrections are required, the author(s) has 30 days
to make the requested corrections. The Editor-in-Chief, Associate Editors,
statistical editor and English language editor may make minor corrections to
accepted manuscripts that do not change the main meaning of the manuscript.

This is an open access journal which means that all content is freely available
without charge to the user or his/her institution. Users are allowed to read,
download, copy, distribute, print, search, or link to the full texts of the articles
in this journal without asking prior permission from the publisher or the author.
This is in accordance with the BOAI[1] definition of open access.
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TURK HIJYEN VE DENEYSEL BiYOLOJi DERGISI

YAYIN iLKELERI

® Tiurk Hijyen ve Deneysel Biyoloji Dergisi, Halk Sagligi Genel

Midirliigt yayin organidir. Dergi i¢ (3) ayda bir gikar ve dort

(4) sayrda bir cilt tamamlanir.

Dergide  biyoloji, mikrobiyoloji, enfeksiyon  hastaliklari,
farmakoloji, toksikoloji, immiinoloji, parazitoloji, entomoloji,
kimya, biyokimya, gda, beslenme, cevre, halk saghg,
epidemiyoloji, patoloji, fizyopatoloji, molekiiler biyoloji, genetik,
biyoteknoloji ile ilgili alanlardaki 6zgiin arastirma, olgu sunumu,
derleme, editdre mektup tiriindeki yazilar Ttrkce ve ingilizce

olarak yayimlanir.

Dergiye, daha nce baska yerde yayimlanmamis ve yayimlanmak
izere bagka bir dergide inceleme asamasinda olmayan yazilar

kabul edilir.

Dergi Yayin Kurulu tarafindan uygun goériilen yazilar, konu ile
ilgili en az iki Bilimsel Danisma Kurulu Uyesinden olumlu gdriig
alindiginda yayimlanmaya hak kazanir. Bu kurullarin, yazinin
icerigini degistirmeyen her tiirlii diizeltme ve kisaltmalari yapma

yetkileri vardir.
Yazilarin bilimsel ve hukuki sorumlulugu yazarlara aittir.
Yazarlar arastirma ve yayin etigine tam olarak uyum gdéstermelidir.

Dergide yayimlanan yazilarin yayin hakki Tirk Hiyen ve

Deneysel Biyoloji Dergisi'ne aittir. Yazarlara telif {icreti 8denmez.

YAZAR(LAR) ICIN MAKALE KONTROL LISTESI

Biittin yazarlarca isim sirasina gdre imzalanmus telif hakki devir
formu eksiksiz olarak dolduruldu.

Yazar isimleri agtk olarak yazildi.

Her yazarin bagl bulundugu kurum adi, yazar adinin yanina
numara verilerek baslik sayfasinda belirtildi.

Yazismalardan sorumlu yazarin adi, adresi, telefon-faks
numaralari ve e-posta adresi verildi.

Tirkge ve Ingilizce basliklar ile kisa balik yazild:.

Tiirke ve Ingilizce &zetlerin kelime sayis1 (300-500 arasi) kontrol
edildi.

Tirkce ve Ingilizce anahtar kelimeler (MeSH ve Tiirk Tip
Terimleri S6zI{igi'ne uygun) verildi.

Tim kisaltmalar gézden gecirildi ve standard olmayan kisaltmalar
diizeltildi.

Metin igerisinde gegen orijinal Latince mikroorganizma isimleri
italik olarak yazildi.

Metin igerisinde bahsedilen birimlerin sembolleri the Systeme
International (Sl)’e gore verildi.

Yazilar “mis’li gegmis” zaman edilgen kip ile yazildi.

Metnin tamami 12 punto Times New Roman karakteri ile cift
aralikla yazildi.

Metin sayfanin yalniz bir yiiziine yazilarak her bir kenardan
2,5 cm bosluk birakild:.

Tablolar, sekiller yazim kurallarina uygun olarak ve her biri ayrt
bir sayfada verildi.

Fotograflar JPEG formatinda aktarildi.

Kaynaklar ciimle sonlarinda parantez icinde ve metin icinde
kullanim sirasina gdre ardigik siralandi.

Kaynaklar, makale sonunda metin iginde verildigi sirada listelendi.
Kaynaklar gézden gecirildi ve tim yazar adlari, ifade ve

noktalamalar yazim kurallarina uygun hale getirildi.

Ayrica asagida belirtilen maddeleri dikkate aliniz.

Etik kurul onay1 alind.
Bilimsel kurulus ve/veya fon destegi belirtildi.
Kongre/Sempozyumda sunumu ve sunum tiirii belirtildi.

Varsa tegekkiir bsliimii olusturuldu.
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EDITORIAL POLICY

® The Turkish Bulletin of Hygiene and Experimental Biology is a
publication of the “General Directorate of Public Health (Halk
Saghg Genel Miidiirliigii)” of Ministry of Health. The Journal
is published every three months and one volume consists of four

issues.

® 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 and letters to the editor are
published in Turkish and English.

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

for the journal.

CHECKLIST OF THE

Articles approved by the Scientific Committee and Editorial
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Comparison of laboratory findings in PCR-positive and
IgM-positive Crimean-Congo hemorrhagic fever cases
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ABSTRACT

Objective: Crimean-Congo hemorrhagic fever (CCHF)
develops in one-fifth of the individuals infected with the
CCHF virus. The clinical course progresses very rapidly and
can result in death within 7-10 days. The aim of this study
is to determine whether there is a difference between the
PCR-positive period and the IgM-positive period in terms
of laboratory findings and to investigate the effect of the

difference, if any, on the course of the disease.

Methods: Results of 5131 serum samples submitted
to public health laboratories for the diagnosis of CCHF
between January 1, 2015, and December 31, 2017,
were included in the study. PCR and IFA IgM test results
of these samples and other laboratory findings of the
patients were evaluated. Findings were compared

between fatal and non-fatal cases.

Results: When laboratory results of the PCR-
positive period and IgM-positive period were compared,

there was a statistically significant difference in terms

OZET
Amagc: Kirim-Kongo kanamali atesi (KKKA) hastaligi,

KKKA virusi ile enfekte bireylerin beste birinde meydana
gelir. Hastaligin klinik seyri ¢ok hizli ilerleyerek 7-10
glin icinde olumle sonuglanabilmektedir. Bu ¢alismanin
amaci, laboratuvar bulgulari acisindan PCR-pozitif
donem ile IgM-pozitif donem arasinda fark olup
olmadigini belirlemek, varsa farkliigin hastaligin seyrine

etkisini arastirmaktir.

Yontem: 10cak2015-31Aralik2017 tarihleriarasinda
KKKA tanist amaciyla halk sagligi laboratuvarlarina
gonderilen 5131 serum Ornegi calismaya dahil edildi. Bu
orneklerin PCR ve IFA-IgM testi sonuclar ve hastalarin
diger laboratuvar bulgular1 degerlendirildi. Yasamini
sirdiren ve olumcil seyreden hastalarin bulgulan

karsilastirildi.

Bulgular: PCR-pozitif donem ve IgM-pozitif doneme
ait laboratuvar sonuglar karsilastinildiginda, kreatinin
degeri, trombositopeni varligi (<150.000), 20.000’in
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of creatinine value, presence of thrombocytopenia
(<150,000), platelet count below 20,000, and creatine
(CK), (LDH)
international normalized ratio (INR) levels (p<0.05).

kinase lactate dehydrogenase and
In the PCR-positive period, all of these findings were
observed to increase detrimentally for the patient. In
fatal cases; Presence of thrombocytopenia, platelet
count of <20,000/pL, >2.5 mg / dL creatinine level, and
CK, LDH and INR values were found to be significantly
higher (p<0.05).

Conclusion: In our study, the PCR-positive period,
or the period in which viremia continues, was found to
be a critical period in which all findings deteriorated
for the patients. Furthermore, the presence of
thrombocytopenia with platelet levels below 20,000/
pL was the most common mortality-related finding
(p<0.001). CK, LDH, and INR elevations were determined
as other findings related to mortality. We believe these
results will assist clinicians in predicting the prognosis

and clinical management of the disease.

Key Words: CCHF, thrombocytopenia, fatality

altinda trombosit sayisi, kreatin kinaz (CK), laktat
dehidrojenaz (LDH) ve uluslararasi normallestirilmis
oran (INR) seviyeleri acisindan istatistiksel olarak
(p<0.05). PCR-pozitif

donemde tum bu bulgularin hasta agisindan olumsuz

anlamli  fark bulunmustur

yonde arttigi goriildii. Olimciil seyreden olgularda;
<20.000 /
sayisi, >2.5 mg / dL kreatinin diizeyi, ve CK, LDH ve

trombositopeni  varligi, pL  trombosit
INR degerleri anlamli diizeyde daha yiiksek bulundu

(p<0.05).

Sonuc: Calismamizda PCR-pozitif donem veya
vireminin devam ettigi donem hastalar icin tiim bulgularin
kotllestigi kritik bir donem olarak bulundu. Ayrica,
20.000 / pL’nin altinda olan trombositopeni varligi,
olumle iliskili en sik bulguydu (p<0.001). Mortalite ile
ilgili diger bulgular CK, LDH ve INR yiikselmeleri olarak
belirlendi. Bu sonuglarin, hastaligin prognozunun tahmin
edilmesi ve klinik yonetiminde klinisyenlere yardimci

olacagina inaniyoruz.

Anahtar Kelimeler: KKKA, trombositopeni, olim

INTRODUCTION

Crimean-Congo hemorrhagic fever (CCHF) is a
zoonotic disease caused by the CCHF virus, which is
a segmented, single-stranded, negative-polarized,
enveloped RNA virus of the genus Nairovirus,
belonging to the family Bunyaviridae, found in the
arbovirus group. Transmission is caused by saliva
and feces that the tick releases during bloodsucking
(1,2). Symptoms of CCHF disease in humans are very
severe, and the clinical picture develops in one-fifth
of the individuals infected with the virus; the clinical
course progresses very rapidly and can result in death
within 7-10 days (1,3). Confirmed cases of CCHF
were diagnosed for the first time in Turkey in 2002,
and the disease still continues to be a public health

Turk Hij Den Biyol Derg

problem in some areas of the country; since 2002, a
total of 10,543 cases were reported (4). Despite the
increase in the number of annual cases until 2009, in
the following years, the number of cases gradually
decreased due to the continuous education of the
public and health workers, the awareness of the
public about the disease, tick control by application
of acaricides to livestock, the timely and correct
treatment approaches of experienced physicians, and
other unknown reasons (4). Furthermore, it is seen
that the case fatality rate in Turkey, which is around
5%, is much lower than the rates reported from
other countries in which CCHF cases are found (4).
The prognosis is worse in patients with hemorrhagic



findings (5,6).

There are four different periods of CCHF infection:
the incubation, prehemorrhagic, hemorrhagic, and
recovery periods. The incubation period is usually
1-3 days if the infection occurred with a tick bite;
however, it may take up to 9 days. If the contamination
is caused by contaminated blood, body fluids, tissues,
or waste, this period lasts 5-6 days and can even
last up to 13 days. The prehemorrhagic period lasts
about 3 days (1-7 days). During this period, symptoms
such as fever, headache, fatigue, joint and muscle
pain, abdominal pain, nausea, vomiting, diarrhea,
sore throat, and jaundice are seen. The disease is
most commonly seen as petechiae-purpura in the
hemorrhagic period. Epistaxis, hemoptysis, melena
and hematuria are common clinical symptoms.
It usually takes 2-3 days. In severe cases, diffuse
intravascular coagulation, shock, nervous system
dysfunction, coma, liver failure, kidney failure, and
respiratory failure may develop. Death usually occurs
between the 5th and 14th days of the disease (6,7).
The recovery period begins within 10-20 days after
the onset of the disease (1,2,6-8). Thrombocytopenia
is a laboratory finding that is always seen in cases
of CCHF disease. Elevation of alkaline phosphatase
(ALP), gamma-glutamyltransferase (GGT), and LDH
levels are followed by elevated levels of aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), CK, and bilirubin (3-5). Significant deterioration
occurs in prothrombin time, activated partial
thromboplastin time, and other clotting tests. (4-6).
In non-fatal cases the laboratory findings, including
complete blood counts and biochemical tests, usually,
reach normal levels within 5-9 days (6-8). CCHF
should be considered in cases of symptoms such as
fever, myalgia, bleeding, tick bite history, residence
in endemic areas or travel to these areas, suspected
contact history, exposure to known viruses, platelet
counts of <150,000/ mm3, and leukopenia (4,9).
Some researchers have proposed some criteria in
order to develop severity scoring systems to predict

the prognosis and mortality of the disease (10-12).

These criteria consist of demographic, clinical and
laboratory findings and constitute scores such as
severity grading score (SGS) system and severity
scoring index (SSI) that try to predict prognosis
(11,12). Molecular and serological tests are used for
laboratory diagnosis in CCHF. PCR positivity in clinical
specimens, CCHF virus IgM positivity in serum samples
or fourfold increase in specific 1gG positivity are
accepted as laboratory-positive (13-14). However, in
severe cases, antibody response may not be detected
(5,15). PCR is positive in the first 9-day period, and
IgM is positive in the period between 7 days and four
months after the onset of the disease (5,13,16).
Clinically, the period of viremia and PCR positivity
corresponds to the incubation, prehemorrhagic, and
hemorrhagic periods, while the detection of IgM
starts in the hemorrhagic period and continues for
several months. 1gG antibodies can also be found in
serum at about days 7-10 of the disease and can be
detected for up to five years (16). The aim of this
study is to determine whether there is a significant
difference between the PCR-positive period and IgM-
positive period of CCHF in terms of disease findings
and to investigate the effect of this difference in
determining the prognosis of the disease.

MATERIAL and METHOD

Results of serum samples submitted to our public
health laboratories for the diagnosis of CCHF between
January 1, 2015, and December 31, 2017, were
included in this study. A total of 5131 samples, 3317
of which were PCR and IgM negative, were included
in the study. According to the laboratory algorithm, a
sample sent to the laboratory for the first time from
a patient is firstly PCR tested, reported if positive,
and IgM test is not applied because it is diagnosed. If
the expected second sample is sent at least 10 days
after the same patient, only IgM test is applied, PCR
test is not applied. Because now it is the time period
where PCR becomes negative and IgM formation is
expected. If the PCR test is found to be negative in
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the first sample, the IgM test is definitely applied
and if the IgM is positive, it means that the viremia
period has passed and the antibody has started to
form. The extract from each sample was tested using
a real-time PCR kit (Altona, Hamburg, Germany) and
its system (Rotor-Gene, Qiagen) for the presence of
the CCHF virus. The IIFT CCHFV Mozaic 2 commercial
kit (Euroimmun, Lubeck, Germany) was used for
the CCHF virus IgM assay, and the results were
examined under fluorescence microscopy. In addition
to laboratory findings such as thrombocytopenia,
platelet count, INR, and creatinine, CK, and LDH
levels, demographic and anamnesis findings such as
age, sex, and history of tick bite, or tick contact
were also examined. Creatinine level was accepted
as a criterion for renal failure at 2.5 mg / dL and
above (17). Findings were compared according to PCR
and IFA IgM positivity. Findings of non-fatal and fatal
cases were also compared. The data were obtained
from patient and laboratory information systems and
laboratory book records and organized as an excell
file.

Statistical analysis

Non-parametric data were expressed as medians
and min-max, categorical data as percentages.

Student’s t-test was used to compare continuous

variables and Chi-square test was used for categorical
variables. Proportions for categorical variables were
compared using the chi square test. A value of p <0.05
was considered significant in all analyses. The data
were analyzed using SPSS 15.0 (SPSS Inc., Chicago,
IL, USA).

This study was approved by the Ankara City
Hospital Ethics Committee Number 2 (Date:
01.09.2021 and Number: E. Kurul - E2-21-770).

RESULTS

The average age of the patients was determined
as 46.4 years. Considering the distribution by gender,
59.1% (882) of the patients were male and 40.9% (610)
were female. Median age (min-max) was 49 (0-90) for
females and 49 (0-84) for males and were similar.

Of the 5131 sera sent with CCHF prediagnosis,
1296 were positive for CCHF virus by PCR, 518 were
positive for IFA IgM, and 3317 were negative for both
PCR and IFA IgM. IFA IgM positivity was detected in the
second samples sent to the laboratory from 321 PCR-
positive patients. In only 197 of 1493 CCHF cases,
the first samples were PCR-negative and IgM-positive
(Table 1).

PCR-positive results, PCR-negative/IgM-positive
results, and PCR-negative/IgM-negative results were

Table 1. Classification of patient and sample numbers according to PCR and IgM test results

e . Number of cases or | Total number of | Total number of

Characteristics of the patients and sample groups
samples cases samples
Patie|l1t group v:jith PCR positive results and the first 1296 Tkl mUThEr
ST IREEN of laboratory
Patient group with PCR negative -IgM positive results confirmed cases:
197 1493
and only one sample
Total number of

Patient group with PCR negative -IgM negative results 3317 samples: 5131
and only one sample
Patient group whose 2 samples came 10 days apart
and the first sample was PCR positive and the second 321
sample was IgM positive
Total number of IgM positive samples 518 (197 + 321)
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evaluated with other anamnesis and laboratory
findings of the patients. When the laboratory results
are compared, in the PCR positive group; creatinine
value, presence of thrombocytopenia (<150,000),
rate of platelet count below 20.000 and CK, LDH and
INR levels were significantly higher than IgM positive
group (p <0.05). In the PCR-positive cases, all of these
findings were elavated unfavorably for the patient.
There was no statistically significant difference
between the two groups in terms of tick bite history (p
=0.2187). When laboratory results of the patients with
fatal and non-fatal cases were compared, significant
differences were found between creatinine level,
presence of thrombocytopenia, thrombocyte levels
of 20.000/pL and less, and high CK, LDH and INR (p
<0.05) (Figure 1). In patients with PCR-negative/IgM-
negative CCHF tests, the creatinine level was found
to be significantly higher than in the CCHF-positive
(PCR or IgM) group. In the negative group, the
presence of thrombocytopenia, high INR, CK, and LDH
levels was also quite common. When our study was
evaluated in terms of tick biting history; There was
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Figure 1. Laboratory findings of confirmed cases

56%

B PCR-negative/IgM-positive

no significant difference between PCR-positive and
PCR-negative / IgM-positive cases. Tick bite history
was 59% in the PCR positive group, while 56% in the
IgM positive group. Approximately 40% of the PCR and
IgM negative patient group had a history of tick bite.
The mortality rate was 4.1% (61/149) for the average
of three years. All laboratory findings of the patients
were higher in deceased patients, than that in non-
fatal cases (p <0.05). While PCR positivity was more
prominent than IgM in fatal cases (p is <.00001), it
was observed that IgM positivity was predominant in
non-fatal ones (p is <.00001). However, history of
tick bite was significantly more common in the latter
group (p = 0.0007) (Figure 2).

DISCUSSION and CONCLUSION

Since CCHF is a disease with a variable clinical
severity, determining some criteria in order to predict
the prognosis of the disease can guide the clinician
(5,6). There are some studies in this field on various
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PCR and IgM negative
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Figure 2. Laboratory findings of fatal and non-fatal cases

patient groups (10-12). In our study, 59.1% of the
patients were male and 40.9% were female. Similarly,
Sumer et al. (18) reported that 51.8% of CCHF
patients were male, and 48.2% were female. Also, in
a study by Bilgin et al. (19), 51.6% of patients were
male and 48.4% were female. Thus, in consistent with
other studies carried out in Turkey, a higher disease
incidence was determined in men (18,19). This may
be due to the fact that men are more likely to visit
areas inhabited by ticks than women.

The average age of the patients inluded in our
study was 46.4 years, which remained unchanged
across the three years of our study. This age group
might have been engaged in agriculture and livestock.
Alternatively, the symptoms might be more apparent
in this age group. Accordingly, average age of the
patient group that required hospitalization was
reported to be between 40 and 50 years, in previous
studies (8,11,20).

In our study, 87% of 1493 cases determined in
a 3-year period were diagnosed with the PCR test,
13% of them were found to be negative for the PCR

test and were diagnosed with IgM test positivity. This
shows that serological tests must also be evaluated
in cases that are found negative by PCR. This may
be due to many reasons such as the late admission of
patients with milder clinical findings to the hospital,
overcoming the viremia period, the short duration
of the viremia period, and the development of rapid
antibody response.

When the laboratory findings of the PCR-positive
and IgM-positive cases were compared; creatinine
elevation, thrombocytopenia, platelet count below
20,000/pL, and CK, LDH, and INR elevations were
significantly more prevalent in the PCR-positive
cases. These findings show that laboratory findings
or vital functions worsen during the viremia period.
From another point of view, showing that these
findings are progressing in a bad direction shows
that the virus is still not cleared from the body and
continues to damage. When these are coupled with
endothelial damage, coagulation disorders, or organ
failure during viremia, it is vital that the patient be
diagnosed early by PCR testing and provided with
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appropriate treatment (10,19,26).

In the IgM positive period, the fact that the
laboratory findings are significantly better indicates
that the patient started to recover with the immune
response produced against the virus, and in fact, IgM
positivity may be a good indicator. While PCR positivity
was more prominent than IgM in fatal cases, IgM
positivity was found to be predominant in non-fatal
cases. Antibody development can be considered as a
sign of good prognosis, the risk of death is higher as
long as viremia continues and PCR positivity is seen. In
some patients, an antibody response does not develop
and, viremia continues, leading to cases which are
usually very severe or fatal. Kaya et al. (5) reported
that there was a correlation between fatalities and
the absence of IgG production; while the serum anti-
CCHF virus IgG levels in non-fatal cases increased
rapidly during the monitoring period, insufficient I1gG
levels were seen in fatal cases. In patients with PCR-
negative/IgM-negative CCHF tests, the creatinine
level was found to be significantly higher than in the
CCHF-positive (PCR or IgM) group. In the negative
group, the presence of thrombocytopenia, high INR,
CK, and LDH levels was also quite common. The high
incidence of these findings in the negative group
indicates that clinicians were aware of CCHF in the
presence of these findings and sent samples to the
laboratories.

When our study was evaluated in terms of tick
biting history; There was no significant difference
IgM-
positive cases. Tick bite history was 59% in the PCR

between PCR-positive and PCR-negative /

positive group, while 56% in the IgM positive group.
In other words, about 60% of the cases accepted as
CCHF cases had a history of tick bite, and 40% did
not. Even if there is no history of tick bite, it has been
possible to detect these cases by sending samples to
the laboratory from patients with findings suggestive
of CCHF. In the studies, it has been reported that
there is a history of tick bites in 55% to 65% of the
cases. In our study, 57.9% of the patients with positive

CCHF tests had a history of tick bite. Similarly, Bilgin
et al. (19), Hasanoglu et al. (20), Kaya et al. (5), and
Copper et al. (6) reported it as 57.8%, 62.6%, 64.5%
and 60%, respectively.

Interestingly, 40% of the CCHF PCR and IgM negative
patient group had a history of tick bite. In this group of
patients, despite the history of tick bite and presence
of CCHF-like clinical and laboratory findings, there
may be various reasons for not detecting positivity in
the laboratory. If the patient is still considered to be
a clinical case of CCHF, a new sample may need to be
sent. Factors such as sampling time, suitable sample,
appropriate sample transfer conditions, sensitivity of
the test kit should be examined. If CCHF disease is
excluded after laboratory results in the group with
tick bite history, it should be kept in mind that other
tick-borne viral or bacterial agents should also be
investigated. On the other hand, in cases without
tick bite history there may be various reasons such as
contact with animals with ticks, contact with CCHF
cases, separation of the tick after sucking blood and
swelling, and the patient not being aware of this.

In studies in Turkey, mortality rates were
calculated to be about 5% (4,14,21), whereas this
rate is much higher in other countries reporting
cases of CCHF (15,22). In our study, the average
three-year mortality rate among CCHF cases was
calculated as 4.13% (61/1492), which is similar to
the average mortality rate in our country (4,21). The
reason why the mortality rates due to CCHF disease
in Turkey are lower than in other countries, can be
explained by factors such as the strong surveillance
system maintained in our country, the experience
of physicians in the regions where the disease is
endemic, prevention from the disease, early diagnosis
and treatment thanks to strong training strategies
(4,14,21).

When the laboratory findings of fatal and non-
fatal cases are compared, creatinine elevation (>2.5),
the presence of thrombocytopenia, platelet count
below 20,000/pL, and elevated CK, LDH, and INR

Turk Hij Den Biyol Derg

407



408

levels were found to be significantly more common in
fatal cases than non-fatal cases. Some studies have
reported that these and additional findings can be
used to predict fatal or poor prognosis (5,10-12,23-
27). Tasdelen et al. reported that, advanced age,
late admission, low platelet count, prolonged PT
anda PTT values, and elevated AST, ALT, CK, and LDH
levels might be early indicators of poor prognosis in
patients with CCHF (25). Kazancioglu et al. reported
that elevated urea and aPTT levels were associated
with mortality in CCHF patients (28). Mardani et al.
found no difference in hemoglobin, platelet, AST,
and GGT levels and erythrocyte sedimentation rates
between the fatal and non-fatal cases. However, they
reported that leukocyte counts were significantly
lower and ALT, ALP, LDH, CK, and C-reactive protein
levels were significantly higher in the fatal cases (9).
Swanepoel et al. reported that in the early stages
of the disease, if platelet counts are lower than 20
x 109/L, AST levels are above 200 U/L, ALT levels
are above 50 U/L, aPTT is 60 seconds or more, or
fibrinogen is 110 mg/dL or lower, the risk of mortality
is above 90% (10). Hasanoglu et al. reported that the
probability of survival in patients with AST of >1130
U/L, ALT of >490 U/L, CK of >505 U/L, LDH of >980
U/L, platelet count of <23,000, and creatinine of
>1.4 was significantly reduced (20).

In summary, in our study, creatinine level of >2.5
and CK, LDH, and INR elevations were significantly
more common in fatal cases compared to non-fatal
cases. Thrombocytopenia was found in 84% of the
non-fatal cases and all of the fatal cases. Platelet
counts of 20,000/mm3 or less were present in 50%
of the fatal cases, but only 8% of the non-fatal cases
had platelet counts below 20,000. A history of tick
bite was statistically significantly more common in
non-fatal cases. It is an interesting finding that the
presence of tick bites in deceased patients was lower
than the rate seen in non-fatal cases. It is thought
that deceased patients might not have noticed the
tick bite, or there was no tick bite history and they
contracted the virus due to direct contact with the

Turk Hij Den Biyol Derg

body fluids of animals that were carrying the virus.
This may lead to a more lethal outcome as these
patients might have presented to the hospital later,
creating a delay in their treatment. In patients
with a history of tick bite, it was thought that the
probability of survival increased due to reasons such
as early removal of the tick, exposure to less virus
load, and earlier treatment.

The limitations of our study include the inability
to examine findings such as AST, ALT increase, PT-
aPTT prolongation in CCHF disease, the absence of
IgM results in the first samples with PCR positivity,
PCR and IgG test not performed on second samples
and the analyzed data covering only a three-year
period.

In conclusion, in our study, the PCR-positive
cases displayed elevated levels of creatinine value,
presence of thrombocytopenia (<150,000), platelet
count below 20,000, and CK, LDH, and INR levels
than PCR-negative/IgM-positive. Furthermore, the
presence of thrombocytopenia, particularly with
platelet levels below 20,000, was the finding most
associated with mortality. CK, LDH, and INR elevations
were determined as other parameters related to
mortality. It is beneficial to use PCR and serological
tests together in the laboratory diagnosis of CCHF.
Indication of antibody formation by the evaluation
of a second set of samples in CCHF cases in 10 days
after PCR positivity is detected may be an indicator
for the good prognosis of the patient as well as for
the confirmation of the laboratory diagnosis. The fact
that the patient was in the PCR positive period, did
not develop antibodies, and the platelet count was
below 20,000 were the most important risk factors
in terms of fatality. Interestingly, the presence of a
history of tick bite was among the criteria for good
prognosis. Clinical parameters are important as
indicators to predict the prognosis of the patient and
the probability of death. Since laboratory findings
provide quantitative and objective data, it is much
more beneficial to develop and use severity scoring
systems using these parameters. We believe that



our results will assist clinicians in case management, interrupting ribavirin therapy, admitting the patient
such as in commenting on the prognosis of the to the intensive care unit, or referring the patient to
disease, administering supportive care, starting or a better equipped hospital.
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ABSTRACT

Objective: Altmetrics, or alternative-metrics, have
recently emerged as a web-based metrics measuring the
impact of an individual article in social media accounts
with an emphasis on the public attention/engagement
with the research output. Aim of this study is to perform
mid-2020 altmetric analysis of top-100 articles about
COVID-19 that provoked the most online attention.

Methods: Altmetric Explorer search was performed
in June 3th ,2020. After ranked by altmetric attention
score (AAS: an automatically calculated weighted count
of all of the attention a research output has received in
social media), articles that are not related by COVID-19
were excluded and the first-100 COVID-19-related
articles were analyzed. Variables evaluated were (I)
AAS, (ll) dimensions-badge (interactive visualizations
that showcase the citation data origins for individual
publications), (Ill) month of publication, (IV) distribution
of web-sources, (V) demographic-breakdown type
distributions of citations, (VI) geographic-breakdown
type distributions of citations, (VIl) level-of-evidence
(decided using SIGN-Criteria) (VIIl) Q-categories of

OZET

Amag: “Altmetrik” veya “alternatif” olcumler, tek
bir makalenin sosyal medya hesaplarindaki etkisini
olcen yeni bir degerlendirme tiirlidir ve kamuoyunun
makaleye gosterdigi ilgiyi dikkate alan web tabanli
olcumlerdir. Bu calismamn amaci, 2020 ortalarinda
COVID-19 hakkinda en fazla cevrimici ilgiyi uyandiran ilk

100 bilimsel yayinin altmetrik analizini yapmaktir.

Yontem: Makale taramasi 3 Haziran 2020 tarihinde
Altmetric Explorer web sitesinde gerceklestirilmis, tum
makaleler aldiklari AAS (Altmetric Attention Score;
bir arastirma ciktisinin sosyal medyada aldigi tim
ilginin otomatik olarak hesaplanan agirlikli sayimi)
degerine gore yiiksekten disiige siralandiktan sonra
COVID-19 ile iliskisi olmayanlar elenmis ve COVID-19
ile iliskili ilk 100 makale analiz edilmistir. Arastirmada
incelenen degiskenler sunlardir: (1) AAS, (II) dimensions-
badge (tek bir yayin icin atif verilerinin kokenlerini
(1)
yayimlandigi ay, (IV) web kaynaklarinin dagiimi, (V)

gosteren etkilesimli gorsellestirme), makalenin

atiflanin  demografik dagilimi, (VI) atiflarin cografi

dagilimi, (VII) SIGN-kriterlerine gore makalenin kanmit
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scientific journals, and (IX) h-index. Descriptive and
correlational statistics were performed. Kruskal-Wallis
test was used for AAS and dimensions-badge value
comparisons while post-hoc analyses were performed
by Dunn test. Spearman correlation coefficients were
calculated to detect linear relationship between
numerical variables. Analyses were performed by SPSS-

23.0 and p<0.05 was considered statistically significant.

Results: Most (74%) of the disseminated articles
were published in Q1-journals while evidence levels were
mostly level-3/level-4. Content of the first 3 articles was
about the impact of non-pharmaceutical interventions,
origin of COVID-19 and chloroquine usage, respectively.
There was no significant difference between AAS in
different months (p=0.673) but dimensions-badges in
January were significantly higher (p<0.05). There was a
weak positive correlation between AAS and dimensions-

badge (r=0.250; p=0.017).

Conclusion: Dimensions-badge and AAS results
revealed that academia discussed COVID-19 much more
in the first-month of pandemic, but then interests
continued parallelly in academia and other social media
platforms, including public. Academicians have discussed
experiences of large-patient series but public preferred
what is potentially protective or risky for them. Although
enormously fast accumulation and dissemination of
new scientific publications were witnessed, it seems
sens-clinique rather than strict evidence-based-advice
transferred to journals. Because infodemic is another
emerging problem, every scientist should be ethically
more responsible about the publication they choose
to disseminate. Interpretations/public-messages of
scientists might also be critical, given the fact that only
15% of discussed Covid-19 articles was in level-1/level-2

evidence.

Key Words: Altmetrics, COVID-19, public health,

social attention, infodemic, web-based metrics,

electronic platforms, level-of-evidence
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diizeyi (VIII), dergilerin Q-kategorileri ve (IX) h-indeksi.
Tanmimlayici istatistikler ve korelasyon analizi yapilmis;
AAS ile dimensions-badge degerleri karsilastirmalarinda
Kruskal-Wallis testi, post-hoc analizlerde Dunn testi
kullamlmistir. Sayisal degiskenler arasindaki dogrusal
iliskiyi tespit etmek icin Spearman korelasyon katsayilar
hesaplanmistir. Analizler SPSS 23.0 ile gerceklestirilmis

ve p<0.05 istatistiksel olarak anlamli kabul edilmistir.

Bulgular: Sosyal medyada paylasilmis makalelerin
cogu (%74) Q1 dergilerde yayimlanirken, kamt diizeyleri
cogunlukla diizey-3 ve diizey-4 seviyesinde kalmstir. ilk 3
makalenin igerigi sirasiyla, ilag dis1 miidahalelerin etkisi,
COVID-19’un kokeni ve klorokin kullanimi ile ilgilidir.
Farkli aylarda AAS degerleri arasinda anlamli bir fark yok
iken (p=0,673), dimensions-badge degerleri Ocak ayinda
anlamli olarak daha yiiksek bulunmustur (p<0.05). AAS
ile dimensions-badge degerleri arasinda zayif bir pozitif

korelasyon saptanmistir (r=0.250; p=0.017).

Sonug¢: Dimensions-badge ve AAS incelemeleri,
pandeminin ilk ayinda akademinin COVID-19’u daha
fazla tartistigini, ancak sonrasinda ilgilerin halk dahil
diger sosyal medya platformlarinda paralel olarak
devam ettigini gostermektedir. Akademisyenler genis
hasta serilerine iliskin deneyimleri tartisirken, halk,
kendileri icin potansiyel olarak koruyucu veya riskli
olam paylasmay1 tercih etmistir. Yeni bilimsel yayinlar
hizli sekilde birikmis ve sosyal medya platformlarinda
paylasilmis olmasina karsin, dergilere kanita dayali
kesin tavsiyelerden ziyade, sezgisel yonelimlerin (sens
clinique) aktanldigi hissedilmektedir. Ortaya cikan
infodemi sorunu nedeniyle, her bilim insani, paylasmayi
sectigi yayin konusunda etik acidan daha fazla sorumluluk
duymalidir. Tartisilan COVID-19 makalelerinin yalmzca
%15’inin dlizey-1 ve diizey-2 kamitta oldugu gercegi goz
oniline alindiginda, bilim insanlarinin yorumlari ve halka

acik mesajlan kritik onem tasimaktadir.

Anahtar Kelimeler: Altmetrik, COVID-19, halk
sagligl, sosyal ilgi, infodemi, web-tabanli Glciimler,

elektronik platformlar, kanit diizeyi



INTRODUCTION

The rapidly spreading outbreak of SARS-CoV-2,
which first emerged in Wuhan, Hubei Province in China
in December 2019, was declared a global pandemic
on 11th March 2020 and the disease officially named
COVID-19 on February 12, 2020, by the World Health
(WHO) (1,2).
pandemic is so fast and devastating that there were 6
287 771 confirmed cases and 379 941 deaths globally
on June 3, 2020, when the web search was performed
in this Altmetric Explorer study (3). COVID-19 is so
new and secretive that attracts attention in every

Organization Propagation of the

walk of life. Because there is very limited background
about this new virus and disease, newly generated
scientific knowledge being shared intensely with
great interest in electronic platforms creating a huge
flow of information in a short time interval.
Altmetrics are “a spectrum of social media-based
metrics” (4) or a newly emerged web-based-metrics
promptly measuring the “dissemination impact” of
an individual article in social media accounts (5) and
stands for the abbreviation for “alternative metrics”
or “article-level metrics” (6). Contrary to citation-
based metrics (such as journal impact factor and
h-index) which reflect the citing dynamics of articles
or books, this new method also detects, lists, and
evaluates articles most discussed/disseminated in
electronic literature, social media accounts, blogs,
podcasts, and news media (7). Altmetrics reflect the
attention of the general public; in other words, they
emphasize the public attention/engagement with
the research output. Altmetrics therefore complete
citation-based metrics with qualitative data (8).
Citation-based methods are criticized because they
are slow (9), weak (10), and based on journals, not
On the other hand,
altmetrics are “quicker to accumulate” and “capture

the articles they contain (11).

more diverse impacts” (www.altmetric.com) (12).
Because citations take a long time to accumulate
but altmetrics eliminate time-cite-based bias and
reflecting the social media interest in a standard

mathematical approach, we decided altmetric
analysis is a good quantification way for the evaluation
of COVID-19 pandemic related article-burst.

This study aims to perform an Altmetric Explorer
search at the 6th month of the declaration of the
first case of SARS-CoV-2 and to evaluate top-100
publications about COVID-19 that provoked the most
online attention; thus, exhibiting an insight into the
impact of scientific milieu on different platforms in

mid-year of the pandemic.
MATERIAL and METHOD

This web-based study does not necessitate
approval by an ethics committee because the authors
performed a secondary analysis of the published
documents and no patient data was used. All authors
declare that the research was conducted following
the World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving
Human Subjects”. “The Altmetric Explorer” web
database used in this study is available on a site
license basis, so approval was gained from its original
organization in the United Kingdom.

Altmetric Explorer search was performed on 03rd
June 2020, within the 6th month of the declared initial
case of COVID-19. Because publications about the
COVID-19 pandemic were already on the top-ranked
ones on the Altmetric Explorer website, there was
no need to use keyword-based search. Therefore, all
publications are ranked by their Altmetric Attention
Score (AAS: an automatically calculated weighted
count of all of the attention a research output has
received in social media), publications that are not
related to COVID-19 were excluded and the first
100 COVID-related publications were analyzed. This
method enabled us to avoid key-word related misses
and reflected the real rating of articles in Altmetric
Explorer (www.altmetric.com).

Variables evaluated in this study are listed below:
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(I) Altmetric Attention Score (AAS): The Altmetric
attention score is an automatically calculated,
weighted count of all of the attention a research
output has received. The score of a publication rises
as more people mention it. It simply shows where
citations originate from; namely, they originate from
public policy documents, mainstream media, online
reference managers (Mendeley), post-publication
(Publons,
Wikipedia, Open Syllabus Project, patent offices (IFI
CLAIMS), blogs, citations (including Web of Science),
research highlights from Faculty Opinions, social

peer-review  platforms Pubpeer),

media (Twitter, LinkedIn, Google+, Sina Weibo and
Pinterest) or Multimedia and other online platforms
(YouTube, Reddit). In the webpage of Altmetric
Explorer (www.altmetric.com) each web source has
given a unique color and citation origins exhibited in
donut shape in a weighted manner. The amount of
each color in the donut changes depending on which
sources a research output has received attention
from, so one can understand at a glance that where
an individual publication was cited most (12).

(Il) Dimensions-badge: Dimensions-badge is the
summary of the web origin of citations about the
publication in concern. It is a special calculation
that summarizes 4 different metrics of a publication:
(a) total citations, (b) recent citations, (c) Field
Citation Ratio (FCR) indicating the relative citation
performance of an article when compared to
similarly-aged articles in its Fields of Research area
and (d) Relative Citation Ratio (RCR) is an article-
level metric that indicates the relative citation
performance of an article when compared to other
articles in its area of research, as defined by the
subject area of the articles that cite it (12).

(I)  Month
evaluated how AAS and dimensions-badge values
distributed and changed on monthly basis for top-

of publication: In this study, we

100 publications. Distribution of AAS and dimensions-
badge mean values of articles are given in scientific
journal basis, also. Correlation between dimensions-
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badge and AAS values were evaluated and detailed
with regression analysis.

Additionally, (IV) distribution of web sources,
type, and (VI)
type distributions of
top-100 COVID-19

(V) demographic breakdown
geographic breakdown
citations/disseminations for

publications were summarized.

(VIl) Level of evidence of the research: SIGN
(Scottish Intercollegiate Guidelines Network) Criteria
were used to decide evidence levels of publications in
concern (13) (https://www.sign.ac.uk/media/1052/
sign100. pdf). meta-analyses,
systematic reviews of RCTs, or RCTs;
systematic reviews of case-control or cohort studies;

Briefly; Level-1:

Level-2:

cohorts, case-control studies; Level-3: Nonanalytical
studies, such as case reports, case series; Level-4:
Expert opinion, animal studies, physiologic laboratory
studies. In this altmetric study, the level of evidence
distribution of top-100 COVID-19 publications is
summarized.

Among those top-100 publications, articles
published in scientific journals are also evaluated
according to some bibliometric aspects, as given in

items (H) and (I).

(VIIl) Q-categories of journals that contain the
articles in concern. The Q categories of the journals
reflect the citation performance of a given journal
and its place in the community of journals in the given
scientific category (14). In this study, journal ranking
quartiles (Q1 to Q4) of those articles detected from
the webpage of Scimago (15) and summarized with
descriptive statistics.

(IX) Hirsh (h)-index: The h-index is an author-level
metric that measures both the productivity and
citation impact of the publications of a scientist or
scholar (16). After h-index of the author in concern
in the publication were noted from Web of Science;
bibliometric (h-index) and altmetric parameters
(AAS and dimensions-badge) were compared and

interpreted.



Statistical analysis

Descriptive and correlational statistics were
performed; meanzSD/min-max for numerical and
number/percentage for categorical values are
given. Kruskal-Wallis test was used for altmetric and
dimensions-badge value comparisons while post-hoc
analyses were performed by Dunn test. Spearman
correlation coefficients were calculated to detect
a linear relationship between numerical variables.
Beta coefficients were estimated by univariate
linear regression analysis. All statistical analyses
were performed by using SPSS (Statistical Package
for the Social Sciences, SPSS Inc., Chicago, IL, USA)
21.0 package program and p<0.05 was considered

statistically significant.

35

30

o ~ N
) o I

Percent of publications

RESULTS

Descriptive Data

Among the top-100 publications with the highest
AAS in Altmetric Explorer homepage (https://www.
altmetric.com/), 67 was related to COVID-19 and
the top-100 COVID-19 publications were extracted
amongst the first 145 AAS-ranked publications. The
top-100 publication list is given in Appendix 1 with
some basic descriptive values such as where it is
published; the main subject, AAS, and dimensions-
badge values of each publication. Briefly, the content
of the first 3 articles was about the impact of non-
pharmaceutical interventions on virus transmission,
the origin of SARS-CoV-2 and, chloroquine usage,
respectively. Publication-year was 2020 for 96% of
publications; two were published in 2015 while one
in 2007 and one in 2005. The distribution of top-100
publications on monthly basis is shown in Figure 1.

Altmetric Explorer search was
performed in 03¢ June 2020

5 6 7 8 9 10

Months, 2020

Figure 1. Monthly distribution of top-100 publications

Articles in June, July, and August are the ones declared to be accepted for publication for that month.

*4 (4%) of the articles published in different years, not in the first 6 months of the pandemic, and categorized differently
(#16 published in December 2015; #35 published in October 2007; #3 published in March 2005; #20 published in August 2015)
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The number of publications in January and February
is only 5 and 7 respectively, while a nearly equal
number of publications exist in March (n=26), April
(n=25), and May (n=24).

The main scientific areas of top-100 COVID-19
publications are summarized in Figure 2 while the
main content/main idea of publications is given in
Figure 3 and Table 1. Predominated scientific areas
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MEDICAL
MEDICAL& HEALTH yptinder T
SCIENCES n=3
n=10 =11 COMPERATIVE
. GENETICS
ECONOMICS B UNOLOGY
n= n=
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n= =1 BIOLOGICAL
SCIENCES
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SOCIAL
SCIENCES zﬁkolcuuunm
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SCIENCES
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Figure 2. Main scientific areas of top-100 COVID-19 publications

16
H N w
Q NE g N o e
S S @‘3"6 o“oﬁ, eé\d, & G o&«,
s & & &£ & M
€ & ST &
&
e\&
>

Figure 3. The main content of top-100 COVID-19 publications
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Table 1. Distribution of the main idea of top-100 COVID-19 publications

Main Content Main Idea of Publication N
Scenario comparisons to predict the impact of
nonpharmacological preventive methods for public L
Broader evaluation of the situation-Lessons from the disease 1
Broader evaluation of the situation in a specific area
*Cities, places... 6
*Approach evaluation 2
*In cruise ship 2
*Dynamics in a specific area 1
Broader evaluation of the situation in a specific area and time 5
Community 1st case in a specific area 1
(n=29)
Broader evaluation of the situation in a specific group
* General 3
* In children 1
*Fitness dance class 1
*Research risks in specific groups 1
*Specific groups dynamics 1
*Qutbreak dynamics 1
Remote effects on population-psychological 1
Different effects of country-based measures 1
Seroprevalence; estimated population prevalence 1
Spread 1
Lack of documentation of spread 1
Protective equipment 6
Transmission in general 5
Viral persistence on surfaces 1
Viral pathogenicity/ viability of virus on surfaces 1
Viral shedding 1
'(I'rr]ir2157r;m'ssion Virus load 1
Incubation period 1
Indoor transmission 1
Transmission-temperature humidity 1
Reducing the transmission in the community 1
Airborne transmission 1
Transmission-case 2
Transmission dynamics 1
Transmission via asymptomatic person 1
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Table 1 (cont.) . Distribution of the main idea of top-100 COVID-19 publications

Main Content Main Idea of Publication N
Hydroxychloroquine 5
Plasma 1
Ivermectin 1
Remdesivir 3
'(I'r:i?teTent Azithromycin/ hydroxychloroquine 2
Remdesivir/ hydroxychloroquine 1
Azithromycin clearance 1
Ritonavir 1
Adverse effects-mortality increase 1
Clinical features 1
Clinical course-risk-mortality 1
Severe outcomes 1
Clinical course and prognosis Outcomes in specific body systems 1
(n=8) Risky conditions for the emergence of disease in an individual 1
Clinical characteristics in a specific area and people 1
Laboratory characteristics of people in a specific area 1

Severity estimates, bias

Viral genomics/genetic origin

Genetics - -
(n=7) Spike protein 1
General-biology and genetics 5
Economic effects 2
Social Female academic 1
(n=6) Social evaluation of the situation 2
Global spread origin 1
Prophylaxis Prophylaxis in general 3
(n=5) Prophylaxis with BCG 2
Other Reinfection prevention 1
(n=2) Laboratory-seroconversion 1
TOTAL 100

of top-100 COVID-19 publications are medical and groupedinorderas (A) community-related (evaluation
health sciences; followed by public health/ health of the situation in specific places and groups in
services and clinical medicine. Clinical microbiology, specific times; especially estimates about the impact
comparative genetics/genomics, pharmacology, social  of nonpharmacological preventive methods for the
sciences, and economics are the other prominent public; n=28), (B) transmission (seroprevalence,
aspects. The main contents of publications can be spread, experimental and theoretic estimates;
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n=27), (C) treatment (mainly hydroxychloroquine,

azithromycin, ivermectin, remdesivir, ritonavir,
plasma; n=16), (D) clinical course and prognosis
(clinical and laboratory characteristics, biases in
severity estimates, severe outcomes, mortality risk;
n=8), (E) genetics (virus genomics and spike protein;
n=7), (F) social (including economic aspects and
global spread origin; n=6), (G) prophylaxis (in general
and with BCG; n=5), (H) other (seroconversion and

prevention of reinfection; n=2).

Journal Q Categories And Level Of Evidence

While 84 of those top-100 publications were
published in journals, 16 were found in electronic
resources other than journals. Q categories of
publications in journals were listed as follows;
seventy-four (88,1%) were in Q1, nine (%10,7) in
Q2, and one (%1,2) in Q4 categories. Percentages of
publications are 5%, 7%, 28%, and 47% for Level 1,
Level 2, Level 3, and Level 4 evidence, respectively.
Figure 4 summarizes the distribution of top-100
COVID-19 publications based on journal Q categories
and level of evidence.

35

30
25
20
15
10
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Blevell Elevel2 Elevel3 Oleveld

Not Journal

Figure 4. Distribution of top-100 COVID-19 publications based on journal Q categories and level of evidence

*SIGN (Scottish Intercollegiate Guidelines Network) Criteria were used to decide evidence levels of publications in concern
(Sign 100, 2015) (https://www.sign.ac.uk/media/1052/sign100.pdf).

Level-1: meta-analyses, systematic reviews of RCTs, or RCTs;

Level-2: systematic reviews of case-control or cohort studies;

cohorts, case-control studies;

Level-3: Non-analytic studies, such as case reports, case series;
Level-4: Expert opinion, animal studies, physiologic laboratory studies

Journal categories (Q1, Q2, Q3, and Q4) detected from Web of Science. Publications that are not published in scientific
journals but published only in electronic sources such as Medrxiv, Biorxiv, Mendeley, etc. categorized as “Not Journal”.

419
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Altmetric Attention Score And Dimensions-Badge

Mean AAS was 9958,07+7543,15
5178-66129) and mean dimensions-badge value was
270,21+566,96 (min-max: 1-3800). Dimensions-badge
value and AAS representation of the #3 article of

(min-max:

top-100 COVID-19 publications given as an example
in Figure 5. The distribution of mean values of

Dimensions Badge

276
206

23
3.45

Altmetric

altmetric attention score (AAS) and dimensions-
badge on scientific journal-basis and publication-year
basis are shown in Table 2. There was no significant
difference in AAS on monthly comparisons (p=0,673)
but the dimensions-badge mean value in January was
significantly higher than in other months (p<0,05)
(Table 3).

Total citations
Recent citations

Field Citation Ratio
Relative Citation Ratio

B News (93)

28348

Blogs (16)

Twitter (41695)

Patents (2)
Facebook (20)

Reddit (8)
Video (3)

[ Mendeley (826)

Figure 5. Altmetric attention score (AAS) and dimensions-badge of the #3
article of top-100 COVID-19 publications

Table 2. Journal-based and publication-year-based distributions of mean values of altmetric attention score (AAS) and

dimensions-badge

% AAS mean Dimensions- badge mean

Publication Years

2020 96 9714,62 274,40
2015 2 12722,50 119,50
2007 1 9167,00 206,00
2005 1 28348,00 276,00

TOTAL 100
420 Turk Hij Den Biyol Derg




Table 2 (cont.). Journal-based and publication-year-based distributions of mean values of altmetric attention score (AAS)

and dimensions-badge

% AAS mean Dimensions- badge mean

Journals
New England Journal of Medicine 19 9301,42 413,84
The Lancet 12 8074,00 551,83
Nature 8 13038,50 113,63
JAMA 7 8758,71 581,29
Medrxiv* 6 10301,50 46,00
Science 6 10920,67 89,50
Emerging Infectious Diseases 4 9076,75 23,75
MMWR (Morbidity and Mortality Weekly Report) 4 8576,75 47,75
BMJ (British Medical Journal) 3 8266,00 33,00
Annals of Internal Medicine 2 7745,50 176,50
Biorxiv* 2 7449,00 35,00
Proceedings of the National Academy of Sciences of the USA 2 7434,50 30,50
SSRN Electronic Journal 2 10135,50 38,50
Antiviral Research 1 12525,00 61,00
Bioscience Trends 1 8033,00 363,00
Cell Research 1 7286,00 740,00
Clinical Microbiology Reviews 1 9167,00 206,00
International Journal of Antimicrobial Agents 1 9912,00 530,00
Journal of Hospital Infection 1 12802,00 242,00
Journal of Medical Virology 1 5532,00 159,00
Journal of Travel Medicine 1 5712,00 48,00
Medecine & Maladies Infectieuses 1 5540,00 74,00
National Science Review 1 7234,00 140,00
Pediatrics 1 7410,00 252,00
Travel Medicine and Infectious Disease 1 6829,00 6,00
Virology Journal 1 28348,00 276,00

Subtotal 90 9438,80 270,21
Dimensions-badge value cannot be calculated by altmetric com** 10 1320,11 -

TOTAL 100 9958,07 270,21

*Not journal but an electronic area accumulating pre-print versions of articles in the peer-review process; so,
AAS and dimensions-badge values of those articles can be calculated by altmetrics.com, thus grouped in “journal”

categories in this table.
“#1, #33, #50, #53, #12, #26, #41, #45, #71, #82
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Table 3. The monthly based comparisons of altmetric attention score (AAS) and dimensions- badge mean values

Altmetric attention score (AAS) Dimensions-badge

MeantSD Median P Mean+SD Median P
January 8284,50+4058,28 6667,5 21177,75+1776,20 449,5
February 8201,71+2884,49 6812,0 b477,57+769,55 242,0
March 10930,41+11457,39 8436,0 ©333,83+467,65 144,5
April 10430,75+7175,37 7294,5 5237,83+496,43 58,0
0,673 0,009
May 8386,52+3427,03 7364 b58,86+91,94 23,0
June 10461,50+4560,76 8601,5 b242,00+71,53 252,0
July 11711,00+3234,13 11295,0 549,67+23,63 58,0
August 13605,67+12797,49 7114,0 ®93,33+158,20 3,0

P-value was obtained from the Kruskal-Wallis test. (post hoc test: Dunn).

a) Details of specific electronic sources

Specific electronic sources that give citations
to top-100 COVID-19 publications
number of citations given in this specific electronic

in concern,

source to the publication (only top-3 publications
are given due to page/space limitations), ranking
number of the publication based on AAS, some other
descriptive (Mean+SD, min-max) values of citations
of top-100 COVID-19 articles are summarized in
Table-4. Also, a detailed version covering top-10
publications disseminated in each electronic source
is given in Appendix 2. When carefully look at what
is disseminated, one can notice different electronic
sources interested in different articles in general. Top-
10 interested publications in Twitter (the leader and
the representative of public part of disseminations)
was #1, #2, #10, #3, #13, #8, #5, #6, #11, #28 while
#73, #21, #16, #35, #3, #13, #48, #20, #63, #51 for
Mendeley (reflecting mostly academicians).

b)Geographic breakdown type distributions

The geographic breakdown type distribution
of citations is given in Figure 6. The first 5 country

Turk Hij Den Biyol Derg

contributing citations for each publication were
documented; then total 100
publications calculated and summarized in that
Figure. United States (19%), United Kingdom (18%),
and Canada (11,6%) were the countries generating
half of the citations. Mean values of the distribution

distribution for

of citations/electronic disseminations from different
demographic groups for top-100 articles are given
in Table 5 and the demographic breakdown type
distribution of each of those 100 publications
summarized in Figure 7. The mean value of citations
from members of the public is the highest (13076,54;
min-max:1423-140452);
practitioners, and science communicators such as

followed by scientists,

journalists, bloggers, or editors.
c) Demographic breakdown type distributions

Mean values of citations/electronic disseminations
from different demographic groups for top-100
articles are given in Table 5, while the demographic
breakdown type distribution of citations/electronic
disseminations for each of those top-100 publications
summarized in Figure 7.



Table 4. Some descriptive values about specific electronic sources that give citations to top-100 COVID-19 publications in

concern (short top-3 version)

The specific electronic Number of citations Ranking Mean+SD of citations of Min-Max values of
source that gives citations given in this number of top-100 COVID-19 articles citations of COVID-19
to top-100 COVID-19 specific electronic publication | in concern on this specific | articles in concern on this
publications in concern source (only top-3)* | based on AAS electronic source specific electronic source
154442 #1
Tweeters&tweets 73357 #2 14781,77+17971,95 0-154442
63684 #10
3442 #73
Mendeley downloadsé& saves 2581 #21 113,06+467,24 0-3442
1065 #16
933 #4
News outlets 626 #1 238,41+166,55 4-933
604 #37
132 #2
Facebook pages&: posts 102 #54 25,48+21,68 0-135
91 #44
117 #1
Blogs&Blog posts 92 #4 25,48+19,62 0-117
74 #2
33 #17
Reddit(ors)& reddit threads 33 #89 10,64+8,52 0-33
32 #74
7992 #83
Policy source& documents 6 #14 2,18+1,47 1-6
6 #28
17 #32
Videos&video uploaders 13 #2 2,26+3,24 0-17
11 #14
12 #69
Wikipedia pages&references 1 #14 1,89+1,47 0-12
10 #31
3 #17
Q&A thread 2 #1 0.20+0,51 0-3
2 #14
1 #17
F1000 reviews 1 #14 0,32+0,47 0-1
1 #59

*The top-10 version of this table is given in Appendix 2 to clarify the different scattering patterns of articles in specific electronic sources.
There were no citations to those top-100 publications from Academic Source, News Media Stories, Publons, Pubpeer,
Linkedin, Pinterest pins, SinaWeibio posts. Electronic sources giving only one citation in total were Research Highlight
Platforms (for #2); CiteULike (for #35) and Book Reviews (for #28). Peer-Review Site posts gave only two citations, one for
#85 and one for #94. Patent Websites created a total of 3 citations (two for #3 and one for #35). Google+ posts gave a total
of 6 citations (three citations for #33, two for #20, and one for #16) to top-100 publications in concern.
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Figure 6. Geographic breakdown type distribution of citations for top-100 COVID-19 publications

Table 5. Mean values of citations and electronic disseminations from different demographic groups for top-100 articles

Mean +SD Min-Max

Members of the public®

13076,54+16564,23 1423-140452

Scientists 905,91+931,90 61-7182
Practitioners 487,56+371,86 54-2973
Science communicators (journalists, bloggers, editors) 279,14+368,19 11-3185

*Altmetric Explorer website defines the group as “people who do not tweet links to scholarly publications”.

d) Correlation and regression analysis of altmetric
and bibliometric parameters

Correlation analysis of AAS, dimensions-badge,
and h index summarized in Table 6. There was a
weak positive correlation between two altmetric
parameters (namely, AAS and dimensions-badge)
(r=0.250; p=0.017). But when correlations between
(AAS
bibliometric (h-index) parameters were analyzed,

altmetric and dimensions-badge) and
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there was no significant correlation (p>0.05).
Regression analysis of AAS and dimensions-badge
summarized with the scatterplot given in Figure 8.
Univariate linear regression analysis reveals that 6.2%
of the variation in AAS was explained by dimensions-
badge. 1 unit increase in dimensions-badge resulted
in a 1.1 increase in AAS. Model to estimate AAS was

=9188.61+1.1*X

Altmetric Attention Score Dimensions-Badge *
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Figure 7. Demographic breakdown type distribution of citations and electronic disseminations for each of those top-100
publications

“Member of the public” is defined as “person who do not tweet links to scholarly publications” on the Altmetric Explorer
website.

Table 6. Correlation analysis of altmetric attention score (AAS), dimensions-badge, and h index

AAS Dimensions-badge
r 0,250
Dimensions-badge p 0,017
n 90
r -0,002 -0,057
H Index p 0,982 0,615
n 84 79

r was obtained from the spearman rank correlation coefficient.
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Figure 8. Scatterplot of altmetric attention score and dimensions-badge regression analysis

DISCUSSION and CONCLUSION

In the first 6th month of COVID-19 pandemic,
knowledge
dissemination globally. COVID-19 is the most popular

there was a surge of scientific
scientific content disseminated in social media at
the beginning of June 2020; namely, 6-months-after
the notification of the first case by the Chinese
Government or 3-months-after the declaration of
the pandemic by the World Health Organization. The
matter is so popular that 100 of the first 145 most
remarkable publications is about COVID-19 regardless
of the publication date, discipline, or scientific area
on the Altmetric Explorer website.

The content of the most-disseminated 100
publications seems parallel to the incognita phase of
the pandemic. The main content of publications can
be listed in descending order as follows: community-
related (evaluation of the situation in specific places
and groups in specific times, especially estimates
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about the impact of nonpharmacological preventive
methods for the public); transmission (seroprevalence,
spread, and theoretic estimates);
treatment (mainly hydroxychloroquine, azithromycin,

experimental

ivermectin, remdesivir, ritonavir, plasma); clinical
course and prognosis (clinical laboratory
characteristics, biases in severity estimates, severe

and

outcomes, mortality risk); genetics (virus genomics
and spike protein), social (including economic aspects
and global spread origin), prophylaxis (in general
and with BCG); seroconversion and prevention of
reinfection. Eventually, what shapes the publications
as well as the share-tendencies in electronic sources
are the needs of people who are confronted with
an unfamiliar threat, the curiosity, and some
expert assumptions with previous connotations. For
example, the top-3 publications were about the
impact of non-pharmaceutical interventions on virus
transmission (17), the origin of SARS-CoV-2 (18), and,

chloroquine usage (19), respectively.



Scientifically productive 3 countries [United States
(19%), United Kingdom (18%), and Canada (11,6%)]
generated the half of the citations. The other foremost
countries were Spain, Japan, France, Brazil, Australia,
Mexico, India, Italy, Thailand, Turkey, Germany, Chile,
China, Korea, Argentina, Colombia, Austria, Ireland,
Nigeria,
Indonesia. Some of those countries were the ones

Malesia, Uruguay, Paraguay, Philippines,
effected by the pandemic badly. So, the relationship
between the fluctuations in the epidemic curve in
global context and the citations of countries can be
searched in future studies.

Not surprisingly, publication year was 2020 for
all top-100 publications, except 4 of them: (A) #3
discussing chloroquine is a potent inhibitor of SARS
coronavirus infection and spread (August 2005)
reflecting a hope for COVID-19 treatment (B) #16
laboratory study discussing a SARS-like cluster
of circulating bat coronaviruses shows potential
for human emergence (November 2015) probably
reflecting the curiosity about the origin of the
pandemic (C) #20 cluster-randomized trial comparing
cloth masks with medical masks in healthcare workers
(March 2015) reflecting the prioritized protective
need for healthcare workers and (D) #35 severe
acute respiratory syndrome coronavirus as an agent
of emerging and reemerging infection (October 2007)
reflecting a need for a background knowledge that
potentially related to COVID-19. All other publications
are newly generated and cited/disseminated during
the epidemic.

Although enormously fast accumulation and
dissemination of new scientific publications were
witnessed, it seems sens clinique rather than strict
evidence-based advice has transferred to Q1 scientific
journals as well as to policy documents within the 6th
month of the pandemic. Most (74%) of the disseminated
publications were published in Q1 scientific journals
but evidence levels of those articles were mostly
level-4 (n=47) and level-3 (n=38). In epidemiology,
the level of evidence is very crucial for what we
can or cannot conclude from a publication. On 7th

and 8th of April, the WHO Information Network for
Epidemics (EPI-WIN) held a global online consultation
on managing the COVID-19 infodemic and the first
principle declared was “interventions and messages
(20).
Infodemic is a new terminology gathering the terms

must be based in science and evidence”

“information” and “epidemic” defined by the WHO
as “overabundance of information - some accurate
and some not - that occurs during an epidemic” (21).
Publications with controversies or with a low level of
evidence status (namely level Il or level IV) may be
kept back for journals by scientists, while scientists/
practitioners/science communicators may prefer to
share publications with more concrete results with
a high level of evidence (namely level | or level Il)
in their electronic sources during this pandemic.
Eventually, scientists do their share of diminishing
infodemic about COVID-19.

When we carefully look at what kind of scientific
knowledge was disseminated during the first 6-months
of the pandemic, one can easily notice that different

electronic sources were interested in different
articles in general.
In  Twitter, which is the leader and the

representative of the public part of disseminations,
top-10 publications were #1 (is there a benefit of
personal protective equipment usage on COVID-19
#2 (can the
origin of the virus be pangolins rather than bats?),

mortality or healthcare demand?),

#10 (urgent and undeferrable need of personal
protective equipment for healthcare facilities),
#3 (chloroquine treatment effectiveness on SARS-
CoV-1), #13 (successful treatment with convalescent
plasma), #8 (evidence about surgical face masks
could prevent transmission of human coronaviruses
and influenza viruses from symptomatic individuals),
#5 (seroprevalence and estimate of how many
people infected in Santa Clara County, California),
#6 (understanding the future effects of COVID-19
(COVID-19 outbreak associated

with air conditioning in a restaurant in China) and

transmission), #11

#28 (clinical characteristics of coronavirus disease
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2019 in China).

In Mendeley, on the other hand, reflecting mostly
academician part of disseminations, preferentially
shared #73 (clinical characteristics of 138 hospitalized
with 2019
pneumonia in Wuhan), #21 (characteristics of and

patients novel coronavirus-infected
important lessons from 72.314 cases from China), #16
(a SARS-like cluster of circulating bat coronaviruses
shows potential for human emergence), #35 (severe
acute respiratory syndrome coronavirus as an agent of
emerging and reemerging infection), #3 (chloroquine
for SARS-CoV-1 treatment), #13 (treatment with
convalescent plasma), #48 (response to COVID-19
in Taiwan big data analytics, new technology, and
#20

with medical masks in healthcare workers), #63

proactive testing), (cloth masks compared
(experience about 5700 patients hospitalized with
COVID-19 in the New York City), #51 (turbulent gas
clouds and respiratory pathogen emissions, potential
implications for reducing transmission of COVID-19).

Thus, we can easily understand that within the
6th month of the pandemic academicians preferred to
disseminate experiences of large-patient series while
the public preferred to disseminate implications
about what is potentially protective or risky for
them. But interestingly, treatment modalities are
disseminated not only by academicians/scientists but
also by the public. Therefore, it is wise not to share
uncertain treatment options on electronic platforms.
For example, articles about hydroxychloroquine (that
had been used in SARS-CoV-1 treatment) shared as
a worth-trying drug in SARS-CoV-2 in electronic
platforms and the record-breaking number of citations
and disseminations were given to articles related to
chloroquine (in our study 10% of articles related to
#3,#27 #32,#42
Later on,

chloroquine/hydroxychloroquine;
,#47 ,#55,#58,#67,#90,#95).
large-scale randomized controlled trials and meta-

preliminary

analyses have failed to show any survival benefit and
even some authors declared about potential harms
of hydroxychloroquine prophylaxis/treatment in
COVID-19 (22-24); eventually, controversies about
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the efficacy and safety of hydroxychloroquine
in COVID-19 treatment had emerged (25). While
innocent scientific prudence turned into a gain
for authors, journals, and websites in terms of
citations; it had probably risen the infodemic in
public. Because infodemic is another emerging
problem adding on COVID-19 pandemic, information
generator groups should remind themselves honesty
is crucial and misleading messages for the public may
have enormous consequences compared to easily
repairable or revisable consequences in the world of
science.

Another clue for this suggestion comes from
the analysis of dimension-badge and AAS in our
study. Results reveal that academia discussed and
disseminated publications related to COVID-19 much
more in the first month of pandemic (dimensions-
badge mean value in January was significantly
higher than in other months); but then knowledge
transfer propagated parallelly in academia and
(there
was no significant difference in AAS on monthly

other platforms, including the public
comparisons). Tweets are the main distributor of
publications (Table 4) and publications forwarded
mostly by public members rather than scientists,
practitioners, or science communicators (journalists,
bloggers, editors) (Table 5). Because the discussions
propagated parallelly in those groups for each of
the top-100 publications (Figure 7), we may assume
that the initiator of the dissemination was the
scientists, practitioners, and science communicators.
Consequently, every scientist/  practitioner/
communicator should be careful, or more ethically
responsible, about the publication they choose to
disseminate. Although EPI-WIN specifically works for
diminishing infodemic, scholarly also undertaken the
responsibility.

On the other hand, because the public shares
knowledge that seems beneficial or risky for them,
dissemination of important scientific knowledge
about COVID-19 in social media platforms may be

a good device for health professionals who wants



to affect the public’s knowledge and attitudes.
Their interpretation and clear explanatory public
messages might also be critical, considering only 15%
of discussed COVID-19 articles were in level-1 and
level-2 evidence.

Eventually, the results of our study emphasize
the importance of communication of scientists with
the public. A recent digital epidemiological study
investigating the COVID-19 related web search
behaviors using Google trends revealed that Google
searches related to COVID-19 in Turkey rapidly
increased following around 30th January 2020 when
the epidemic was announced in China, then clear
peak was seen around 26th February 2020 when the
number of infections rapidly increased in lItaly, the
apex point was seen around 11th March 2020 when
the announcements of the first case in the country
(synchronized with the declaration of the pandemic)
and public attention continued parallelly with the
massive precaution measures for 26 days (26). Since
scientific knowledge affects everyday life, scientists
should be aware of their hidden impact; should not
forget they are talking with the public when they
are discussing or sharing something on electronic
platforms.

We found a positive correlation between the
weighted count of all of the attention a research
output has received (namely, AAS) and the summary
of the web origin of citations about the publication
in concern (namely, dimensions-badge). Although
the correlation is weak, two altmetric parameters
are related to each other. Eventually, the relative
citation performance of an article when compared to
similarly-aged articles in its fields of research area,
relative citation performance of an article when
compared to other articles in its area of research
(namely, dimensions-badge) effects the raised score
of a publication by people’s mentions (namely,
AAS). Expectedly, we found that those two altmetric
parameters (namely, AAS and dimensions-badge) that
measures the “dissemination impact” of an individual
article in social media accounts were not significantly

correlated with h-index (a bibliometric parameter and
an author-level metric measuring productivity and
citation impact of the publications of a scientist or
scholar). These relatively new “altmetric parameters”
gives an insight about the what is “hot” in the web or
what is “popular nowadays” for people, independent
from the “words of popular authors. Thus, altmetric
look to COVID-19 in this mid-year evaluation reflects
what is more popular for people rather than what
most cited-authors said.

Altmetric analysis may be a good quantification
way for the evaluation of COVID-19 pandemic
related article-burst, but it has some limitations
(27). First of all, altmetrics “don’t tell the whole
story” (12). Unless we give a detailed look at “who
talks and says what” in electronic platforms, we
may not interpret the situation completely by
altmetrics. Although the main dissemination route
is Twitter for Altmetric Explorer, it gathers other
disseminations generated by very different platforms
in a limited amount. Within the 6th month of
pandemic contribution of electronic sources were
as follows in descending order: Tweeters&tweets,
Mendeley downloadsé&saves, news outlets, Facebook
pages&posts, blogs&blog posts, Reddit(ors)&reddit
threads, policy source&documents, videos&video
uploaders, Wikipedia pages&references, Q&A thread,
F1000 reviews (Table 4). Remarkably, one publication
in policy document group (#83: an editorial about
“war of US with COVID-19”, published in April 2020 and
summarizing “the six steps to mobilize and organize
that enables...to defeat COVID-19 by
early June, in 10-weeks) (28)

the nation....
doubles the cites of
the most popular publication in Mendeley (article
#73 summarizing the clinical characteristics of 138
hospitalized patients with 2019 novel coronavirus in
Wuhan) (7992 versus 3442 citations) (29). In other
words, an opinion may be more popular than strict
scientific observations, in electronic platforms.
Thus, we should admit the qualitative aspects of
altmetrics, even though we list publications via using
mathematically calculated scores, namely AAS.
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In conclusion, the first 6 month of pandemic

. COVID-19 was highly attractive topic in
both scientific and public platforms worldwide, but
evidence levels were unsatisfactory in general.

. There was a surge of scientific knowledge
dissemination globally on electronic platforms but
most have a relatively poor scientific evidence level

. Academicians preferred to disseminate
experiences of large-patient series while the public
preferred to disseminate implications about what is
potentially protective or risky for them

. Altmetrics may reflect what is more popular
for people rather than what most cited-authors said

. Treatment modalities for COVID-19 are
disseminated not only by academicians/scientists
but also by the public. Therefore, it is wise for
academicians/scientists not to share uncertain
treatment options on electronic platforms, to be
ethically more responsible about the publication
chosen to disseminate, and eventually to combat
with infodemia.

Appendix 1. The top-100 publication list with some basic descriptive values of each publication

Rank Of Title Of The First Main Subject Of The Where Published Type Of The Level Of AAS Dimensions-
Article Publication Author Article Publication Evidence Badge
Report 9: Impact of S . .
- cenario comparisons .
non-pharmaceutical X X Imperial College
: . . to predict the impact . .
interventions (NPIs) Neil M N COVID-19 Projection, via
#1 of nonpharmacological 5 4 66129 NC
to reduce COVID-19 Ferguson B Response Team scenarios
N preventive methods for
mortality and ublic Report, London
healthcare demand P
#2 The proximal origin of | Kristian G. Vllja.l genomics/ genetic N —— Gommenchletten 4 34244 247
SARS-CoV-2 Andersen origin
Chloroquine is a
potent inhibitor of Martin J Drug treatment- . Laboratory study,
e SARS coronavirus Vincent chloroquine Viirelezgy Jane] cell culture 4 ALY 2
infection and spread
Aerosol and Surface Neeltje New England
#4 Stability of SARS- - V_lral_ Pathogemqty/ S — Laborat_ory study, 4 24951 610
CoV-2 as Compared P viability of the virus e comparison
with SARS-CoV-1
COVID-19 Antibody Community- .
#5 Seroprevalence in Eran seroprevalence; ey SCer:J;s ::VC;[];:?: 3 21146 2
Santa Clara County, Bendavid estimated population P
California prevalence
Projecting the
transmission dynamics Stephen M.
#6 of SARS-CoV-2 through tep * | Transmission-spread Science Projection 4 20034 99
. Kissler
the post-pandemic
period
Substantial
undocumented
infection facilitates Transmission- lack Simulative
#7 the rapid Ruiyun Li of documentation of Science o 4 17233 308
A P estimation
dissemination of novel spread
coronavirus (SARS-
CoV-2)
Respiratory virus
#8 shedding in exhaled Nancy H. Trar!smlsswn-protectwe N Mo RCT 1 17029 79
breath and efficacy of | L. Leung equipment
face masks
e s New England
#9 GOMI2-— NEmEE G Anthpny 5 Transmission Journal of C°T“"‘F‘"t’ 4 16706 149
the Uncharted Fauci o editorial
Medicine
s N New England
#10 In Pursuit of PPE GG || WENEHIERHTSEER | Gl Comment, letter 4 16658 2
Artenstein | equipment Medicine

430 Turk Hij Den Biyol Derg



Rank Of
Article

Title Of The
Publication

First
Author

Main Subject Of The
Article

Where Published

Type Of The
Publication

Level Of
Evidence

Dimensions-
Badge

#11

COVID-19 Outbreak
Associated with
Air Conditioning

in Restaurant,
Guangzhou, China,
2020

Jianyun Lu

Transmission

Emerging
Infectious
Diseases

Case-series

15133

23

#12

WITHDRAWN. Uncanny
similarity of unique
inserts in the 2019-
nCoV spike protein to
HIV-1 gp120 and Gag

Prashant
Pradhan

Genetic-spike protein

Withdrawn (And
put on Biorxiv till
editors complete
the review
process)

Comment, in
Biorxiv

14900

#13

Treatment of 5
Critically Ill Patients
With COVID-19 With
Convalescent Plasma

Chenguang
Shen

Treatment-plasma

JAMA

Case-series

14895

191

#14

Clinical features of
patients infected with
2019 novel coronavirus
in Wuhan, China

Chaolin
Huang

Clinical features

The Lancet

Case report

14271

3800

#15

Clinical course and
risk factors for
mortality of adult
inpatients with
COVID-19 in Wuhan,
China: a retrospective
cohort study

Fei Zhou

Clinical course-risk-
mortality

The Lancet

Retrospective
cohort

13376

1500

#16

A SARS-like cluster
of circulating bat
coronaviruses shows
potential for human
emergence

Vineet D
Menachery

Genetic

Nature Medicine

Laboratory study

13214

186

#17

Persistence of
coronaviruses on
inanimate surfaces
and their inactivation
with biocidal agents

Guenter
Kampf

Transmission-
persistence of the virus
on surfaces

Journal of
Hospital Infection

Review

12802

242

#18

The FDA-approved
drug Ivermectin
inhibits the
replication of SARS-
CoV-2 in vitro

Leon Caly

Treatment-ivermectin

Antiviral Research

Laboratory study,
cell culture

12525

61

#19

Remdesivir in adults
with severe COVID-19:
a randomized,

a double-blind,
placebo-controlled,
multicentre trial

Yeming
Wang

Treatment-remdesivir

The Lancet

RCT, multicenter

12244

63

#20

A cluster-randomized
trial of cloth masks
compared with
medical masks in
healthcare workers

C Raina
Maclntyre

Transmission-protective
equipment

BMJ Open

RCT, cluster

12231

53

#21

Characteristics of and
Important Lessons
From the Coronavirus
Disease 2019
(COVID-19) Outbreak
in China: Summary
of a Report of 72

314 Cases From the
Chinese Center for
Disease Control and
Prevention

Zunyou Wu

Community-lessons
from disease- broader
evaluation of the
situation

JAMA

Case series

11727

1300

#22

Severe Outcomes
Among Patients with
Coronavirus Disease
2019 (COVID-19)

- United States,
February 12- March
16, 2020.

Stephanie
Bialek

Prognosis-severe
outcomes

Morbidity and
Mortality Weekly
Report (MMWR)

Cross-sectional

11699

156
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Rank Of Title Of The First Main Subject Of The Where Published Type Of The Level Of AAS Dimensions-
Article Publication Author Article Publication Evidence Badge
Temporal dynamics
3 in v1ral'sh‘e(‘1¢ng and Xi He Transrplss1on-v1ral Nt (fesiehe Estimation via 3 11626 101
transmissibility of shedding cases
COVID-19
#24 Indoor transmission of |\, qiAN | Transmission-indoor Medrxiv ggﬁasgg:%?al 3 11381 3
SARS-CoV-2
cases
High Temperature and
05 High Hum1d'1t¥ Reduce | Jingyuan Transmission- n SSRN Electronic e 2 11295 58
the Transmission of Wang temperature humidity Journal
COoVvID-19
Reducing the Kimberl Transmission-
#26 transmission of SARS- y community reducing Science Comment 4 11262 NC
A. Prather o
CoV-2 the transmission-
Outcomes of Two arou
O i BT Joseph Treatment- comgarisgn
#27 usage in United States . . Medrxiv 2 10488 57
e Magagnoli hydroxychloroquine for treatment,
veterans hospitalized interventions
with COVID-19
Clinical Community-broader New England
Characteristics of Wei-Jie evaluation of the S Cross-sectional,
#28 X By R L. - Journal of o 3 10431 2100
Coronavirus Disease Guan situation in a specific L. descriptive
; : Medicine
2019 in China area
High SARS-CoV-2
Attack Rate Following Community-broader Morbidity and
Exposure at a Choir Lea evaluation of the N Y Cross-sectional,
#29 . X R L. e Mortality Weekly o 3 10253 3
Practice —Skagit Hamner situation in a specific descriptive
X Report (MMWR)
County, Washington, area
March 2020
Universal Screening Community-broader NeE e
for SARS-CoV-2 in Desmond evaluation of the S
#30 N . L. i Journal of Comment, letter 4 10145 49
Women Admitted for Sutton situation in a specific L.
X Medicine
Delivery group
First Case of 2019 . . - New England
#31 Novel Coronavirus in ﬁ;ﬁ:::lee L ;i;:ase i &) epeeiite Journal of Case report 3 9948 828
the United States Medicine
Hydroxychloroquine
andlezitiromyein International Two grou,
as a treatment of Treatment- Journal of . garisgn
#32 COVID-19: results of Gautret P azithromycin/ - . P 2 9912 530
. Antimicrobial for treatment,
an open-label non- hydroxychloroquine .
. - Agents nonrandomized
randomized clinical
trial
Engineered bat virus .
#33 stirs debate over risky el Gl ErEEeErEn S et Novs & Comment 4 9619 NC
Butler risk in specific groups Comments
research
Transmission of 2019- New England
#34 eodinecton from Camil Transmission-case Journal of Case report 3 9394 626
an Asymptomatic Rothe L.
X Medicine
Contact in Germany
Severe Acute
Respil -
#35 3 Prophylaxis Microbiology Review 4 9167 206
Agent of Emerging C Cheng Revi
X eviews
and Reemerging
Infection
of Remdesr for .| Jonathan NewEngland | JIERCEe
#36 : . N Treatment-remdesivir Journal of 3 9000 166
Patients with Severe Grein g treatment
. Medicine
Covid-19 effects
The Incubation Period
of Coronavirus Disease
2019 (COVID-19) From fecinm . S .
n7 Publicly Reported Stephen A Traljsmlsswn incubation Ann§l§ of Internal | Estimation via 3 8976 19
X . Lauer period Medicine cases
Confirmed Cases:
Estimation and
Application
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Rank Of Title Of The First Main Subject Of The Where Published Type Of The Level Of AAS Dimensions-
Article Publication Author Article Publication Evidence Badge
Pandemics Depress
the Economy, Public . .
#38 Health Interventions sergio Other-economic effects S LEeiE Review 4 8919 339
o2 Correia Journal
Do Not: Evidence
from the 1918 Flu
Offline: COVID-19 and Richard
#39 the NHS-"a national Situation Lancet Comment 4 8711 15
' Horton
scandal
High Contagiousness
and Rapid Spread o s Emerging S .
#40 of Severe Acute S Commymty GRS 1) Infectious ESliEeT via 3 8705 68
R Sanche a specific area . cases, modeling
Respiratory Syndrome Diseases
Coronavirus 2
Community-broader
41 Reviving the US CDC | No authors | SYaluation of the The Lancet omment 4 8496 NC
situation in a specific editorial
area
Observational Study .
of Hydroxychloroquine | Joshua Treatment- PEEngang QeI
#42 X P 5 5 Journal of of treatment 3 8478 36
in Hospitalized Geleri hydroxychloroquine Medicine T
Patients with Covid-19
#43 ) A Bin Cao Treatment-ritonavir Journal of RCT 1 8436 528
Hospitalized with L.
N Medicine
Severe Covid-19
Coronavirus: the first gs:rlr}:tj?;;y;?r&aeder
#44 three months as it No authors R I . Nature News 4 8211 1
situation in a specific
happened
area
Physical distancing,
face masks, and eye
protection to prevent
#45 person-to-person Derek K Trar!sm15510n-protect|ve The Lancet MeieETEbss 1 8203 NC
transmission of SARS- | Chu equipment
CoV-2 and COVID-19:
a systematic review
and meta-analysis
#46 Do us a favor i, (sl Other- social evaluation | Science Cornmgnt, 1 8102 1
Thorp editorial
Breakthrough:
Chloroquine
phosphate has shown
#47 flpparent ilcacy JEI Jlicatments . Bioscience Trends | Comment, letter 4 8033 363
in the treatment of Gao hydroxychloroquine
COVID-19 associated
pneumonia in clinical
studies
Response to COVID-19 Community-broader
in Taiwan: Big Data C Jason evaluation of the @
#48 Analytics, New situation in a specific JAMA ) L 4 8018 109
Wang viewpoint
Technology, and area (approach
Proactive Testing evaluation)
The airborne lifetime 5
Proceedings of
of small speech .
droplets and their Valentyn Jligdiational Estimation via
#49 pIets al YN | Transmission-airborne Academy of 3 7862 3
potential importance tadnytskyi . cases
: Sciences of The
in SARS-CoV-2
s USA
transmission
COVID-19: Attacks
the 1-Beta Chain
of Hemoglobin . ;
#50 and Captures the ‘gﬁ“m"g Srgi?ﬁf’cs‘;og”t:"s't':zs‘" Chemrxiv Lr?l;iztl%d%c 4 7851 NC
Porphyrin to Inhibit P Y sy phy &
Human Heme
Metabolism
et €E5 Cisves Lydia Transmission-protective
#51 and Respiratory Y q 5 P JAMA Comment, insight 4 7804 63
Bourouiba | equipment

Pathogen Emissions
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Rank Of Title Of The First Main Subject Of The Where Published Type Of The Level Of AAS Dimensions-
Article Publication Author Article Publication Evidence Badge
Lack of Reinfection
in Rhesus Macaques - Other-reinfection — Lab study, animal
22 Infected with SARS- lltn e prevention BionY experiment 4 28] Y
CoV-2
SARS-CoV-2 RNA
concentrations in
primary municipal o .
#53 cewagessludgelasia Jorda'\n Comml'mlty outbreak Medrxiv Correlational 3 7712 NC
O Peccia dynamics study
leading indicator of
COVID-19 outbreak
dynamics
The race for B
#54 coronavirus vaccines: Prophylaxis Nature News 4 7501 4
. . Callaway
a graphical guide
Efficacy of
hydroxychloroquine
in patients with Zhaowei Treatment- . RCT (randomized
i3 COVID- 19: results of Chen hydroxychloroquine fedpay controlled trial) U 7y £C
a randomized clinical
trial
Epidemiology of Community-broader A descriptive
#56 COVID-19 Among Yuanyuan | evaluation of the | pg iaprics craationicy 3 7410 252
A q 5 Dong situation in a specific total cases of an
Children in China
group area
Quantifying SARS-
G2 LS Luca Estimation via
#57 suggests epidemic . Transmission-case Science N 3 7364 97
3 . Ferretti cases, modeling
control with digital
contact tracing
Remdesivir and
dillareaine Treatment-remdesivir-
#58 Sl bl Manli Wang | hydroxychloroquine Cell Research Ll dinti @l 4 7286 740
the recently emerged culture
novel coronavirus
(2019-nCoV) in vitro
On the origin and . .
#59 continuing evolution Xiaolu Tang | Genetic ::\tl:.zcval SaEnEe L::r:ttilédy’ 4 7234 140
of SARS-CoV-2 g
Coronavirus Disease Shin Youn Emerging DETEE
#60 Outbreak in Call S | Transmission-case Infectious peIve, 3 7114 3
Park , cross-sectional
Center, South Korea Diseases
Spike mutation
pipeline reveals the
#61 emergence of a more iz Genetic Biorxiv L sFudy, 4 7111 23
- Korber genetic
transmissible form of
SARS-CoV-2
An outbreak of
severe Kawasaki-like
GiEEERe ol Wi [l Lucio Community-specific Retrospective
#62 epicenter of the Cr— — r?/an'l?ics The Lancet cohortp 2 7110 11
SARS-CoV-2 epidemic: groups dy!
an observational
cohort study
Presenting
Uieradiansis, Community-broader
Comaraitelidtes, e Safiya evaluationyof the Descriptive
#63 Outcomes Among 5700 | 227 vatuatior o JAMA ptive, 3 7088 193
X o Richardson | situation in a specific cross-sectional
Patients Hospitalized —
With COVID-19 in the
New York City Area
. Proceedings of The
Phylogenetic network :
#64 analysis of SARS-Cov-2 | Peter Genetic NeGEnEL ATy || L2 SiiEy; 4 7007 58
Forster of Sciences of genetic
genomes The USA
Community-broader
The UK’s public health | Gabriel evaluation of the Comment,
%98 response to COVID-19 | Scally situation in a specific B @rpeEm editorial 4 L2Ee B
area
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Where Published

Type Of The
Publication
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Evidence
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Badge

#66

Are patients with
hypertension and
diabetes mellitus at
increased risk for
COVID-19 infection

Lei Fang

Prognosis-risky
situations for catching
the disease

The Lancet
Respiratory
Medicine

Comment, letter

6924

298

#67

Full-length title:
Early treatment

of COVID-19

patients with
hydroxychloroquine
and azithromycin: A
retrospective analysis
of 1061 cases in
Marseille, France

Matthieu
Million

Treatment-
hydroxychloroquine
azithromycin

Travel Medicine
and Infectious
Disease

Retrospective
analysis of
treatment
effects

6829

#68

Public Health
Responses to
COVID-19 Outbreaks
on Cruise Ships -
Worldwide, February-
March 2020

Leah F
Moriarty

Community-broader
evaluation of the
situation in a specific
area (cruise ships)

Morbidity and
Mortality Weekly
Report (MMWR)

A descriptive
evaluation of
total cases of a
specific area

6812

31

#69

Early Transmission
Dynamics in Wuhan,
China, of Novel
Coronavirus-Infected
Pneumonia

Rui Wang

Transmission

New England
Journal of
Medicine

Case series

6790

1800

#70

Coronavirus cases
have dropped sharply
in South Korea.
What’s the secret to
its success?

Dennis
Normile

Community-broader
evaluation of the
situation in a specific
area (approach
evaluation)

Science

News

6742

20

#71

A study on infectivity
of asymptomatic
SARS-CoV-2 carriers

Ming Gao

Transmission

Respiratory
Medicine

Descriptive,
cross-sectional

6694

NC

#72

Effectiveness

of Surgical and
Cotton Masks in
Blocking SARS-
CoV-2: A Controlled
Comparison in 4
Patients (RETRACTED
later on)

Seongman
Bae

Prevention-personal
protective equipment

Annals of Internal
Medicine

Intervention
study,
comparison

6572

#73

Clinical
Characteristics of 138
Hospitalized Patients
With 2019 Novel
Coronavirus-Infected
Pneumonia in Wuhan,
China

Dawei
Wang

Clinical characteristics
in a specific area and
people

JAMA

A descriptive
evaluation of
total cases of an
area

6469

2200

#74

Safety, tolerability,
and immunogenicity
of a recombinant
adenovirus type-5
vectored COVID-19
vaccine: a dose-
escalation, open-
label, nonrandomized,
first-in-human trial

Feng-Cai
Zhu

Prophylaxis

The Lancet

A nonrandomized
clinical trial, ph
asel

6381

#75

Remdesivir for
the Treatment
of COVID-19 —
Preliminary Report

John H
Beigel

Treatment-remdesivir

New England
Journal of
Medicine

RCT, preliminary
results

6373

#76

Virological assessment
of hospitalized patients
with COVID-2019

Roman
Wolfel

Laboratory
characteristics of a
specific area and people

Nature

Case series,
virologic
evaluation

6358

289

#77

The pandemic and the
female academic

Alessandra
Minello

Social-female academic

Nature

News

6125

#78

Responding to
COVID-19 — A Once-in-
a-Century Pandemic?

Bill Gates

Social-evaluation of
situation

New England
Journal of
Medicine

Comment

6122

77
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Rank Of Title Of The First Main Subject Of The Where Published Type Of The Level Of AAS Dimensions-
Article Publication Author Article Publication Evidence Badge
Correlation between
universal BCG
vaccination policy and . 5 .
#79 reduced morbidity Agron Pr'ognos1s, Ropbvlats Medrxiv Carrelkidenel 3 6118 51
X Miller with BCG study
and mortality
for COVID-19: an
epidemiological study
Visualizing Speech-
. - New England
#80 Gemeieiizd 'Oral At il Transmission-dynamics Journal of Comment 4 6081 20
Droplets with Laser Anfinrud L.
. . Medicine
Light Scattering
Wuhan seafood
#81 aiiedmaiiio t?e Jon Cohen SOF]?l_gIObal sbiead Science Comment 4 6049 12
source of novel virus origin
spreading globally
SARS-CoV-2 was Community-broader International Adescriptive
#2 §lready spreadmg Antoine gvalua'tlop of the ” Journa}l of : study, short 4 6045 NC
in France in late Deslandes situation in a specific Antimicrobial T
December 2019 area and time Agents
Social community- New Eneland
Ten Weeks to Crush Harvey V broader evaluation S Comment,
#83 N . L. Journal of - 4 6014 7
the Curve Fineberg of the situation in a L. editorial
N N Medicine
specific area and time
The psychological
impact of quarantine .
#84 and how to reduce it: Samantha (GEmay remo;e The Lancet C°f“m?"t’ 4 5885 303
. . K Brooks effects-psychological editorial
rapid review of the
evidence
Community-broader
#5 COVID-19 and Italy: Andrea i e.valua'tlop of the ” T TR Rty 4 5798 242
what next? Remuzzi situation in a specific
area and time
COVID-19 outbreak
on the Diamond
Princess cruise Community-broader A descriptive
#36 ship: estimating the Joacim evaluation of the Journal of Travel evaluation of 3 5712 48
epidemic potential Rocklov situation in a specific Medicine total cases of an
and effectiveness area (cruise ship) area
of public health
countermeasures
Considering BCG
#87 VI 'to N1ge_l Prophylaxis with BCG The Lancet Comment, letter 4 5601 4
reduce the impact of Curtis
COVID-19
Community-broader
COVID-19: four- evaluation of
fifths of cases are Michael the situation in a British Medical
i asymptomatic, China Day specific area and Journal (BMJ) (GEmmeEs, M 4 Soed 48
figures indicate time; transmission-
asymptomatic cases
High COVID-19 Attack . .
#89 at Events at a Church R L. e Mortality Weekly 3 5543 1
Jame situation in a specific total cases of an
- Arkansas, March . Report (MMWR)
area and time area
2020.
No Evidence of Rapid
Antiviral Clearance or
Clinical Benefit with e et
#90 the Combination 'of Michel Treatment-azitromycin & Maladies A clinical trial, 3 5540 74
Hydroxychloroquine . clearance . letter
: L. Molina Infectieuses
and Azithromycin in
Patients with Severe
COVID-19 Infection
Spread of SARS-CoV-2 . Commu!'nty-broader New England & descrl'ptwe
3 N Daniel F. evaluation of the evaluation of
#91 in the Icelandic - R s - Journal of 3 5538 66
- Gudbjartsson | situation in a specific L total cases of an
Population . Medicine
area and time area
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Rank Of Title Of The First Main Subject Of The Where Published Type Of The Level Of AAS Dimensions-
Article Publication Author Article Publication Evidence Badge
Cross-species
transmission of the . Lo .
#92 newly identified Wei Ji Genetic f/‘]’r‘:)'l’(‘)al ifiisdicat Estimation via 4 5532 159
coronavirus 2019- Sy phylog
nCoV
Cluster of Coronavirus Commumty-broader . A descriptive
q 5 q evaluation of the Emerging A
Disease Associated Sukbin A L. . . evaluation of
#93 P situation in a specific Infectious 3 5355 1
with Fitness Dance Jang “ 5 total cases of an
group (fitness dance Diseases
Classes, South Korea area
class)
How will country-
based mitigation Rov M OTHER-country-based Estimation via
#94 measures influence Y measures different The Lancet . 4 5332 182
Anderson cases, modeling
the course of the effects
COVID-19 epidemic?
Association of
Treatment With
Hydroxychloroquine
X Ay . Treatment-adverse .
495 or Az1th‘romyc1n WIth Eli S. effects-mortality JAMA Retrospective 2 5310 13
In-Hospital Mortality Rosenberg N cohort study
. B - increase
in Patients With
COVID-19 in New York
State
Community-broader New England
#96 SISO RINEETEN | ooy || SENEEED G i Journal of Comment, letter 4 5285 179
in Children situation in a specific ..
y Medicine
group (children)
Estimates of
the severity of . . The Lancet Lo .
#97 coronavirus disease 52?;“ :;:igr;‘g::s si\i/ae:ty Infectious E;tsga::]%r:j;;?n 3 5255 202
2019: a model-based Y ’ Diseases ? S
analysis
A serological assay Methodologic
#98 to detect SA_RS-;cV-Z Fatima Laboratory-' Medrxiv study, i 3 5246 33
seroconversion in Amanat seroconversion serological assay
humans development
SARS-CoV-2 Viral Load
in Upper Respirato hendenstand Descriptive stud
#99 pp P ry Lirong Zou | Transmission-virus load | Journal of P Y, 3 5199 576
Specimens of Infected .. letter
N Medicine
Patients
Asymptomatic
UElEIESE, i Monica Transmission-via =y gl Comment.
#100 Achilles’ Heel of Gandhi AT G (e Journal of editorial ? 4 5178 38
Current Strategies to ymp P Medicine

Control COVID-19

RCT: Randomized controlled trial; NC

: Not calculated by the Altmetric Explorer.
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Appendix 2. Some descriptive values about specific electronic sources that give citations to top-100 COVID-19 publications

in concern (long top-10 version)

The specific electronic source that
gives citations to top-100 COVID-19

Number of citations
given in this specific
electronic source

Ranking number of
publication based

Mean value of citations of
top-100 COVID-19 articles
in concern (on this specific

Min-Max values of citations
of COVID-19 articles in

articles in concern (top-10) on AAS electronic source concern
154442 #1
73357 #2
63684 #10
41695 #3
39639 #13
Tweeters&tweets 14781,77+£17971,95 0-154442
31006 #8
30101 #5
27601 #6
25090 #11
24425 #28
3442 #73
2581 #21
1065 #16
981 #35
Mendeley downloads& Mendeley 826 #3 113,06:467,24 0-3442
saves 796 #13
466 #48
376 #20
278 #63
269 #51
933 #4
626 #1
604 #37
595 #2
574 #87
News outlets 238,41+£166,55 4-933
555 #6
545 #15
543 #22
516 #14
460 #21
132 #2
102 #54
91 #44
84 #4
60 #17
Facebook pagesé facebook posts 25,48+21,68 0-135
58 #71
55 #9
55 #21
53 #66
52 #14
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The specific electronic source that
gives citations to top-100 COVID-19

Number of citations
given in this specific
electronic source

Ranking number of
publication based

Mean value of citations of
top-100 COVID-19 articles
in concern (on this specific

Min-Max values of citations
of COVID-19 articles in

articles in concern (top-10) on AAS Ok vt concern
117 #1
92 #4
74 #2
73 #14
60 #21
Blogs&Blog posts 25,48+19,62 0-117
59 #22
56 #28
54 #7
52 #32
50 #15
33 #17
33 #89
32 #74
28 #40
28 #6
Reddit(ors)& Reddit threads 10,64+8,52 0-33
26 #18
24 #2
24 #33
24 #9
24 #29
7992 #83
6 #14
6 #28
6 #69
5 #1
Policy source& Policy documents 2,18x1,47 1-6
5 #21
5 #15
4 #22
4 #97
4 #73
17 #32
13 #2
11 #14
1 #47
11 #1
Videosttvideo uploaders 5 o 2,26+3,24 0-17
9 #17
8 #9
7 #58
7 #55
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The specific electronic source that
gives citations to top-100 COVID-19
articles in concern

Number of citations
given in this specific
electronic source
(top-10)

Ranking number of
publication based
on AAS

Mean value of citations of

top-100 COVID-19 articles

in concern (on this specific
electronic source

Min-Max values of citations
of COVID-19 articles in
concern

Wikipedia pages& Wikipedia
references

12

#69

11

#14

10

#31

#81

#2

#94

N | o0 | o0 | O

#51

#43

#58

#70

1,89+1,47

0-12

Q&A thread

#17

#1

#14

#2

#4

#37

#31

#59

#38

#51

0.20:0,51

F1000 reviews

#17

#14

#59

#38

#31

#37

#40

#6

#49

#7

0,32:0,47

0-1
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ABSTRACT

Objective: Autoimmune diseases occur as a result
of the immune response to self antigens and tissues
of the organism and the detection of autoantibodies
is very important in the diagnosis of these disorders.
Antinuclear antibodies (ANA) autoantibodies generated
against to nuclear/ cytoplasmic components of the cell
are important diagnostic criteria for connective tissue
diseases. Currently, a number of methods are available
for the detection of ANA. The gold standard method for
the detection of ANA is Indirect Immunofluorescence
Antibody (IIFA) assay using Hep2 (human laryngeal
epidermoid carcinoma). When positive results are
observed, Extractable Nuclear Antigen( ENA) tests follow
as a means of confirming the diagnosis. Identification of
the specific extractable nuclear antigens is warranted
because this may further differentiate between the
distinct types of autoimmune connective tissue diseases.
In this study, were analyzed retrospectively that ENA

test results in patients with positive ANA IIFA test.

Methods: Antinuclear antibodies were tested for a
total of 3000 patients admitted to various clinics of Ondokuz
Mayis University Medical Faculty. Each serum sample

was studied at 1: 100 dilution in accordance with the

OZET

Amag: Otoimmiin hastaliklar, organizmanin kendi
doku ve hiicrelerine kars1 immun yanit gelismesi sonucu
olusmaktadir ve bu hastaliklarin tanisinda otoantikorlar
biiyik onem tasimaktadir. Anti nikleer antikor (ANA)
ad1 verilen, hicre niikleusu ve/veya sitoplazmasindaki
niikleer yapilara karsi gelisen otoantikorlar, bag doku
hastaliklarinda onemli bir tam kriteridir. Glniumiizde,
ANA pozitifliginin saptanmas1 amaciyla gelistirilmis bir
cok yontem bulunmaktadir. ANA tespiti icin altin standart
yontem, Hep2 (insan laryngeal epidermoid karsinoma)
hiicreleri kullanilarak  gerceklestirilen Indirekt
Immiinofloresan Antikor (IIFA) testidir. Pozitif sonuclar
gozlendiginde, taniyr dogrulamanmin bir yolu olarak,
ekstrakte edilebilir niikleer antijen (ENA) testleri takip
eder. Spesifik ekstrakte edilebilir niikleer antijenlerin
tanimlanmasi, otoimmiin bag dokusu hastaliklarinin
farkli tipleri arasindaki ayrimi saglayabilir. Bu calismada,
ANA IIFA testi pozitif olan hastalarda ENA test sonuclarin

retrospektif olarak inceledik.
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manufacturer’s recommendations (Euroimmun AG, Liibeck,
Germany) and staining pattern with fluorescence intensity
was evaluated with immunofluorescence microscope. ENA
was investigated by immunoblotting method (Euroimmun

AG, Libeck, Germany) in 640 ANA positive sera.

Results: Distribution of the patients included in the
study, 2192 (73.07%) were female and 808 (26.93%) were
male. 640 samples detected as ANA positive. When we look
at the distribution of ANA patterns in positive samples;
granular 173 (27.03%), granular and cytoplasmic granular
98 (15.31%), homogenous and granular 67 (10.47%) were
the most common. When the ENA profiles of the ANA-
positive samples were examined, 557 (83.7%) were found
to be positive and 83 (12.97%) were negative. According to
our study, SSA (26.88%), SSB (17.81%), Sm / RNP (17.66%)

were the first three places in the ENA positivite.

Conclusion: Our ANA positivity rate was found
to be compatible with the literature. The pattern
distribution is similar to the data of our region. After
the first screening with IIFA, looking for different
antigens with the immunoblot test; not only it is a cost
effective approach;but also facilitate the diagnosis of

autoimmune diseases.

Key Words: ANA (AntinuclearAntibody), Indirect
Immunofluorescence  Antibody (lIFA), Extractable
Nuclear Antigen (ENA)

Ureticinin (Euroimmun AG, Liubeck, Germany)
onerileri dogrultusunda calisilmis, immunfloresan
mikroskopta boyanma paterni ve floresans siddeti
degerlendirilmistir. ANA pozitif olarak tespit edilen
640 numunede immunoblot yontemi (Euroimmun
AG, Lubeck, Germany) ile ENA test edilmistir.

Bulgular: Calismaya alinan hastalanin  2192’si
(%73,07) kadin, 808’i (%26,93) erkekti. 640 numune
ANA pozitif olarak tespit edilmistir. Pozitif orneklerde
ANA paternlerinin dagilimina baktigimizda; 173 graniiler
(%27,03), 98 graniler+sitoplazmik graniler (%15,31),
67 homogen+graniiler(%10,47) en sik saptanmistir. ANA
pozitif orneklerin ENA profilleri incelendiginde 557’si
(%83,7) pozitif, 83’0 (%12,97) negatif bulundu. ENA
pozitifliklerinde ilk lic siray1 SSA (%26,88), SSB (%17,81),
Sm/RNP (%17,66) aldi.

Sonug: ANA pozitiflik oranmimiz literatiir ile uyumlu
bulunmustur. Patern dagiimi da bolgemiz verilerine
benzerdir. IIFA ile ilk tarama ardindan immunoblot
test ile farkli antijenlere bakilmasi; maliyet etkin
bir yaklasim olmakla birlikte; otoimmin hastaliklarin

tanisini kolaylastiracaktir.

Anahtar Kelimeler: ANA (Antiniikleer antikor),
indirekt Immunfloresan antikor (lIFA), Ekstrakte
Edilebilir Niikleer Antijen (ENA)

INTRODUCTION

Antinuclear antibodies (ANA) are originally
referred to autoantibodies that produced against
nuclear antigens and some other antigens that present
in the cell cytoplasm or membrane (1). The presence
of ANA is used as a screening test for the diagnosis

444 Turk Hij Den Biyol Derg

of autoimmune diseases especially for rheumatologic
disorders. Approximately 25% of the community has
ANA positivity but the prevalence of significantly
elevated levels is about 2.5% which indicates an
autoimmune disease. The gold standard for the



detection of ANA is indirect immune fluorescence
assay (IIFA) that has a lot of advantages like the
detection of patterns which indicate certain diseases
(2,3,4). However, it is labour-intensive, and technical
interpretation of the results can be subjective (5).
Some proteins found in the nucleus of the cell can
be extracted using saline, and are called Extractable
Nuclear Antigens (ENAs). Among ENAs, Smith (Sm)
antigen is a nonhiston acidic ribonucleoprotein with
low molecular weight; SS-Ais a protein playing role in
the process of MRNA, SS-B is a phosphoprotein playing
role as a cofactor for RNA polymerase lll; Scl-70
antigen is defined as DNA topoisomerase |, and Jo-1 is
the histidyl-tRNA synthetase enzyme (6).
the reactivity to ENAs may be of help to distinguish
the different
connective tissue diseases (7).

Analysis of

between types of autoimmune
It is known that,
presence of antibodies against the Smith (Sm) antigen
are specific for SLE (8), and the presence of anti-
Sjogren’s Syndrome (SS)A and/or-SSB antibodies are
a sign for Sjogren’s Syndrome (9, 10). In addition to
having diagnostic potential, detection of anti-ENA
antibodies is prognostically significant, too. Presence
of anti-SSA in the circulation of the pregnant woman
might cause neonatal lupus erythematosus and/or
congenital heart block in the newborn (11,12), and
presence anti- of Topo-I antibodies anticipates a more
serious course of disease in systemic sclerosis (S5c)
(13). In this study, it is aimed to evaluate extractable
nuclear antigen test results in patients who were
antibody,

determined positive for anti-nuclear

retrospectively.

MATERIAL and METHOD

Ondokuz Mayis University Clinic Researchs Ethic
Committee approval (Date: 01.10.2021 and Number:
B.30.2.0DM.0.20.08/579) was obtained for this study.

ANA and anti ENA test results were retrospectively
evaluated from clinical samples sent to Medical
Microbiology Laboratory between January 2016-
December 2018.

Antinuclear antibodies were tested for a total of
3000 patients admitted to various clinics of Ondokuz
-May1s University Medical Faculty. Each serum sample
was dilueted as 1:100, and the presence of ANA and
pattern was evaluated with ANA-IFA. The commercial
IIFA kit (Euroimmun AG, Lubeck, Germany), which
contains HEP-2 and monkey liver cells together as a
tissue for ANA IIFA testing, was used. In accordance
with the
patient serum were studied with 1/100 dilution

manufacturer’s recommendations,
titers. Prepared preparations were evaluated at a
fluorescence microscope (Euroimmun AG, Libeck,
Germany) at a magnification of 400x. The results were
reported qualitatively (+, ++, +++, ++++) according
to the fluorescence intensity of the slides and their
patterns.

The samples that were detected as ANA positive
subsequently tested for ENA. Samples were stored
at - 20°C till the study. A total of 640 ANA-positive
samples were tested for anti-ENA using. Anti-ENA
profile immunoblot method (Euroimmun AG, Liibeck,
Germany) was studied.

RESULTS

Of the patients included in the study, 2192
(73.07%) were female and 808 (26.93%) were male.

The distribution of the clinics as follows;
rheumatology 1285 (42.83%), physical therapy 345
(11.5%) and hematology 213 (7.10%)(Table 1). Total of
640 (21.33%) serum samples were found to be positive
for ANA IIFA. The distribution of ANA patterns in
positive samples; speckled n=173 (27.03%), speckled
and cytoplasmic granular n=98 (15.31%), homogen
and speckled n=67 (10.47%) were the most common
(Figure 1and Figure 2). It was detected that 557
(83.7%) ENA positive and 83 (12.97%) ENA negative in
ANA positive patients. The ENA profiles of the ANA-
positive samples were; SSA (26.88%), SSB (17.81%),
Sm / RNP (17.66%) were the firstthree places in the
ENA positivity (Table 2).
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Table 1. Distribution of the clinics

Clinic Number (%)
Pediatric Nephrology 31 (1,03)
Child Health and Diseases 49 (1,63)
Internalmedicine 82 (2,73)
Dermatology 123 (4,10)
InfectiousDiseases 30 (1,00)
Physical Medicine and Rehabilitation 345(11,50)
Gastroenterology 59(1,97)
Chest Diseases 180(6,00)
Eye diseases 161(5,37)
Hematology 213(7,10)
Nephrology 113(3,77)
Neurology 187(6,23)
Rheumatology 1285(42,83)
Pediatrics Other’ 36(1,2)
Other™ 106( 3,53)

Pediatrics Other*'": PediatricAllergy, PediatricSurgery, PediatricEndocrinology, Pediatricinfection, PediatricGastroenterology,
PediatricHematology, Pediatricilmmunology, PediatricCardiology, PediatricNeurology, Newborn.

Other” Emergency, Anesthesiology, Neurosurgery, Endochrinology, General Surgery, Thoracic Surgery, Gynecology and
Obstetrics, Cardiovascular Surgery, Cardiology, Otorhinolaryngology, Oncology, Orthopedics andTraumatology, Psychiatry,
Urology, Intensive Care Unit.

Figure 1. Homogen pattern in Hep-2 (x400) and liver tissue
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Figure 2. Homogen + speckled pattern in Hep-2 (x40) and liver tissue

Table 2. Comparison of ANA patterns and ENA profiles of the patients

ENA
Anti Scl- Anti . . Anti Sm/ .
70 JO-1 | Anti-ss-A | Anti-ss-B RNP Anti-Sm Total %
Homogen+Speckled 10 10 10 12 16 9 67 10,47%
Cytoplasmic granular + 3 1 2 5 1 2 14 2,19%
Nuclear membrane
Speckled 13 25 50 29 32 24 173 27,03%
Speckled +
Cytoplasmic granular + 5 0 1 2 4 3 15 2,34%
Homogen
Speckled +
" Dense fine speckled 2 2 2 & [ 2 L 2
E Homogen 3 1 4 0 4 2 14 2,19%
-t
-t
©
d | Speckled + 3 8 39 17 17 14 98 | 1531%
<zz Cytoplasmic granular
< | Nucleolar 2 1 3 1 3 1 11 1,72%
Speckled + Nucleolar 0 2 18 9 1 3 33 5,16%
Cytoplasmic granular 0 8 3 4 2 3 20 3,13%
Other 18 8 22 16 19 10 93 14,53%
Negative 9 13 15 15 13 18 83 12,96%
Total 68 82 172 114 113 91 640 100,00%
% 10,63% 12,81% | 26,88% 17,81% 17,65% 14,22% 100,00%
Turk Hij Den Biyol Derg
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DISCUSSION and CONCLUSION

The autoantibodies which are seen in autoimmune
diseases are against to nuclear and cytoplasmic
components of the cells (13). Early detection of
autoantibodies has always played an important
role in predicting and diagnosing autoimmune
disorders, especially for the patients suspected with
overlapped syndromes and complex conditions. Anti-
nuclear antibodies (ANA), as detected by indirect
immunofluorescence, are hallmarks of autoimmune
connective tissue diseases. ldentification of the
specificity for extractable nuclear antigens (ENA) is
warranted because this may further differentiate
between the distinct types of autoimmune connective
tissue diseases (7).

The presence of Antinuclear antibody is more
common in women. Sex hormones (especially
estrogens) play a significant role in the development
and predispose the
female sex to more frequent occurrence of these
diseases (14). This

the autoimmune diseases are more frequent in

of autoimmune diseases

results with the knowledge of

women(13,15,16,17). And in this study, the majority
of the patients with suspected autoimmune disease
were women (73.07%).

In our study, most of the samples were sent
from the rheumatology department (42.83%) to our
laboratory with the suspicion of autoimmune disease.
This result is similar with the study of Karakece et al.
(18).Likewise; in the study of Celikbilek et al., they
found the most common positivity in rheumatology
department (17). Since autoantibodies has played a
consolidate role in diagnosis of systemic autoimmune
disorder, it is expectable that positivity rates are
higher in the samples of the patient admits to of
rheumatology department.

Anti-nuclear antibodies (ANA) represent important
diagnostic markers in various autoimmune rheumatic
conditions (e.g., systemic lupus erythematosus (SLE),
Sjogren’s syndrome, systemic sclerosis, dermato/
poly myositis, mixed connective tissue diseases, and

Turk Hij Den Biyol Derg

rheumatoid arthritis), with an increasingly recognized
relevance to disease prediction and prognosis (13). In
our study, ANA positivity rate was found to be 21.33%.
ANA positivity rates were reported to be between
8-35% in Turkey (13,19).

The American College of Rheumatology (ACR)
and international committees recommend HEp-
2 lIF as the Standard screening method for ANA
detection (4,5,21). Up to 30 different ANA staining
patterns have been described today including both
nuclear as well as cytoplasmic staining patterns. The
most common patterns include the homogeneous,
speckled, nucleolar, and centromere pattern(7). This
study, when the positivity of patients with ANA [IFA
was examined, the highest observed ANA pattern
was found to be speckled. In the study from Trabzon
province, Kaklikkaya et al. found that the most
common pattern was speckled pattern similar like
our study (21). This result is similar to the literature
(16,17,20,23).

Identification of the specificity for extractable
nuclear antigens (ENA) is provided because this may
further differentiate between the distinct types of
autoimmune connective tissue diseases. At the same
time some of ANA patterns are very rare and most
technicians in routine laboratories are not trained to
distinguish them all. (7). In our study, ENA positivity
was found in 83.7% of ANAIIFA positive samples. Yumuk
et al. found 79.5% ANA positivity in their study (23).
According to our study, SSA (26.88%), SSB (17.81%),
Sm / RNP (17.66%) were the first three places in the
ENA positivity in ANA-positive samples. According to
the results of ENA test that Afsar et al. performed
in ANA positive patients in 2007, they detected at
of 215 (79.5%) patients
and antibodies against the SS-A/Ro-52 antigen were

least one antigen in 171

the most common antibodies(3). Also, Yumuk et al.
detected antigen positivity with ENAin 126 (60.5%) of
208 ANA positive patients and antibodies against SS-A
antigen were the most. (23)

In our study, no antigen was detected in ENA test
in 12.97% of ANA positive patients. Antibodies against



seven antigens are sought in our test strip. Therefore,
there may be antibody positivity to antigens other
than the seven antigens we studied. The presence of
other antigens should be considered in the presence
of clinical suspicion in patients who have been
positively detected by the IIFA test and whose ENA
test is negative.

ETHICS COMITTEE APPROVAL

In conclusion, ANAIIFAshould be used as a screening
test for suspected autoimmune disease. ENA testing
should be performed for detection and verification of
the relevant antigen. ENA tests are both diagnostically
and prognostically significant because they support
the detection of specific antigens especially in the
diagnosis of rheumatological diseases such as SLE,
Sjogren’s Syndrome, Systemic sclerosis.
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B.30.2.0DM.0.20.08/579).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES

1. Smeenk RJ. Antinuclear antibodies: cause of
disease or caused by disease? Rheumatology,
2000;39(6):581-4.

2. Yimaz O, Karaman M, Ergon MC, Bahar iH,
Yulug N. Konnektif doku hastaliklarimin tamisinda
Antintkleer (ANA) veAnti-doublestran-ded DNA
(anti-dsDNA) antikorlarinin ©nemi. T Parazitol
Derg, 2005;29:287-290.

3. Afsar I, Sener AG, Vural A, Hizli N, Tiirker M. Anti
niikleer antikorlarin pozitif saptandigi hastalarda
immunoblotting test sonuclarinin degerlendirilmesi.
Tiirk Mikrobiyol Cem Derg, 2007;37(1):39-42.

4. Meroni PL, Schur PH. ANA screening: an old test
with new recommendations. Ann Rheum Dis,
2010;69:1420-2.

5. Au EY, Ip WK, Lau CS, Chan YT. Evaluation of a
multiplex flow immunoassay versus conventional
assays in detecting autoantibodies in systemic lupus
erythematosus. Hong Kong Med J, 2018;24(3):261-
9.

6. UsD, Sener B, Hascelik G, Guinalp A. Investigation of
the Presence of Antibodies to Extractable Nuclear
Antigens (Anti-ENA) by Immunoblot Techniquen in
Systemic Lupus Erythematosus Patients. Mikrobiyol
Bul, 1997;31:155-63.

Turk Hij Den Biyol Derg 449



10.

11.

12.

U8,

14.

450

Damoiseaux JG, Tervaert JW. From ANA to ENA: How
to Proceed? Autoimmunity Reviews, 2006;5(1):10-7.

Arnett FC, Edworthy SM, Bloch DA, McShane
DJ, Fries JF, Cooper NS, et al. The american
rheumatism association 1987 revised criteria for
the classification of rheumatoid arthritis. Arthritis
Rheum, 1988;31:315 - 24.

Vitali C, Bombardieri S, Jonsson R, Moutsopoulos
HM, Alexander EL, Carsons SE, et al. Classification
criteria for Sjogren’s syndrome: a revised version
of the European criteria proposed by the American-
European Consensus Group. Ann Rheum Dis,
2002;61:554 - 8.

1Watson RM, Lane AT, Barnett NK, Bias WB, Arnett
FC, Provost TT. Neonatal lupus erythematosus. A
clinical, serological and immunogenetic study with
review of the literature. Medicine (Baltimore),
1984;63:362-78.

Singsen BH, Akhter JE, Weinstein MM, Sharp
GC. Congenital complete heart block and SSA
antibodies: obstetric implications. Am J Obstet
Gynecol, 1985;152:655-8.

Hu PQ, Fertig N, MedsgerJr TA, Wright TM.
Correlation of serum anti-DNA topoisomerase |
antibody levels with disease severity and activity in
systemic sclerosis. Arthritis Rheum, 2003;48:1363-
73.

Giidiiciioglu H, Yaman G, Ctkman A, Calisir U, Berktas
M. Retrospective evaluation of immunoblotting
(IB) test results in anti-nuclear antibody positive
patients. Turkish J Clin Lab, 2011;2:59-62.

Gorniak G B, Rogacka N, Puszczewicz M. Antinuclear
antibodies in healthy people and non-rheumatic
diseases - diagnostic and clinical implications.
Reumatologia, 2018; 56, 4: 243-8.

Turk Hij Den Biyol Derg

155

16.

17.

18.

19.

20.

21.

22.

Li QZ, Karp DR, Quan J, Branch VK, Zhou J, Lian
Y, veark. Risk factors for ANA positivity in healthy
persons. Artritis Res Ther, 2011;13(2):R38.

Mengeloglu Z, Tas T, Kocoglu E, Aktas G, Karabork
S. Determination of anti-nuclear antibody pattern
distribution and clinical relationship. Pak J Med Sci,
2014;30:380-3.

Celikbilek N, Ozdem B, Acikgéz ZC. Evaluation
of Anti-Nuclear antibody test results in clinical
practice. J Microbiol Infect Diseas, 2015;5(2):63-8.

Karakece E, Atasoy AR, Cakmak G, ve ark.
Bir Universite hastanesinde antiniikleer antiko
rpozitiflikleri. Turk J Immunol, 2014;2:58.

Aktar GS, Ayaydin Z, Onur AR, Vural DG, Temiz H.
Bir Egitim ve Arastirma Hastanesinde IFA Yontemiyle
Calisilan  Otoantikor Sonuclarimin  Retrospektif
Olarak Degerlendirilmesi. Turk J Immunol, 2017;
5(3)77-81.

Agmon-Levin N, Damoiseaux J, Kallenberg C,
Sack U, Witte T, Herold M, et al. International
recommendations for the assessment of
autoantibodies to cellular antigens referred
to as anti-nuclear antibodies. Ann Rheum Dis,
2014;73:17-23

Kaklikkaya N, Akineden A, Topbas M, Aydin
F. Determination of anti-nuclear antibody
seroprevalence in adult age groups in Trabzon
province. Balkan Med J, 2013;30:343-4

Evrensel N, Arslan F, Godekmerdan A. Antiniikleer
antikorlarin retrospektif olarak degerlendirilmesi.
2. Ulusal Klinik Mikrobiyoloji Kongresi. Kasim, 10-
13, Antalya-Turkiye. 2013

Yumuk Z, Caliskan S, Giindes S, Willke A. Anti-
Nikleer antikorlarin arastirilmasi ve saptanmasinda
kullanilan teknikler. Turk Mikrobiyol Cem Derg,
2005;35(1):40-4



Arastirma Makalesi/Original Article
Makale Dili “Tiirkge”/Article Language “Turkish”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Van yoresinde izole edilen dermatofitlerde tiir tayini

Hasan IRMAK!

, Hamza BOZKURT?

OZET

Amag: Bu calismada, Van yoresinde yiizeysel
mikozlara yol acan etkenlerin neler oldugu ve hangi

siklikta bulunduklarinin arastirilmasi amaclandi.

Yontem: Bu calisma, ylizeysel mantar enfeksiyonu
oldugu disuniilen 1074 hastadan alinan orneklerde
yapildi. Buorneklerin 342 (%31.84)’si ayak, 237 (%22.07)’si
el, 208 (%19.37)’i sacli deri, 197 (%18.34)’si govde, 47
(%4.38)’si kasik ve 43 (%4.00)’u tirnak bolgesinden alind1.
Alinan tum ornekler once direkt mikroskobik olarak
incelendi, daha sonra etkenlerin izolasyonu amaciyla ikiser
adet Sabouraud Dextroz Agar (SDA), Patates Dextrose
Agar (PDA), Mikobiyotik Agar (MBA) ve Dermatofit
Selektif Agar (DSA) besiyerlerine ekildi. Ekimlerden
birisi 22-26°C 1s1da, digeri 37°C’ye ayarlanmis etiivde
inkiibe edildi. izole edilen dermatofitler once iireme
hizi, ylizey goruinumi, ylzey orgusu, yluzey pigmenti,
koloni tabaninda pigment olusumu, oda 1sisinda ya da
37°C’de ureyip urememe ozellikleri gibi makroskobik
ozellikleri acisindan incelendi, daha sonra selofan bant
yontemi ile Laktofenol Pamuk Mavisi preparasyonu
hazirlanarak dermatofitlerin hif ve spor yapilan gibi
mikroskobik Ozellikleri incelenerek kaydedildi. Aynca,
identifikasyonda Uireaz olusturma ve kil delme deneyi gibi

yontemlerden de yararlanildi.

ABSTRACT

Objective: In this study, It was aimed to investigate
what are the factors that cause superficial mycoses and

how often they are present in the Van region.

Methods: This study was made in specimens taken
from 1074 patients with superficial fungal infection.
Of these specimens, 342 (31.84%) foot, 237 (22.07%)
hand, 208 (19.37%) haired skin, 197 (18.34%) body,
47 (4.38%) inguinal region and 43 (4%) nail specimens
were taken. Before taken all specimens were
examined microscopically, later on, in order they were
inoculated in two Sabouraud Dextrose Agar (SDA),
Potato Dextrose Agar (PDA), Mycobiotic Agar (MBA)
and Dermatophyte Selective Agar (DSA) for izolate of
agent. One of this inoculation was incubated in room
temperature at 22-26°C, the other was incubated
in the incubator at 37°C. Isolated dermatophytes
were examined microscopically on growth rate,
surface appearence, surface shape, surface pigment
occurence in bottom of colony, reproduction quality in
room temperature and at 37°C, later on hyphae and
spore structures of dermatophytes were examined
microscopically, preparing lactophenol cotton blue by
selophan band method. In addition, urease and hair

perforating examination were used.

* Bu calisma Yiiziincii Yil Universitesi, Tip Fakiiltesi’nde 1995-1997 yillan arasinda yapilan tipta uzmanlik tezinden tiiretilmistir.
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Bulgular: 1074 oOrnegin 215 (%20.02)’inde direkt
pozitifligi, 221 (%20.58)’inde

orneklerden

ise kultur
179’unda

dermatofit, 42’sinde Candida olmak uzere toplam 221

mikroskobi
pozitifligi saptandi. Alinan
ornekten etken izole edildi. Kiltirlerden izole edilen 179
dermatofitin dagiiminda; 93 (%51.96)’u T. rubrum, 51
(%28.49)’1 T. mentagrophytes, 13 (%7.26)’u T. violaceum,
9 (%5.03)’u T. schoenleinii, 8 (%4.47)’i E. floccosum, 3
(%1.68)’U T. tonsurans ve 2 (%1.15)’si T. verrucosum
olarak saptandi. Bu dermatofitlerin izole edildikleri viicut
bolgelerine gore dagiiminda ise; ayak ve tirnakta T.
rubrum’un, govde ve kasikta en sik T. mentagrophytes’in,
sacli deride T. violaceum’un en sik etkenler olduklar
gorildu, ellerde ise T. rubrum ve T. mentagrophytes’in

ayn1 oranlarda etken olduklar saptandi.

Sonug¢: Van yoresinde yapilan bu arastirmada
Microsporum cinsi dermatofitlere hi¢ rastlanmamasi ilgi

cekici bulundu.

Anahtar  Kelimeler: Trichophyton, dermatofit,

yuzeysel mantar enfeksiyonu, dermatomikoz, Van yoresi

Results: Of
215 (20.02%) direct microscopy positive,

it was found in
in 221
(20.58%) culture positive. Agent was isolated in 179

1074 samples,

dermatophytes and 42 Candida in totally 221 samples.
In 179 dermatophytes isolated from culture; 93
(51.96%) T. rubrum, 51 (28.49%) T. mentagrophytes,
13 (7.26%) T. violaceum, 9 (5.03%) T. schoenleinii,
8 (4.47%) E. floccosum, 3 (1.68%) T. tonsurans and
2(1.15%) T. verrucosum were found. Distribution of
isolated dermatophytes the most seen in different body
areas in nails and foot was T. rubrum, in body and
inguinal region was T. mentagrophytes, in haired skin
was T. violaceum, T. rubrum and T. mentagrophytes

were isolated at the same rate in hands.

Conclusion: In this study conducted in the Van
region, It is interesting that it has never been found

Microsporum genus dermatophytes.

Key Words: Trichophyton, dermatophyte, superficial

fungal infection, dermatomycosis, Van region

GIRIS
Deri; vicudumuzu mikroorganizmalardan koruyan

bir bariyer olmakla birlikte baz1 mikroorganizmalarin
yasamasi icin elverisli ortam olusturmaktadir. (1)

Son yillarda genis

sitostatikler, kortikosteroidler ve baska immunosupressif

spektrumlu  antibiyotikler,

ilaclarin daha fazla kullamlmasi, 151N tedavisi ve
baz1 cerrahi girisimler sonucu mantarlarin oliimcal
hastaliklara neden olabilmeleri, mikoloji alanindaki
calismalara yayginlik ve hiz kazandirmistir (2).

Mantarlar, insanlarda parazitik enfeksiyonlara

ve enfeksiyon hastaliklarina sebep olmaktadir.
Mantarlarla meydana gelen enfeksiyon hastaliklarina

mikoz denilmektedir. Mikozlar; mantarlarin, viicudun

Turk Hij Den Biyol Derg

yuzeysel ve derin kisimlarim isgal etmelerine gore
yuzeysel ve derin mikozlar olarak ikiye ayirmanin
pratik bazi faydalar vardir.

mikoz etkenlerinden
ve Trichophyton,
Epidermophyton

Dermatofitler; ylizeysel

onemli bir grubu olusturur

Microsporum  ve cinslerinden
olusmaktadir. Bunlar insan ve hayvan keratinli
yerleserek

sebep olurlar ki bu,

dokularina dermatofitozis  denilen

enfeksiyona onemli bir
fungustatik madde olan hydroxyproline’in keratinde

bulunmamasiyla ilgilidir.

Toplumun egitim ve sosyoekonomik diizeyi, iklim
kosullar, yas ve mesleki ozellikler dermatofitozlarin



yayiliminda oOnem tasimaktadir. Dermatofitlerle
micadelede bolgelere gore floranin tespit edilmesi,
antifungal ajanlara duyarliiklarinin arastirilmasi,
hastalara erken tam konularak tedavinin erken ve

zamaninda yapilmasini saglayacaktir. (3)

Calismamizda, bolgemizde daha oOnce benzer
bir calisma yapilmamis olmasi nedeniyle Van ve

yoresinde yuzeysel mikozlara yol acan etkenlerin

neler oldugu ve hangi siklikta bulunduklarinin
arastirilmasi amaclanmistir. Bu calismada,
yuzeysel deri enfeksiyonlu hastalardan alinan

orneklerde, enfeksiyon etkeni mantarlarin varliginin
mikroskobik olarak saptanmasi ve hastalik etkenini
kiltur yontemleri ile izole ederek mikroskobik ve
makroskobik bulgularin yani sira, degerlendirmeye
katkisi
mantarlarin cins ve tur identifikasyonu yapilmistir.

olan diger ozelliklerinin incelenmesi ile

Calismada alinan sonuclar; bolgede, ulkemizde ve
diger lilkelerde yapilan benzer calisma sonuclaryla
karsilastinlip yorumlanmistir.

Dermatofitler, insan ve hayvanlarin keratinli
dokularinda enfeksiyon olustururlar. Derinin keratinli
gibi,
bazilar toprakta da yasayabilirler. Dermatofit cinsleri

kissmlarinda parazit olarak yasayabildikleri

arasinda ortak ozellikler fazladir. Hepsi keratofildirler,
olusturduklar enfeksiyonlarin klinik bulgularn ve
seyirleri birbirine cok benzer. Lezyonlardan yapilan
preparatlarda micelyum ve artrospor halinde
gordlurler (4-8).

Dermatofitlerin bazilarina her bolgede, bazilarina
da belirli yorelerde rastlamak mimkiindir. Dinyanin
cesitli bolgelerine 6zel dermatofit floralar olmasina

ragmen, flora zamanla degisebilmektedir (9).

Dermatofitlerin kaynaklar1 enfeksiyonlu insanlar,
memeliler ve cok seyrek olarak kanatlilardir. Bazi
dermatofitler ise belirli topraklarda cogalabilirler.

Hayvancil ~ dermatofitlerin  enfeksiyonlarnn  icin

kaynaklar; kedi, kopek, inek, at ve bazi yaban

hayvanlardir. Hayvanlardan insana bulasan

dermatofitlerin  insandan  insana  bulasabilme

yetenegi azdir. Bunlar birka¢ pasajdan sonra insan

hastalandirma guclerini yitirirler (9).

Dermatofitler insanlara enfeksiyon kaynagina
direkt temas veya mantarli esya ve diger vasitalarla
indirekt olarak bulasirlar ve salginlara yol acabilirler.
Bu bakimdan enfeksiyonlularin

saclan, killan,

deri dokintileri, sapkalan, taraklar, fircalan
bulasmada rol oynadiklar1 gibi berber takimlar,
yikanma yerlerinin zeminleri, sinema ve tiyatrolarin
koltuklar, jimnastik salonlarinin tirmanma ipleri,
alafranga tuvaletlerin oturma yerleri bulasmaya

neden olabilirler (9-13).

Dermatofit enfeksiyonlarinin toplumdaki

yas,
is ve yasayis sayilabilir. Buklumler dermatofitozu

sikigini  etkileyen faktorler arasinda esey,
genellikle erkeklerin hastaligi olup bas dermatofitozu
erkek cocuklarinda kiz cocuklarindan daha sik
gorilmektedir. Hayvanlarla ugrasanlarda ve kirsal
kesimde vyasayanlarda hayvancil dermatofitlerle
meydana gelen ve cogunlukla fazla yangili seyreden
dermatofit enfeksiyonlarina daha ¢ok rastlanmaktadir

9).
GEREC ve YONTEM

Calismamiz, Yiiziinci Yil Universitesi
Rektorligi’niin gerceklestirilen
tipta uzmanlik tezi kapsaminda Tip Fakultesi
Dermatoloji Poliklinigi’ne 12.07.1995 ile 03.01.1997

tarihleri arasinda basvuran dermatofitoz on tamli

yazili izni ile

1074 hastadan alinan deri kazintisi, tirnak ve sac
orneklerinde yapilmistir. Etken olarak elde edilen
32 Candida ve 179 dermatofit susu calismaya dahil
edilmistir.

A. Ornek Alim:

Ornek olarak, lezyonun viicuttaki yerlesim yerine
gore deri kazintisi, sac, kil ve/veya tirnak kazintisi
alindi.

Deri ve tirnaktan ornek alinmadan once lezyon ve
cevresi %70’lik etil alkolle silindi. Deri lezyonlarinda
steril bistiri ile

kazinti, lezyonun aktif kenar

kisimlarindan ve varsa vezikiil tepesinden alind1.
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Tirnak lezyonlarinda ise tirnak derince kazinarak
yeni enfekte olmus tabakalara ulasildi ve buradan
alinan ornekler steril Petri kutularinda topland.

Sac ve kil orneklerinin aliminda, kinlmis saclar
cmbiz ile cekilerek veya kokleri bisturi ile kazinarak
ornek alindi. Alinan sac ve/veya kil ornekleri steril bir
Petri kutusunda toplandi.

B. Direkt Mikroskobik
preparasyonu):

inceleme (KOH

Direkt incelemede mantar izlenimini verebilecek
organik maddelerin ortadan kaldirilmasi ve mantar
elemanlarinin daha iyi gortilebilmesi amaciyla %10’ luk
KOH stispansiyonu kullanildi.

Bunun icin temiz bir lam Uzerine kazinti
orneginden bir miktar konulduktan sonra (izerine
bir-iki damla %10’luk KOH eklendi. Preparat lizerine
temiz bir lamel kapatildi. Preparat, kaynamamasina
ozen gosterilerek alttan hafifce birkag kez 1s1tildi1 veya
icine 1slatitmis pamuk konulmus Petri kutusu icinde,

nemli ortamda 15 dakika oda 1sisinda bekletildi.

Bu sekilde hazirlanmis preparat lizerine parmakla

hafifce bastirilarak, kazint1 orneginin lam-lamel
arasinda ince bir tabaka yapacak sekilde yayilmasi
saglandiktan sonra mikroskopta once kiiclik sonra
biyuk buyutme ile incelendi. Maya mantar hiicreleri,
sporlarin  varligi

artrosporlar, hif parcalan ve

arastinldi.
C. Orneklerin Ekimi:

Alinan orneklerin ekiminde Sabouraud Dextroz
Agar (kloramfenikolll), Dextroz Agar,
Dermatofit Selektif Agar ve Mikobiyotik Agar
kullanildi. Her ornek, 2 adet SDA, 2 adet PDA, 2 adet
DSA ve 2 adet MBA besiyerine ekildi. Ekimlerin yarisi
37°C’de, diger yansi ise 26°C’de enkiibe edildi.
Ekimler icin kalin ¢engel 6ze kullanildi. Mantar

Patates

Uretme siiresince tiiplerin agizlarin1 kapatmak igin
pamuk tikaclar kullanildi. Ekim yapilan besiyerlerinin
kurumalarin1 onlemek icin etiuvlerin en alt goziine
acik bir kap icinde su konuldu. Ekimler dort hafta
siireyle haftada iki kez izlendi. Ureyen mantarlarin
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saklanmasi esnasinda tupler lastik tikacla kapatildi.
D. Kiiltiirlerin Makroskobik incelemesi:

Ekim yapilan besiyerleri 2-3 giinde bir incelendi.
Hizli Ureyen mantarlarin ekimin birinci haftasinda,
orta ve yavas ureyenlerin ise ikinci ya da uclncu
haftasinda uredikleri goruldu.

Mantar kolonileri ciplak gozle ve buyitecle

incelenip asagidaki ozellikler

kaydedildi:

arastinlarak

a. Ureme Hizi: Yavas iireyenlerin genellikle
kiicuk koloni yaptiklar gortildu.

b. Yiizey Goriinimi: Kivniml, sigil gibi ya
da duzgun, diz, yasst veya kime yapmis koloniler
gorildu.

c. Yizey Orglsii: Havasal micelyumu cok az
olan kolonilerin macun gibi ya da ciplak; havasal
micelyumu belirgin olan kolonilerin tiiylii, pamugumsu
veya gevsek tuyld; havasal micelyum lzerinde cok
sayida spor iceren kolonilerin ise pudramsi veya
taneli gortinimde olduklar saptandi.

d. Yiizey pigmenti olup olmadigr arastirildi.

e. Koloni tabaninda pigment olup olmadigina
bakildi.

f. Oda isisinda (26°C’de) veya 37°C’de ureyip
uremedikleri, her iki 1s1 derecesinde ureyenlerin 1siya
gore koloni yapisindaki degisiklikler arastirild

E.Kiiltiirlerin Mikroskobik incelemesi:

Kiiltirlerin mikroskobik olarak incelenmesi icin
ureme gorulen kulturlerden 60 mm. capindaki Petri
plaklarina dokiilen antibiyotiksiz Sabouraud Dextroz
Agar ve Patates Dextroz Agar besiyerlerine pasajlar
yapildi. Uremenin goriildiigii 1silarda enkiibe edildi.
Gerekli gorulen durumlarda PDA besiyeri bloklan
kullanilarak lam kiiltlrleri de yapildi. Pasajlarda
ureme goruldukten sonra, erken ve gec donemlerde
ayn ayn preparasyonlar yapilarak mikroskopta hif ve
spor yapilari incelenerek kaydedildi.

a. Kulturlerin  mikroskobik incelenmesinde

cabuk bir yontem olmasi, kuf mantarlarinin ince



yapisini, mantar elemanlarinin bi¢im ve dizilislerini
daha iyi gostermesi nedeniyle selofan bant yontemi
kullanildi. Bu yontemle hazirlanan preparasyonlar
mikroskopun once kiicuk, sonra da buyuk buyutmesiyle
hif ve spor yapilarn incelenerek ozellikleri kaydedildi.

b.  Mantar kultur pasajlarinda treyen T. rubrum
ve T. mentagrophytes’in ayrniminda, PDA’da pudramsi
ve uydular olan koloni yapanlar, koloni tabaninda
kirmizi pigment olusturmayanlar, kil delme deneyi
olumlu olanlar ve giiclii lireaz etkinligi gosterenler
T. mentagrophytes; PDA’da 6zgun kirmizi pigment
yapanlar, ireaz etkinligi gostermeyen veya zayif
lireaz etkinligi gosterenler, kil delme deneyi olumsuz
olanlar ise T. rubrum olarak degerlendirildi.

F. Arastirmada Kullanilan Besiyerleri:
1. Sabouraud Dekstroz Agar (antibiyotikli)
2. Sabouraud Dekstroz Agar (antibiyotiksiz)
3. Patates Dekstroz Agar
4. Mikobiyotik Agar
5. Ure Besiyeri

Ure besiyeri o6zellikle Trichophyton tiirlerinin
identifikasyonunda Ureaz etkinliginin arastirilmasinda
kullanldi. hafta
sureyle besiyeri kontrol edildi. T. mentagrophytes

Ekim vyapildiktan sonra bir
tiirlerinin, bu siire icerisinde kuvvetli ireaz etkinligi
gostererek besiyerinin rengini pembe-kirrmzi renge
donusturdukleri, T. rubrum turlerinin ise ya hic Ureaz
etkinligi gostermedikleri veya ¢ok zayif lireaz etkinligi
gosterdikleri saptandi.

6. Dermatofit Selektif Agar
G. Laktofenol Pamuk Mavisi Boyama Yontemi:

Merck firmasinin lirettigi hazir boya siispansiyonu
kullanildi. Boyama yontemi (selofan bant yontemi) ise
su sekilde yapildi:

a. Kullamlan lamin genisliginden daha az
genislikte selofan bant alinarak lamin boyundan daha
uzun kesildi.

b. Bantin yapiskan kism1 disa gelecek ve “U”
yapacak sekilde kivrilarak pens ile tutuldu.

c. Selofan bantin yapiskan yuzu mantar
kolonisinin yiizeyine iyice bastinlip cekildi.
d. Bir lam Uuzerine konulmus bir damla

Laktofenol pamuk mavisi Uzerine selofan bant hava
kabarciklar olmayacak sekilde sikica yapistirildi.

e. Mikroskobun o©nce kiiciik, sonra buyuk
buyltmesi ile incelenerek mantarlarin ince yapisi

gozlendi.

H. Kil Delme Deneyi:

a. Kucuk cocuklardan alinan acik renkli ve 1
cm uzunlugunda kesilmis saclar bir Petri kutusu icine
konularak otoklavda 121°C’de 15 dakika sterilize
edildi.

b.  Steril bir Petri kutusuna bu saclardan 8-10
adet konuldu. Uzerine 20-25 ml steril damitik su ve
suizme ile sterillenmis %10’luk maya ekstresinden 0.1
ml ilave edildi.

c.  Mantar kilturinden alinan misel parcaciklan
saclarin uzerine ekildi.

d. Oda 1sisinda 4 haftaya kadar ya da ureme
saptanincaya kadar tutuldu.
hafta 1-2 sac¢ parcasi alinarak temiz bir lam Uzerine

Bu sure icinde her

konuldu. Lam lizerine 1-2 damla laktofenol pamuk
mavisi damlatilarak Uzerine lamel kapatildi. Alevde
hafifce 1sitildiktan sonra mikroskopta incelendi. Saci
dikey olarak delen ve koni biciminde delmeler yapan
mantar hifleri arandi. Sac1 bu bicimde delen turler T.
mentagrophytes, beklenen sure icinde delmeyenler
ise T. rubrum olarak degerlendirildi.

BULGULAR

Calismamiz, 12.07.1995 ile 03.01.1997 tarihleri

arasinda Yiiziincli Yil Universitesi Tip Fakiiltesi
Dermatoloji Anabilim Dali poliklinigine basvuran ve
ylizeyel mantar enfeksiyonu oldugu dusiiniilen 1074

hastadan alinan ornekler Uzerinde yapilmistir.

Degerlendirmeye alinan hastalarin yaslan 2 ile 75
arasinda degismekte olup yas ortalamasi 29.8 olarak
tespit edildi. Yas ve cinse gore hasta gruplarinin
dagilimi Tablo 1’de verilmistir.
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Tablo 1. Yas ve cinse gore hasta gruplarinin dagilimi

0-15 Yas 15-45 Yas 45 Yas Ustii Toplam
Say1 % Say1 Say1 % Say1 %
Erkek 118 10.99 377 35.10 87 8.10 582 54.19
Kadin 104 9.68 312 29.05 76 7.08 492 45.81
Toplam 222 20.67 689 64.15 163 15.18 1074 100.00

Degerlendirmeye alinan 1074 materyalin direkt
mikroskobik incelemesinde; 215 (%20.02) olguda
direkt mikroskobi pozitifligi, 859 (%79.98) olguda ise
direkt mikroskobi negatifligi tespit edilmistir.

Ekimleri yapilan 1074 materyalin 221 (%20.58)’i
kiltir pozitif, 853 (%79.02)’u ise kultir negatif
olarak tespit edilmistir.

Direkt
(%89.3)’sinde kiiltiir pozitifligi saptanmis, kiiltiirde

mikroskobisi pozitif olanlardan 192
ureyenlerin 29 (%10.7)’u ise direkt mikroskobisi
negatif olan érneklerde tiremistir. Ureme gériilen 221
materyalin 179’unda dermatofit, 42’sinde Candida
turleri uredi.

1074 Materyalin vicuttaki anatomik bolgelere

gore dagiim ele alindiginda, hastalardan
342’sinin ayagindan, 237’sinin elinden, 208’inin
sacli derisinden, 197’sinin govdesinden, 47’sinin

kasigindan, 43’lniin tirnagindan materyal alinmistir.

Bu bolgelerden alinan materyallerin  direkt
mikroskobik incelendiginde ise;
(%22.22)’sinda,

elden alinanlarin 28 (%11.81)’inde, sacli deriden

sonuclar

ayaktan alinan orneklerin 76
alinanlarin 37 (%17.79)’sinde, govdeden alinanlarin
24  (%12.18)’Unde, tirnaktan alinanlarin 29

(%61.70)’unda, kasiktan alinanlarin 21 (%48.84)’inde

direkt mikroskobik bulgular1 pozitif (+) olarak
bulunmustur.
Turk Hij Den Biyol Derg

Etken olarak izole edilen dermatofitlerin vicut
bélgelerine dagilimlar sayisal ve oransal olarak Tablo
2’de ve Tablo 3’de verilmistir.

Yine bu bolgelerden alinan materyallerden
yapilan  kiiltirlerin ~ sonuclann  incelendiginde;
(%23.39)’inin,
alinanlarin 32 (%13.5)’sinin, sacli deriden alinanlarin
32 (%15.32)’sinin, govdeden
(%14.72)’unun, kasiktan alinanlarin 16 (%34.04)’sinin

(%74.42)’sinin

ayaktan alinanlarin 80 elden

alinanlarin 29
alinanlarin 32

ve  tirnaktan
kiltiirlerinde lireme saptanmistir.

Kiltlirlerden izole edilen 179 dermatofitten;
93 (%51.95)’4 T.  rubrum, 51 (%28.49)'i T.
mentagrophytes, 13 (%7.26)’u T. violaceum, 9
(%5.03)’u T. schoenleinii, 8 (%4.47)’i E. floccosum, 3
(% 1.68)’U T. tonsuransve 2 (% 1.12)’si T. verrucosum
olarak identifiye edilmistir (Tablo 4).

Tablo 4’de izole edilen dermatofitlerin, vicut
bolgelerine gore kadinlarda ve erkeklerde ayr ayn

sayilar1 ve oranlar verilmistir.

Tablo 4’de goruldigu gibi, T. rubrum, T.
mentagrophytes, T. violaceum ve T. tonsurans
erkeklerde daha fazla bulundugu halde, T.

schoenleinii ve E. floccosum kadinlarda daha fazla,
T. verrucosum ise esit olarak bulunmustur.



Tablo 2. izole edilen dermatofitlerin viicut bolgelerine dagiimlar

Yerlesim yeri
Etkenler Ayak El Sach deri Govde Tirnak Kasik Toplam Oran (%)
T. rubrum 55 14 3 7 9 5 93 51.95
T. mentagrophytes 18 14 2 10 1 6 51 28.49
T. violaceum - - 13 - - - 13 7.26
T. schoenleinii - - 9 - - - 9 5.03
E. floccosum - 1 - 4 - 3 8 4.47
T. tonsurans - - 3 - - - 3 1.68
T. verrucosum - - 1 1 - - 2 1.12
Toplam 73 29 31 22 10 14 179 100.00

Tablo 3. izole edilen dermatofitlerin viicut bélgelerine dagiimlart (%)

Yerlesim yeri
Etkenler Ayak (%) El (%) Sach deri (%) Govde(%) Kasik (%) Tirnak (%)
T. rubrum 75.34 48.275 9.68 31.82 35.71 90
T. mentagrophytes 24.66 48.275 6.45 45.45 42.86 10
T. violaceum - - 41.94
T. schoenleinii - - 29.03
E. floccosum - 3.45 - 18.18 21.43
T. tonsurans = = 9.68
T. verrucosum = = 3.22 4.55
Toplam 100 100 100 100 100 100

Tablo 4. Ureyen dermatofitlerin, erkek ve kadinlarda bolgesel oranlar

Ayak El Sach deri Govde Tirnak Kasik Toplam Oran (%)
Erkek / Kadin E K E K E K E K E K | E K E K E K
T. rubrum 36 | 19 9 5 3 - 5 2 6 3 4 1 63 | 30 | 68 32
T. mentagrophytes | 13 5 10 4 - 2 5 5 1 - 5 1 34 17 67 33
T. violaceum - - - - 9 4 - - 9 4 69 31
T. schoenleinii - - - - 3 6 - - 3 6 33 77
E. floccosum - - - 1 - - 1 3 - - 2 1 3 5 | 37.5 | 62.5
T. tonsurans = - - - 3 = = - 3 100 -
T. verrucosum = > - - - 1 1 - - > = > 1 1 50 50
Toplam 49 | 24 | 19 10| 18 | 13 | 122 | 10 | 7 3 |11 | 3 [116 | 63 | 64.8 | 35.2
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TARTISMA ve SONUC

Dermatofitler insanlardaki diger enfeksiyon
etkenleri ile kiyaslanacak olursa, tuttugu yer olarak
azimsanmayacak kadar yaygin olduklan ve cesitli
enfeksiyon tablolar olusturduklar goriilmektedir.
Tirnak, sa¢ ve deriye ait stratum corneum gibi
keratinize dokularda, konagin parazite tepkisi ile
birlikte incelenen bir enfeksiyon olustururlar ki bu
hastaliga dermatofitoz denilmektedir. Bunun yaninda
toprak kaynakli maya ve kif seklindeki deriyi tutan
mantarlarin da dermatofitlere benzer enfeksiyonlar
Cok sk

rastlanmayan, yiizeyel enfeksiyonlari kapsayan bu

olusturduklann  bilinmektedir. olarak
hastaliklar “dermatomikoz” ad1 altinda diger mantar

enfeksiyonlan ile birlikte incelenmektedir (4, 14-20).

Toprak, hayvan ve insan gibi cesitli kaynaklar yoluyla
bulasabilen dermatofitler, dunyamn her yerinde,
bulundugu yoreye 6zel bir flora yapisi gostermektedir.
Aynica, dermatofitlerin  etkin sekilde enfeksiyon
olusturan tiplerinin de bolgelere gore farklilasan bir
dagilim gosterdigi bildirilmistir (4, 14-20).

Olgularin Yas ve Cinse Gore Dagilimi:

Calismamizda dermatofitozlu hastalar arasinda
erkeklerin oran1 %54.19, kadinlarin oram ise %45.81
olarak bulunmustur. Bu orana gore erkek grubu
kadin grubundan fazla olarak tespit edilmistir. En
fazla dermatofit gorilen yas grubu olarak da %64.15
oraniyla 15-45 yas grubu tespit edilmistir.

Cesitli calismalarda dermatofitozlularin erkek ve
kadinlardaki oranlar Tablo 5’te verilmistir.

Tablo 5. Cesitli calismalarda dermatofitozlularin erkek ve kadinlardaki oranlari

ERKEK % KADIN %
Berktas (21) 66.5 33.5
Metin (22) 85.24 14.76
Yavuzdemir (23) 72 38
Oztunali ve ark. (24) 60.5 39.5
Kilik ve ark. (25) 88 12
Ural ve ark. (26) 50 50
Yegenoglu ve ark.(27) 55.6 44.4
Suriictioglu ve ark. (28) 60 40
Sundaram (29) 50 50
Radev ve ark. (30) 50 50
Radev ve ark. (31) 58.6 41.4
Ginter (33) 65.8 34.2
Mercantini (34) 26 74
Lehenkari ve ark. (35) 54 46
Calismamizda 54.19 45.81

Turk Hij Den Biyol Derg



Goriildugu gibi lilkemizde yapilan pek cok calismada
dermatomikoz 6n tanisiyla klinige basvuran hastalarin
cogunlugunu erkeklerin olusturdugu goriilmiis olup bu
ozellik bizim ¢calismamizla uyumludur (2, 36-38).

Calismamizdan farkli olarak Libya’da Radev ve
ark. (30), ispanya’da Calvo ve ark. (32), Tiirkiye’de
Albayrak ve ark. (39) ve italya’da Mercantini (58)’nin
calisma grubunda kadinlarin erkeklerden fazla oldugu

bildirilmistir.
Direkt Mikroskopi Sonuclari:

Arastirmamizda incelenen 1074 Ornegin direkt
mikroskobi sonuclarinda %20.02 oraninda pozitiflik ve
%79.98 oraninda negatiflik bulunmustur.

Cesitli yayinlarda dermatofitozlu hastalarda direkt
mikroskopi pozitiflik oranlar Tablo 6’da verilmistir.

Tablo 6. Cesitli yayinlarda dermatofitozlu hastalarda direkt mikroskopi pozitiflik oranlar

Pozitiflik %

Berktas (21) 71.28
Ural ve ark. (26) 100

Suriictioglu ve ark. (28) 46.2
Soyuer ve ark. (39) 45.7
Sundaram (29) 74.73
Robertson (41) 45.7
Simaljakova ve ark. (42) 90

Calismamizda 20.02

Calismamizda direkt mikroskopi pozitifligi oraninin
diisiik goriinmesinin sebebi, dermatofit olabilecegi
stiphesi bulunan materyallerin de calismamiza dahil
edilmesinden kaynaklanmaktadir.

Kiiltir Pozitifligi:

Calismamizda incelemeye alinan 1074 ornekten,
179’unda dermatofit ve 42’sinde Candida olmak Uzere
toplam 221 ornegin kiiltiiriinde lireme saptanmistir.
853 ornekte ise ureme olmamistir. Alinan orneklerden
dermatofit %20.58 olarak

izolasyon oram ise

saptanmistir.
Cesitli
pozitifligi oranlar Tablo 7’de verilmistir.

yayinlarda dermatofitozlularda kultiir

Goriilduigu gibi, kiltir pozitifligi degisik oranlarda
bildirilmistir. Calismamizda kiiltiir pozitifligi oraninin
duslik goriilmesinin sebebi, mikroskopi pozitifliginde
oldugu gibi, dermatofit olabilecegi stiphesi bulunan
materyallerin de calismamiza dahil edilmesinden
kaynaklanmaktadir.
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Tablo 7. Dermatofitozlularda kiiltir pozitifligi oranlari

Kiiltiir pozitifligi (%)
Berktas (21) 64.1
Metin (22) 38.5
Yavuzdemir (23) 48.4
Oztunali ve ark. (24) 10.4-51.75
Kilik ve ark. (25) 27.7
Ural ve ark. (26) 771
Yegenoglu ve ark. (27) 34.9
Siriictioglu ve ark. (28) 29.5
Soyuer ve ark. (40) 41
Dalkilic ve ark. (43) 28.9
Oztiirkcan ve ark. (44) 16.81
Berktas ve ark. (45) 63.46
Sundaram (29) 55.7
Calvo ve ark (32) 26.5
Omidynia ve ark. (50) 9
Mercantini ve ark. (34) 49.6
Robertson (41) 69-83
Simaljakova ve ark. (42) 85
Enriquez ve ark. (49) 36.3
Nwobu ve ark. (46) 41
Obasi ve ark. (47) 69
Bienias ve ark. (48) 30
Lehenkari ve ark (35) 18
Calismamizda 20.58
izole Edilen Dermatofit Oranlar: T. schoenleinii, %4.47 oraninda E. floccosum,

Arastirmamizda incelenmeye alinan &rneklerin %1.68 oraninda T. tonsurans ve %1.15 oraninda T.
179’unda dermatofit izole edilmistir. izole edilen bu  Verrucosum saptanmistir.
179 dermatofitin dagiliminda ise %51.96 oraninda Cesitli calismalarda uretilen dermatofit oranlan
T. rubrum, %28.49 oraninda T. mentagrophytes, Tablo 8’de verilmistir.
%7.26 oraninda T. violaceum, %5.03 oraninda
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Tablo 8. Cesitli calismalarda uretilen dermatofit oranlan (% olarak verilmistir)

T. rubrum | T. mentagrophytes | T. violaceum | T. schoenleinii | E. floccosum | T. tonsurans | T. verrucosum | Diger
Berktas (21) 68.63 24.51 - 4.9 0.98
Metin (22) 52.54 37.29 0.85 9.32
Yavuzdemir (23) 81.6 11 3.6 1.8 2
Oztunali (24) 29.12 23.52 5.6 11.2 14.88 15.68
Kitik (25) 75 15 10
Yegenoglu (27) 39.13 39.13 4.3 17.44
Suriictioglu (28) 75.1 12.9 2.4 0.2 9.4
Albayrak (39) 56.0 44.0
Soyuer (40) 72.7 15.1 3 6 3.2
Dalkilic (43) 32.5 32.5 18 4.9 12.7
Kolemen (51) 46 16 5 14 5 14
Karaman (52) 73 9 18
Oztunali (54) 30 23 13 44
Berktas (45) 69.51 24.40 6.09
Ulu (60) 80.3 2.9 0.5 10.3 6
Kilic (61) 29 29 3.6 14.5 0.9 13
Sanic (62) 46.3 25.8 7.9 0.8 16.7 2.5
Sundaram (29) 19.7 63.8 5.3 5.9 5.3
Radev (31) 2.35 14.6 64.8 18.25
Calvo (32) 11.8 61.5 7.6 3.3 15.8
Ginter (33) 49.6 40.2 5.1 5.1
Mercantini (34) 30 57 13
Obasi (47) 24.6 1.5 73.9
Ratka (63) 34.3 45.4 20.3
Sinski (65) 54.8 6 2 31.3 0.2 15.7
Pereiro (66) 24.6 21.4 11 3.1 39.9
Casal (67) 10.7 22.7 18.3 48.3
Svejgaard (68) 41 59
Calismamizda 51.96 28.49 7.26 5.3 4.47 1.68 1.15 -

tim arastirmalarda en sik saptanan etkenler; T. rubrum,
T. mentagrophytes ve E. floccosum’dur. Ayrica, yapilan

baz1 arastirmalarda da bu etkenler arasinda T. rubrum

oraminin giderek artarak diger ikisinin oniine gectigi

belirtilmekte olup calismamizla uyumludur.
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Lezyonlarin Viicudun Anatomik Bolgelerine
Gore Dagilima:

Arastirmamizdaki lezyonlarin viicudun
anatomik bolgelerine gore dagiimina baktigimizda,

dermatofitlerin en cok (%31.84) ayak bolgesinde

yerlestigi, bunu %22.07 ile el, %19.37 ile sacli deri,
%18.34 ile govde, %4.38 ile kasik ve % 4 ile tirnak
lezyonlarinin izledigi saptanmistir.

Cesitli calismalarda uretilen dermatofitlerin vicudun
anatomik bélgelerine gore dagiimm Tablo 9’da yer almaktadir.

Tablo 9. Cesitli calismalarda retilen dermatofitlerin viicudun anatomik bélgelerine gore dagilimi (% olarak verilmistir)

Ayak El Sach deri Govde Kasik Tirnak
Berktas (21) 48.71 11.80 5.13 10.77 8.72 14.87
Metin (22) 54.23 1.69 1.69 4.23 13.56 26.43
Yavuzdemir (23) 48.71 11.80 5.13 10.77 8.72 14.87
Kilik (25) 12 88
Surtictioglu (28) 49.45 0.44 27.47 22.64
Dalkilic (43) 31 12.4 45 9.4 2.3
Karaman (52) 80
Sanic (62) 47.8 3.9 0.3 4.4 16 27.6
Radev (31) 13.2 9.9 26.7 5.2
Ginter (33) 60 18.5 3.9 5.3 9.3
Omidynia (50) 5 7.3 62.9 10.4 7.3 1.5
Robertson (41) 56 13 11 5 15
Enriquez (49) 6.82 36.36 27.27 18.18 11.36
Sahin (80) 40
Guiguemde (81) 43 11 9 17
Calismamizda 31.84 22.07 19.37 18.34 4.38 4

Kolemen’in (79) yaptig1 bir arastirmada lezyonlann
siklik sirasi; ayak parmak arasi, kasik, bas, tirnak,
govde ve el olarak saptanmistir.

Sivas’ta Oztunali ve ark.mn (24) yaptidi bir
calismada lezyonlarin en fazla bulundugu bélgelerin
siralamasi; ayak parmak arasi, govde, bas, sacli deri
ve tirnak olarak kaydedilmistir.

Bu calismalarda da goriildigl gibi en fazla
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dermatofitoz goriilen viicut bolgesi, ayak parmak arasi
(T. pedis) olup bizim calismamizla uyumludur. Ayrica,
bircok calismada ayaklarda goriilen dermatofitoz
oraninin giin gectikce arttigi da vurgulanmaktadir
(23, 24, 82).

Sonuc olarak, Van yoresinde vyaptigimiz bu
arastirmada Microsporum cinsi dermatofitlere hic
rastlanmamasi ilgi cekici bulunmustur.
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Analysis of videos about malaria on YouTube: Evaluation of the
Turkish and English content

Siimeyye KAZANCIOGLU' (ID), Hiirrem BODUR?

ABSTRACT

Objective: Malaria is an important mosquito-borne
disease that affects half of the world’s population
(mainly in tropical and subtropical countries). The
contents of internet videos, though popular sources
of public health information, are often unverified and

questionable.

Methods:

relevantly viewed 150 videos (58 videos in English and

In this study, the contents of the most

39 videos for Turkish were selected for further analysis)
regarding malaria were analyzed on YouTube which is a

popular source of health information.

Results: All videos had a total of 14 373 885 views,
with 281 199 likes, 4810 dislikes, and 24 339 comments.
The health information websites (n=38, 39.2%) were
the major source of all videos. According to the source,
there was a significant difference between Turkish and
English videos (p<0.001). Health information websites
are dominant sources for English videos (53.4%) and
news agencies are dominant sources for Turkish videos
(48.7%). 66 videos were classified as useful (68.0%,
English (n=54), Turkish (n=12)) and 8 were classified as
misleading (8.24%, English (n=2), Turkish (n=6)). The

number of views, likes, views/day, and video power

OZET

Amag: Sitma, diinya niifusunun yarisin (esas olarak
tropik ve subtropikal Ulkelerde) etkileyen sivrisinek
kaynakli 6nemli bir hastaliktir. Internet videolarinin
icerikleri, halk saghigi bilgilerinin popliler kaynaklari
olmasina dogrulanmamis  ve

ragmen, genellikle

sorgulanabilir niteliktedir.

Yontem: Bu calismada, popliler bir saglik bilgi
kaynagi olan YouTube’da sitma ile ilgili en alakali
izlenen 150 videonun (58 ingilizce video ve 39 Tiirkce
video daha detayli analiz icin secildi) icerigi analiz
edildi.

Bulgular: Tim videolar; 281.199 begeni, 4.810
begenmeme ve 24.339 yoruma sahip olarak, toplam
14.373.885 kez izlendi. Saglik bilgisi veren web siteleri
(n=38, %39.2) tuim videolarin ana kaynagiydi. Kaynaga
gore bakildiginda; Tiirkce ve ingilizce videolar arasinda
anlamli bir fark vardi (p<0,001). Saglik bilgisi veren web
siteleri ingilizce videolar icin (%53,4), haber ajanslar
ise Tirkce videolar icin (%48,7) ana kaynaklardi. 66
video faydali (%68, Ingilizce (n=54), Tiirkce (n=12)) ve
8 video yaniltici (ingilizce (n=2), Tiirkce (n=6) olarak
siniflandinildi.  Yararli videolarda

izlenme, begeni,

izlenme/gin sayis1 ve video glic indeksi (VPI) yanltici
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index (VPI) in the useful videos were higher than
misleading videos. The length was positively correlated
with the number of views, dislikes, likes, comments,
views/day, and VPI. The DISCERN score of videos was
positively correlated with length, the number of views,

dislikes, likes, comments, views/day, and VPI.

Conclusion: In today’s globalizing world, it is more
important to create contents that will provide accurate
information about malaria for the people living or
traveling in endemic areas on the internet platforms
like YouTube.

videolara gore daha yiiksek bulundur. Video uzunlugu

ile goruntilenme, begenmeme, begeni, yorum,
goriintiileme/glin ve VPl arasinda pozitif yonde korelasyon
saptandi. DISCERN skoru ile uzunluk, goriintuleme sayisi,
begenmeme, begeni, yorum, goriintiileme/giin ve VPI

arasinda pozitif yonde korelasyon saptand.

Sonug: Globallesen giiniimiiz diinyasinda; YouTube
gibi internet platformlarinda, endemik bolgelerde
yasayan veya seyahat eden kisiler icin sitma hakkinda
dogru bilgi verecek iceriklerin olusturulmasi 6nemli hale

gelmistir.

Key Words: Malaria, Plasmodium, internet, Anahtar Kelimeler: Sitma, Plasmodium, internet,
YouTube, mosquito-borne diseases, travel-related YouTube, sivrisinek kaynakli hastaliklar, seyahat iliskili
infections enfeksiyonlar
INTRODUCTION

Malaria is an important tropical disease that has
been seen since the ancient times of human history.
It is infecting more than three million people in
nearly 100 countries each year and resulting in more
than 400 000 deaths. Although it is endemic in African
countries, it continues to be a global health problem
in many parts of the world (1). Since 2015, the World
Health Organization (WHO) European Region has
been free of malaria. Therefore, malaria has been
imported to Europe by travelers and migrants from
endemic areas (2-4). Today, there is no indigenous
case in Turkey, but imported malaria cases have been
seen in workers returning from endemic countries
(5,6).

Globally, 219 million malaria cases and 409 000
in 2019.
Whereas there was a significant decrease in malaria

malaria-related deaths have occurred

mortality rates from 2015 to 2000, it remained at
a similar level in 2020 as in 2015 (1). Death is an

Turk Hij Den Biyol Derg

unexpected condition for the disease which has
effective treatment, defined source, and transmission
route. Despite the preventive strategies, about 3
billion people were still at risk of being infected with
malaria. Therefore, people need to access correct
information about malaria. Studies demonstrated
that online platforms and social media are the major
sources of medical information (7,8). Unfortunately,
none of these platforms are peer-reviewed and they
may include a lot of misleading information (9).
YouTube, the most commonly used video-sharing
site has more than 2 billion views per day. Every
minute a new video is being uploaded and an average
user spends at least 15 minutes per day on YouTube
(7). During the outbreaks, relevant YouTube videos
were watched millions of times (9-11) During the
(COVID-19)
it was suggested to the public to stay at home for

Coronavirus disease 2019 pandemic,

reducing transmission. But this situation can cause



a delay in the treatment-seeking for febrile diseases
such as malaria (1). The quality of information
on other infectious diseases on YouTube has been
evaluated before (12-14). We are not aware of any
studies evaluating the role of YouTube as a source of
information on malaria. The study aimed to review
and evaluate the contents of the most relevant

malaria videos on YouTube.

MATERIAL and METHOD

On April 5 and 6, 2021 the search process was
conducted on YouTube by using both English and
Turkish keywords as ‘“Malaria”, “Plasmodium”, and,
“Sitma”. The first 50 results were recorded in a
separate list based on each keyword. There are no
videos in Turkish for the keyword of “Plasmodium”.

The first 50 Turkish videos for each
keyword [50 videos in total) were
recorded in the playlist.

L

3% Turkish videos were examined.

The first 50 English videos for each
keywaord [100 videos in total) ware
recorded in the playlist.

L

58 English videos were examined.

Figure 2. Screening process for videos

L 4

The default YouTube algorithm of relevance was used.
The video uniform resource locators (URLs) were
saved in a list for further analysis. Of the 150 videos
screened, 58 videos in English and 39 videos for Turkish
were included in further analysis. Irrelevant videos
such as other languages for English videos, videos
with no sound or headings, duplicates, and videos
longer than 15 minutes were excluded. An analysis
of 250 top YouTube channels demonstrates that the
optimal length for a YouTube video is between 10 and
16 minutes, therefore the 15-minute was accepted as
a threshold value in this study (15) (Figure 1).

The list of videos was analyzed by two independent
infectious disease specialists (SK and HB). Approval
from the Institutional Review Board was not required
as YouTube is a public website and the present study
did not include any patient data.

11 Turkish videas were excluded
= Duplications = 7
= Longerthan 15 min. = 1
= Noacoompanying audiofvideo = 3

42 English videos were excluded
= Duplications = 11
= Longer than 15 rmin. = 18
= Noacoompanying audio fvideo = 3
= Other languages = 10
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Evaluation of the Contents

The descriptive characteristics, the name of
the videos, their upload date, length, view counts,
likes, dislikes, comments, and the sources were
recorded. The source of videos was categorized into
one of four groups: ministry or academic institutions
or hospitals, news agencies, health information
websites, and others (independent users). Modified
DISCERN score for reliability and medical information
was conducted. This score has five criteria and each
criterion is ranked as 1-0 (yes-no) and scored between
zero and five (Supplementary Table 1) (16). A video

power index (VPI) was calculated for each video (17).

View ratio x Like Ratio
Video Power Index=
100
Views Likes x 100
View Ratio= Like Ratio=
Days since upload Likes + Dislikes

Videos were classified as useful if they contained

scientific and reliable information about the
disease (transmission, signs/symptoms, screening,
treatment, and prevention). The videos which include
false information were classified as misleading. The
videos uploaded from the news channel were coded

as news updates.

Videos were grouped based on the number of
subscribers of the uploaded channel. This classification
is based on YouTube’s number of subscribers used for
“creator awards”. It was grouped as “ordinary” for
< 100 000, “silver” for 100 000-999 999, “gold” for 1
000 000-9 999 999, and “diamond” for > 10 000 000
(18).

Statistical Analysis

All statistical calculations were made using the
“SPSS for Windows version 21” software program
(IBM Corporation, IL). Comparisons for categorical
variables were executed using the Pearson chi-
square test or Fisher’s exact test. Kolmogorov-

Smirnov test was performed to check the normality
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of the continuous variables. Quantitative data were
expressed as median (min-max) values in the tables.
Categorical data were written as frequency (n) and
percentages (%). Differences between the two groups
were compared using the Mann-Whitney U test.
Kruskal Wallis test was used for comparisons of more
than two groups and the significant (p<0.05) results
from the Mann-Whitney test (with Post hoc Bonferroni
correction) were performed. Correlation analyses
were performed using the Spearman correlation
coefficient. Statistical significance was defined as
p<0.05.

RESULTS

Ninety-seven videos had a total of 14 373 885
views, with 281 199 likes, 4 810 dislikes, and 24 339
comments. The days since the videos were uploaded
ranged from 115 to 3 500 days, whereas the video
lengths ranged from 0.16-15.56 minutes. The health
information websites (n=38, 39.2%) were the major
source of videos. According to the source, there was
a significant difference between Turkish and English
videos (p<0.001). Health information websites are
dominant sources for English videos (53.4%) and
news agencies are dominant sources for Turkish
videos (48.7%). The videos (23.7%) uploaded from
the news channels were coded as news updates. The
VPI and DISCERN scores of the English videos were
significantly higher than Turkish videos (Table 1).

From a total of 97 videos; 66 were classified as
useful (68%, English (n=54), Turkish (n=12)) and 8
were classified as misleading (English (n=2), Turkish
(n=6)). The number of views, likes, views/day, VPI
were higher in the useful videos than the misleading
videos (Table 2). In 66 useful videos, the number of
views, likes, dislikes, comments, views/day, VPI and
DISCERN scores of the English videos (n=54) were
significantly higher than Turkish videos (n=12). There
was no difference in the percentages containing
information about the prevalence, transmission, sign/
symptoms, screening, treatment/outcome (Table 3).



Table 1. Descriptive characteristics of English and Turkish videos

English (n=58) Turkish (n=39) Total (n=97) P-value
Source
Ministry/academic/hospital 7 (12.1) 2 (5.1) 9 (9.3)
Health information websites 31 (53.4) 7 (17.9) 38 (39.2) <0.001
News agency 2 (3.4) 21 (53.8) 23 (23.7)
Other 18 (31.1) 9 (23.1) 27 (27.8)
. 1279 1090 1165
Days since release date (202-3500) (115-3269) (115-3500) 0.086
. . 4.67 2.59 4.05
Uitz Ee (ST E (im i) (0.40-15.56) (0.16-14.57) (0.16-15.56) LA
27.64 0 4.65
il (0-1637.73) (0-222.3) (0-1637.73) S
3 2 3
DISCERN score (1-5) (0-4) (1-5) <0.001
Data are n (%) or median (min-max). VPI: Video power index.
Table 2. Content evaluation of videos by descriptive characteristics
Useful (n=66) Misleading (n=8) P-value
Source
Ministry/academic/hospital 8 (12.1) 1(12.5)
Health information websites 37 (56.1) 1(12.5)
Other 21 (31.8) 6 (75.0)
. 1196 582
Days since release date (115-3500) (135-2780) 0.237
- . 5.29 3.95
Video lenght (minutes) (0.16-15.56) (0.49-14.57) 0.577
. 20012 1823
Number of views (21-1125784) (165-11109) 0.011
. 18.50 1
Views/day (0-1761) (0-19) 0.012
- 209 19
Number of likes (0-14000) 2-237) 0.024
Number of dislikes g J 0.112
(0-540) (0-28) ’
Number of comments il - 0.449
(0-1298) (0-65) ’
17.5 0.9
Uil (0-1637.73) (0-18.24) e
3 1
DISCERN score (2-5) (0-2) <0.001

Data are n (%) or median (min-max).

VPI: Video power index.
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Table 3. Detailed content analysis and descriptive characteristics of useful videos by language

English (n=54) Turkish (n=12) P-value
Source
Ministry/academic/hospital 7 (13.0) 1(8.3)
Health information websites 30 (59.25) 7 (58.3)
Other 17 (27.75) 4 (33.4)
Frequency 32 (59.3) 8 (66.7) 0.635
Transmission 50 (92.6) 11 (91.71) 1.000
Signs-symptoms 28 (51.9) 8 (66.7) 0.351
Screening/testing 22 (40.7) 4 (33.3) 0.751
Treatment/outcomes 29 (53.7) 5 (41.7) 0.450
. 1274.50 1090
Days since release date (202-3500) (115-3046) 0.184
. . 5.29 5.29
Video lenght (minutes) (0.40-15.56) (0.16-10.49) 0.740
32.16 0.46
Ml (0-16.37.73) (0-14.10) S
3 3
DISCERN score 2-5) 2-3) 0.001

Data are n (%) or median (min-max). VPI: Video power index.

The DISCERN score of 0 (indicating the least
reliable videos) was satisfied by eight (8.25%) videos,
while the best total score of 5 (indicating the most
reliable videos) was satisfied by seven (7.21%) videos.
In the correlation analysis of all videos; there were
positive moderate correlations between the length
and the number of views, dislikes, likes, comments,
views/day, and VPI. There were positive weak
correlations between DISCERN score and the length,
the number of views, dislikes, likes, comments,
views/day, and VPI (Table 4).

Channels classified by the number of subscribers
and features of malaria-related videos were
compared. There were only two “diamond” channels
in English and no “diamond” channel in Turkish. Due
to the low number, two “diamond” channels were
not included in the statistical analysis. There was no
statistically significant difference between the three
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groups for days since release day, length, and DISCERN
score. Although the percentage of useful videos was
higher in “gold” channels, no statistical difference
was found between the groups. “Gold” channels had
statistically significantly higher numbers of view/
day, view, likes, dislikes, and comments and VPI than
“silver” and “ordinary” channels (Table 5).

Twenty-one of the 97 videos (21.6%) were released
after 11 February 2020 when COVID-19 was named
(19). The median of days between the release date
of these videos and COVID-19 was 114. (min-max; 42-
334). Fourteen of these videos (66.7%) were in Turkish
and 8 of them contains misleading information about
malaria and COVID-19 treatment.

The kappa value for the interobserver agreement
was found at 0.825 for Turkish videos and 0.874 for
English videos.



] ]
Table 4. Correlation coefficients between the length, DISCERN score, and other parameters of videos
Video Lenght (minutes) DISCERN Score
p P-value p P-value
Days since release date -0.610 0.556 0.016 0.874
Video length (minutes) - 0.207 0.042
Number of views 0.443 <0.001 0.389 <0.001
Views/day 0.469 <0.001 0.330 0.001
Number of likes 0.504 <0.001 0.394 <0.001
Number of dislikes 0.472 <0.001 0.274 0.007
Number of comments 0.455 <0.001 0.220 0.030
VPI 0.464 <0.001 0.321 <0.001
DISCERN score 0.207 0.042 -
VPI: Video power index.
Table 5. Evaluation of videos according to the channels classified by the number of subscribers
Ordinary (n=49) Silver (n=38) Gold (n=8) P-value
Days since relase day 968 (115-3500) 1472 (219-3479) 796 (202-2846) 0.087
Lenght 3.23 (0.16-15.22) 4.14 (0.45-14.16) 5.48 (0.5-15.56) 0.748
4700 5800 162016
View 0.001
(21-196800) (57-1028751) (1903-1125784) 2>
View/day 2 (0-81) 5.5 (0-548) 255.5 (0-1761) 20 0.003
Likes 26 (0-1500) 67.5 (0-14000) 3300 (0-12000) >® 0.005
Dislikes 3 (0-123) 4 (0-359) 79 (0-540) 2® 0.009
Comments 2 (0-112) 6.5 (0-786) 97.5 (0-528) &° 0.010
VPI 1.8 (0-76.95) 4.05 (0-515.12) 247.84 (0-1637.73) *° 0.003
DISCERN score 3 (0-5) 3 (0-5) 3(1-3) 0.563
7240 399000 2055000
Subscriber count <0.001
(0-95200) < (102000-759000) b= (661000-2610000" -
Usefulness 33 (67.3%) 25 (65.8%) 7 (87.5%) 0.469

Data are n (%) or median (min-max). VPI: Video power index.

a; statistically significant than silver group, b; statistically significant than ordinary group, c; statistically significant than

the gold group.
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DISCUSSION and CONCLUSION

Communicable diseases such as HIV, tuberculosis,
and malaria affect billions of people around the world
and cause nearly a million deaths every year (20).
Health literacy has become a considerable concept
across the globe in recent years. In today’s world,
social media has a big and increasing role in health
literacy. The quality of online health information,
however, remains questionable (21). More than 80%
of all Americans use internet searches to access
health information (22). The percentage of internet
searches about health is 55% in Turkey (23). As a
result of a literature search for similar studies, this
study seems to be the first comprehensive one that
is investigating the content of YouTube videos on
malaria. Malaria remains a significant public health
problem requiring intense action. It is widespread in
tropical and subtropical regions. The disease spreads
by an infected female Anopheles mosquito and can
be reduced by preventing mosquito bites through
the use of nets, insect repellents, or mosquito-
control measures. Several medications are available
for prophylaxis in travelers to the endemic areas.
Malaria causes typically nonspecific flu-like symptoms
such as fever and myalgia and should be kept in mind
especially in those people living in endemic areas or
having a travel history to those regions (4,24). These
days when all over the world is experiencing the
COVID-19 pandemic, it is important to increase the
knowledge and awareness of people about malaria to
prevent misdiagnosis and delay in treatment.

YouTube presents various unverified information
about malaria from different sources that range from
international health agencies to personal experiences.
The health information websites are dominant sources
for English videos and news agencies are dominant
sources for Turkish videos in the study. Some of the
Turkish videos presented by news agencies are related
to the use of chloroquine and hydroxychloroquine
during the treatment of COVID-19. This is due to the
dominance of searching COVID-19 treatment and leads
lack of video sources in the best search list for the
people who want to get information about malaria.

Additionally, it was seen that few malaria-related
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videos were released after COVID-19. Although the
WHO has three and the Centers for Disease Control
and Prevention (CDC) has one video in the top of 100
English videos, no video is found by Turkish national
health organizations including the Ministry of Health
in the top 50 Turkish videos. The number of videos
presented on social media by the government or
academic institutions is not sufficient, which can be
explained by the lack of interest of these institutions
in social media platforms.

Most of the malaria-related videos were released
from “ordinary” (50.5%) and “silver” (39.2%) channels.
“Gold” channels released a small part of the videos
(8.2%), but most of these videos were useful (87.5%).
As expected; the numbers of views, view/day,
likes, dislikes, and comments were higher in videos
uploaded by “gold” channels. With these results, it
can be interpreted that it is necessary to increase the
number of health-related content in “gold” channels.
Also, health-related content on silver and ordinary
channels with high video uploads should be evaluated
in terms of information quality.

The percentage of useful videos was 68% (n=66
of 98 videos). In studies evaluating videos about
infectious diseases, approximately 58.8% and 70.3%
of the videos on YouTube were reported to be useful
(10,25). There was a significantly higher viewership of
the useful videos (p=0.011). The current content on
YouTube in English is more informative. There were
only two misleading videos among the included 58
English videos. The most frequently mentioned part
of the disease was transmission in useful videos.
Prevalence, signs/symptoms, and treatment/outcome
were mentioned in nearly half of the videos. But
screening/testing was the least mentioned part. The
information about the diagnosis of malaria, which can
be made with a simple blood smear or rapid card test,
should be given to more people through social media
platforms.

The modified DISCERN score was used for assessing
the reliability of the videos. In total, only seven videos
had the best overall score of 5, while the median
DISCERN score of useful videos was 3. English videos
had a higher median DISCERN score than Turkish
videos. The DISCERN score of all videos was positively



correlated with length, the number of viewerships,
likes, dislikes, and comments. With these results, it
can be interpreted that people have more interest in
reliable videos.

VPl is an index to measure the power of social
media and has been used before (9,10). The median
VPI of useful videos was higher than the misleading
videos. According to the usefulness, Turkish videos had
a lower VPI score.

This study presents some limitations. The first
is that YouTube is a highly dynamic platform, where
viewership and content change daily. The results may
change according to the date of the search. Secondly,
the results may change according to the keywords used
in the search. Our search was limited to the first 50
videos for each keyword. It was explained previously
that YouTube users do not tend to watch videos after a
couple of pages (26).

In conclusion, in this study, English and Turkish
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Turhal Devlet Hastanesi’ne kene isirmasi ile basvuran olgularin
degerlendirilmesi

Emine TURKOGLU' (D), Sedef Zeliha ONER?

OZET

Amag:  Kinm Kongo Kanamali Atesi (KKKA),
Tokat’ta endemik olarak goriilen, olumciil seyredebilen
zoonotik bir hastaliktir. Bu calismada kene 1sirmasi ile
basvuran olgularin demografik, klinik ve laboratuvar
bulgularinin incelenmesi, erken donemde laboratuvar
bulgularinin gerekliliginin tartisilmasi, KKKA tanisi alan
hastalarin takip ve tedavi sonuclarinin degerlendirilmesi

amaclanmistir.

Yontem: Bu calismada Turhal Devlet Hastanesi’ ne
1 Mayis - 30 Eylil 2019 tarihleri arasinda, kene 1sirmasi
nedeni ile basvuran olgular degerlendirildi. Hastalarin
gelis muayenelerinden sonra 3., 7., 10. ve 14. ginlerde
semptomlar ve laboratuvar tetkikleri degerlendirildi.
KKKA acisindan siipheli olgular klinige yatirilarak kesin
tam icin viral genom ve/veya 0zgil antikor testleri
yapildi. Hastalarin demografik, klinik ve laboratuvar

verilerine hastane otomasyon sisteminden ulasildi.

Bulgular: Calismaya 105’i (%59) erkek olmak uzere
178 olgu dahil edildi.
degismekteydi. En sik basvuru Haziran (n=56, %31.8)

Olgularin yaslarn 1-89 arasinda

ayinda idi. Olgularin 115’i (%64.6) tarim ve hayvancilikla
ugrasmakta idi, 144’ (%80.9) kene 1sirmasinin oldugu
ilk glin hastaneye basvurmustu, 88 (%49.4) hastada kene

hastanede saglik personeli tarafindan cikarilmisti. Dort

ABSTRACT

Objective:  Crimean-Congo Hemorrhagic Fever
(CCHF) is a fatal zoonotic disease that is endemic in
Tokat. The aim of this study was to investigate the
demographic, clinical and laboratory findings of the
patients presenting with tick bite, to discuss the
necessity of laboratory tests in early stage, and to
evaluate the follow-up and treatment results of patients

with CCHF.

Methods: In this study, cases applied to Turhal State
Hospital between 1 May - 30 September 2019 with tick
bite were evaluated. Symptoms and laboratory tests
were evaluated on the 3rd, 7th, 10th and 14th days after
the patients’ arrival. Patients with suspected CCHF were
hospitalized and viral genome and/or specific antibody
tests were performed for diagnosis. Demographic,
clinical and laboratory data of the patients were

obtained from hospital automation system.

Results: In this study 105 male (59%), a total of
178 cases were evaluated. Their ages ranged from 1
to 89 years. Most of the cases were applied in June (n
= 56, 31.8%). Of the cases, 115 (64.6%) were engaged
in agriculture and animal husbandry, 144 (80.9%) were
admitted to the hospital on the first day of tick bite,
88 (49.4%) of them, tick were removed by the health
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(%2.24) hasta KKKA tamsi almisti. inkiibasyon siiresi 1-13
giindii. KKKA grubunda istatistiksel agidan bas agrisi,
miyalji ve bulanti anlamli olarak fazlaydi ancak hicbir
laboratuvar bulgusunda anlamli fark yoktu.

Sonug: Kene 1sirmasi ile basvuran olgularda kene
uygun bir teknikle ve vakit kaybetmeden cikarilmalidir.
belirli

laboratuvar tetkiklerinin yapilmasi KKKA hastaliginin

Semptomu olmayan olgularda araliklarla
erken tamisi icin yol gosterici olmadigi gibi maliyet
etkin de degildir. Kene 1sirmasi sonrasi yeni baslayan
bulanti, bas agris1 ve miyalji yakinmasi olan hastalarda
6kopeni, trombositopeni, AST, ALT ve LDH yiiksekligi
saptanmasi halinde kisi KKKA hastaligi acisindan dikkatle

izlenmelidir.

Anahtar Kelimeler: Kene 1sirmasi, Kirnm Kongo

Kanamali Atesi, laboratuvar belirtecleri, Tokat

employeer in hospital. Four patients (2.24%) were
diagnosed as CCHF. The incubation time was 1-13
days. Statistically headache, myalgia and nausea were
significantly higher in CCHF group but there was no

significant difference in any laboratory findings.

Conclusion: In cases presenting with tick bite,
the tick should be removed with a suitable technique,
immediately. Performing laboratory tests at regular
intervals in patients without symptoms is not a guide
for early diagnosis of CCHF and it is not cost effective.
If leukopenia, thrombocytopenia, AST, ALT and LDH
elevations are detected in patients with nausea,
headache and myalgia after tick bite, they should be

carefully monitored for CCHF.

Key Words: Tick-bites, Crimean-Congo Hemorrhagic

Fever, laboratory markers, Tokat

GIRIS

Kirnnm-Kongo Kanamali Atesi (KKKA), keneler
tarafindan tasinan Bunyaviridae ailesinden Nairovirus
cinsinde yer alan bir RNA virusunun etken oldugu
ilk KKKA

olgular 1944 yillarinda Rusya’nin Kinnm bolgesindeki

zoonotik bir hastaliktir. Literatiirdeki
ates, hemorajik sendrom ve sokla seyreden Sovyet
askerleridir. Virusunilk izolasyonu 1967’ de yapilmis ve
“Kinm Hemorajik Atesi virusu” adi verilmistir. Kongo
Cumbhuriyeti’ nde 1956 yilinda, benzer yakinmalari
olan bir hastadan izole edilen virusla, ayni antijenik
yapinin saptanmasi uzerine virusa “KKKA virusu’ adi
verilmistir (1-3).

KKKA olgular, diinya genelinde Afrika,
Ortadogu, Glineydogu Avrupa’ya uzanan bir cografyada
30’dan Ulkede goriulmektedir. Olgularin
cogunlugu Tirkiye, Rusya, iran ve Bulgaristan’dan
bildirilmektedir (4). Ulkemizde ilk kez Tokat ilinde
bildirilen KKKA olgular ic Anadolu’nun kuzeyi, Orta

Asya,

fazla

Karadeniz ve Dogu Anadolu’nun kuzeyinde endemik
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olarak goriilmektedir. Halk Sagligi Genel Mudirligu
(HSGM) verilerine gore 2008-2017 yillann arasinda
8742 olgu bildirimi yapilmis ve olum oram %4.6
bulunmustur (5).

Turhal, Tirkiye’de ilk KKKA vakasinin tamimlandig,

sporadik ve salgin seklinde KKKA vakalarinin
goriilduigli, Tokat ili simrlan icerisinde bir ilcedir.
Iluman iklimi, bitki ortiisii ve hayvanciligin 6nemli bir
gecim kaynagr olmasi, KKKA virusunun ana vektorii
olan ixodid cinsi keneler icin uygun bir dogal ortam
saglar (6). HSGM’ nin 2017 verilerine gore Tokat ilinde

KKKA insidans1 100.000’ de 8.1’ dir (5).

Bu calismada hastaligin endemik olarak goriildigi
Tokat ili Turhal ilcesinde kene 1sirmasi ile basvuran
olgularin demografik bulgularinin, klinik 6zelliklerinin
halkin
hastaligin semptomlart hakkinda bilgilendirilmesi,

ve laboratuvar bulgularinin incelenmesi,
erken donemde laboratuvar bulgularinin gerekliliginin

tartisilmasi, KKKA tanist alan hastalarin takip ve



tedavi sonuglarinin degerlendirilmesi amaclanmistir.

Calismanin  uzun donem sonuclan olarak;
hastaligin endemik goriildigli bu bdlgede hastalarin
kene 1sirmas1 sonrasi yapmasi gerekenler hakkinda
bilgilendirilmesi ile vaka sayisinda azalma saglanmasi
ve tamda laboratuvar belirteclerinin maliyet etkin

kullanilmasinin saglanmasi amaclanmaktadir.

GEREC ve YONTEM

Tanimlayic1  tipteki bu Turhal

Devlet Hastanesi, Enfeksiyon Hastaliklar1 ve Klinik

calismada

Mikrobiyoloji poliklinigine, 1 Mayis - 30 Eyliil 2019
tarihleri arasinda, kene 1sirmasi nedeni ile basvuran
olgular degerlendirildi.
edildi. Tum hastalar
bilgilendirildi
durumunda beklemeden saglik kurumuna bagvurmalar

Calismaya 178 hasta dahil
KKKA bulgularina yonelik
ve herhangi bir yakinma olmasi
onerildi. Hastalarin yasi, cinsiyeti, ikamet adresi,
basvuru zamani, kenenin tutundugu viicut bolgesi,
kenenin farkedilme ve cikarilma zaman ile ¢ikarilma
sekli, semptomlar, semptomlarin baslama zamani,
fizik muayene ve laboratuvar bulgularina hasta

dosyasindan ulasildi.

Kene 1sirmas1 nedeniyle basvuran olgulara tam
bir fizik muayene yapildi ve tim viicut bolgeleri
inspeksiyonla  degerlendirildi.  Kene
olgularda, pens
soliisyon ile o bdlgenin temizligi yapildi. Tam kan
(AST),
aminotransferaz (ALT), laktat dehidrogenaz (LDH)
ve kreatin fosfokinaz (CK), protrombin zamani (PT),

aktive parsiyel tromboplastin zamani (aPTT) tetkikleri

saptanan
ile kene cikanldi, antiseptik

sayimi, aspartat aminotransferaz alanin

istendi. Hastalar gelis muayenelerinden sonra 3., 7.,
10. ve 14. giinlerde kontrole cagrildi. Her kontrolde
semptomlan sorgulandi, fizik muayeneleri yapildi ve
laboratuvar tetkikleri degerlendirildi.

Lokopeni ; lokosit sayisinin 4.000/mm?’ in altinda
olmasi, trombositopeni; trombosit sayisinin 150.000/
mm?3’ in altinda olmasi olarak tanimlandi. Anemi 15
yas altinda hemoglobin (Hb) degerinin yas grubuna

gore standart degerin 2g/dL alt1 olarak, 15 yas usti
erkekte 13 g/dLl’nin, kadinda ise 12 g/dL’nin altinda
olmas1 olarak tanimlandi. AST ve ALT degerlerinin
kadinda 35 U/L, erkekte 50 U/L’ nin ustinde olmasi
yiksek AST, ALT; CK degerinin kadinda 145 U/L,
erkekte 171 U/L’nin Ustinde olmasi yuksek CK; LDH
degerinin 247 U/L’nin Ustlinde olmasi yiiksek LDH; PT
degerinin 15/sn’nin ustiinde olmas1 uzamis PT; aPTT
degerinin 45/sn’nin Ustinde olmasi uzamis aPTT
olarak degerlendirildi

Tam kan sayimi Sysmex XE 2100 marka hemogram
cihaz1 (Sysmex Europe GmbH, Norderstedt, Almanya)
ile, biyokimyasal olcimler Beckman Coulter AU680
marka cihaz (Beckman Coulter, Inc., Kaliforniya, ABD)
ile, koagulasyon olcumleri Succeeder SF-8100 marka
cihaz (Beijing Succeeder Technology Development
Co., Ltd., Pekin, Cin) ile yapildi.

“KKKA icin supheli olgu”; ani baslayan ates, bas
agrisi, yaygin viicut agrisi, artralji, halsizlik, ishal
ve kanama bulgularindan en az ikisinin varligina
ek olarak tam kan sayiminda anemi, lokopeni,
trombositopeni, yiksek ALT, AST, CK, LDH ve/veya
uzun PT, aPTT degerlerinden bir ve birkacinin olmasi
olarak tanmimland.

KKKA supheli olgu tanimina uyan tum hastalar
klinige yatinldi. Klinige yatirilan hastalardan kesin
icin  HSGM, Referans Laboratuvarlan
Baskanligi’na kan numunesi gonderilerek gercek

tam Daire
zamanli-real time revers transkriptaz polimeraz zincir
reaksiyonu (RT PCR) yontemi ile viral genom ve/veya
immunfloresan (IFA) yontemi ile immunglobulin (Ig)
M antikoru arastirildi. Bu testlerden en az birinde
pozitiflik saptanmas1 durumunda olgular “kesinlesmis
KKKA olgusu” olarak kabul edildi.
istatistiksel analiz

Verilerin hesaplanmasinda Statistical Package
for Social (SPSS) 22 (Inc. Chicago,
Illinois, ABD) istatistik paket programi kullanildi.

Scienses

Degiskenlerin  normal
(histogram ve
yontemlerle

dagiima uygunlugu gorsel

olasihk grafileri) ve analitik

(Kolmogorov-Smirnov/Shapiro-Wilk
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testleri) incelendi. Tanimlayic istatistikler kategorik
degiskenler icin say1 ve yiizde olarak, normal dagilan
stirekli degiskenler icin ortalama + standart sapma,
normal dagilmayan siirekli degiskenler icin ortanca
(minimum-maksimum) verilerek yapildi. Kategorik
degiskenlerin karsilastinlmasinda Pearson Ki-kare
testi ve Fisher testi kullanildi. Degiskenler gruplar
arasinda Student’s T testi ve Mann-Whitney U testi
kullanilarak karsilastirildi. p degerinin 0.05’in altinda
oldugu durumlar istatistiksel olarak anlamli olarak
kabul edildi.

Arastirma icin Tokat Gaziosmanpasa Universitesi
Tip Fakiiltesi Dekanligi Klinik Arastirmalar Etik
Kurulu’ndan 02.09.2021 tarihli ve 21-KAEK-197-
83116987-699 sayili etik kurul onayr alinmistir.

BULGULAR
Calismaya 1 Mayis - 30 Eylul 2019 tarihleri
arasinda, kene 1sirmasi nedeni ile basvuran 178 olgu
dahil edildi. Olgularin %59’u (n=105) erkek, %41’i
(n=73) kadin idi. Yaslann 1-89 arasinda degismekte
olup ortalama yas 44.7+20.8 idi.

Hastaneye basvurularin %21.9’u (n=39) Mayis,
%31.5’i (n=56) Haziran, %21.3’i (n=38) Temmuz,
%12.9’u (n=23) Agustos, %12.4’l (n=22) Eylil ayinda
olmustu (Sekil 1).

Olgularin  %46.6’s1  (n=83) ilce merkezinde,
%41.6’s1  (n=74) ilce koylerinde, %41.6‘s1 (n=21)
ise cevre ilce ve koylerde yasamaktaydi. Olgularin
%64.6’U (n=115) tarim ve hayvancilikla ugrasmakta
idi, %35.4’Unln (n=63) son 15 gin icerisinde kirsal
%5.6’sinin (n=10) birden
fazla kene 1sirma oykusu vardi. Olgularin %30.9’unda
(n=55) alt ekstremite, %25.8’sinde (n=46) gobek-
sirt, %17.4’Unde (n=31) bas-boyun, %14.6’sinda
(n=26) ust ekstremite, %11.3’Unde (n=20) ise
kasik-genital bolgeden kene tutunma oykusu vard.

alan ziyareti mevcuttu,

Hastalarin %49.4’iinde (n=88) kene hastanede saglik
personeli tarafindan ¢ikarilmisti. Hastalarin %80.9’u
(n=144) kene 1sirmasinin oldugu ilk giin hastaneye
basvurmustu. Ayn1 giin hastaneye basvurmayanlarin
ortalama basvuru suresi 3.2+3.5 gun idi (1-15 gun).
KKKA tanis1 almayanlarin %82.8’i (n=144) ayni gin
hastaneye basvurmusken, KKKA tanis1 alanlarda ise
bu siirenin uzadig1 goriildi (Ortalama basvuru siiresi
5.5 giin). Aradaki fark istatistiksel acidan anlamli idi
(p<0.001).

KKKA
basvurularinda en az dort semptom vardi. Bu

tamst  alanlarin  hepsinde  poliklinik

hastalarda miyalji ve karin agrisi istatistiksel
acidan anlamli olarak fazlaydi. Hastalarda goriilen

semptomlar ve sikliklar Tablo 1’de gosterilmistir.

60 T

50

40 1
30
20

Basvuran olgu sayisi

10 1

Haziran

Mayis

Temmuz

Agustos Eylul

Bagvurulan aylar

Sekil 1. Olgulann aylara gore dagilim
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Tablo 1. Kene tutunmasi ile basvuran olgularda goriilen semptomlar ve sikliklan

Semptomlar Tum hastalar (n=178) KKKA tanisi alan (n=4) KKKA tanis1 almayan (n=174) p
n(%) n(%) n(%)

Herhangi bir Semptom 52(29.2) 4 (100) 48 (27.6) 0.007*
Ates 21(11.8) 3 (75) 18 (10.6) 0.29*
Bas agrisi 14(7.9) 3 (75) 11 (6.3) 0.05*
Miyalji 10(5.6) 3 (75) 7 (4) 0.01*
Halsizlik 28(15.7) 3 (75) 25 (14.4) 0.61*
Karin agrisi 6(3.4) 3 (75) 3(1.7) 0.003*
Bulanti 14(7.9) 3 (75) 11 (6.3) 0.05*
Kusma 5(2.8) 1 (25) 4(2.3) 0.27*
ishal 7(3.9) 2 (50) 5(2.9) 0.08*
Burun kanamasi 1(0.6) 1(25) - 0.39*
Kasint1 8 (4.5) 8 (4.6) 1*

Lokal kizariklik 2 (1.1) 2 (1.1) e

*Fisher testi

Kene 1sirmasi nedeniyle basvuran ve KKKA

hastaligi gelismeyen hastalarin basvuru aninda
yapilan %67.2’sinde
(n=117) KKKA tanisi

alan hastalarin birinde hastaneye basvurusunun

laboratuvar incelemelerinde

patolojik bulgu saptandi.
ilk glniinde laboratuvar parametreleri tamamen
normaldi. Bu hastanin kene temasinin 7. giiniinde
l6kopeni, karaciger fonksiyon testlerinde bozulma,
CK yiiksekligi gelisti. Onuncu giinde trombositopeni
ve LDH yiiksekligi
eden ginlerde baslangicta normal olan laboratuvar

gelisti. Diger 3 olgununda takip

parametrelerinde de bozulmalar izlendi. Hastalarin

laboratuvar bulgulart Tablo 2’de gosterilmistir.
KKKA tanis1 alan ve almayan hastalarin laboratuvar
bulgular1 arasinda istatistiksel acidan anlamli fark

yoktu.

Keneisirmasiile basvuran olgularin %5’ i (n=9) KKKA
supheli vaka tanimina uymakta idi. Bu hastalardan
KKKA on tanist ile HSGM’ ye serum gonderildi. Tim
olgulann %2.24’u (n=4) KKKA tanisi aldi. Bu hastalarin
%1.68’ inde (n=3) PCR ile, %0.56’sinda (n=1) ise IgM
pozitifligi ile KKKA tamsi konuldu. Bu hastalarn
ozellikleri Tablo 3’de gosterilmistir.

KKKA on tansi ile klinige yatirilan 9 hastanin
baslandi. PCR ve IgM
sonuclan negatif gelen 2 hastanin tedavisi kesildi.

6’sina ribavirin tedavisi

Tanms1 kesinlesen hastalardan ikisinin  tedavisi 10
gline tamamlanarak sifa ile taburcu edildi. Takipleri
esnasinda hicbir hastaya kan ve kan urunu takilmad.
Diger 2 hastanin ise takiplerde trombosit degerleri
hizla diistiigl icin Uist merkeze sevk edildi. Orada
hastalarin ribavirin tedavisini tamamladig1 ve sekelsiz
taburcu edildigi 6grenildi.
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Tablo 2. Kene tutunmasi ile basvuran olgularin baslangic laboratuvar bulgulan

Laboratuvar bulgular Tum hastalar (n=178) KKKA tanisi alan (n=4) KKKA tanist almayan (n=174) p
n(%) n(%) n(%)
Lokopeni 2(%1.1) 1(%25) 1(%0.6) 0.45*
Anemi 43(%24.2) 43(%24.7) 0.57*
Trombositopeni 32(%18) 2(%50) 30 (%17.2) 0.53*
AST yiiksekligi 9(%5.1) 2(%50) 7 (%4) 0.16*
ALT yiiksekligi 9(%5.1) 9 (%5.2) 0.2*
CK yiiksekligi 51(%28.7) 2(%50) 49 (%28.2) 0.32*
LDH yuksekligi 13(%7.3) 1(%25) 12(%6.9) 0.26*
PT uzamasi 21(%11.8) 1(%25) 20 (%11.5) 0.39*
aPTT uzamasi 3(%1.7) 3 (%1.7) 1*
*Fisher testi
Tablo 3. KKKA tanili hastalarin 6zellikleri
Hasta 1 Hasta 2 Hasta 3 Hasta 4
Cinsiyet Erkek Kadin Erkek Kadin
Yas 51 48 69 61
Yasadig1 yer Koy Koy Koy Koy
Basvuru ay Mayi1s Temmuz Haziran Haziran
Kenenin tutunma bolgesi Alt ekstremite Alt ekstremite Ust ekstremite Gobek-sirt

Kenenin cikarilma sekli

Evde-kendisi

Evde-kendisi

Evde-kendisi

Evde-kendisi

Hastaneye basvurana dek

arasinda gecen sire (giin)

4 7 15 4
gecen sure (giin)
Kene tutunmasi ile
semptom baslamasi 1 7 13 3

Ates, bas agrisi,

bas agrisi, karin

Ates, bas agnisi,

Ates, miyalji, halsizlik,

CK yuksekligi

yliksekligi,

PT uzamasi

Semptomlar miyalji, halsizlik, agrisi, bulanti, miyalji, halsizlik, karin agnisi, bulanti,
karin agrisi kusma bulanti, ishal ishal, burun kanamasi
Trombositopeni,
Trombositopeni, AST, CK ve LDH Laboratuvar bulgular
Laboratuvar bulgular AST yiiksekligi

normal
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TARTISMA ve SONUC

KKKA, enfekte kenelerden insanlara bulasan ve
ozellikle endemik bolgelerde (Sivas, Tokat, Yozgat,
Amasya gibi) yasayan kisilerin yasamini buyuk olcude
etkileyen viral bir hastalikti. Hastalik llkemizde
2020 yiinda ilk defa Tokat’ta gorulmustir (2). Tekin
ve ark.” nin 2010’da Tokat ilinde yaptig1 bir calismada
hastaligin seroprevalansi genel popiilasyonda %4.6,
kene 1sinklarinda ise %10 olarak bulunmustur (6).
Gonen’ in Tokat ilcesi olan Erbaa’da yaptigi bir
calismada kene 1sirmasi ile basvuran olgulardan
%2.5’ inde KKKA hastalig1 gelistigi bildirilmistir (7).
Calismamizda ise bu oran %2.24 olarak bulunmustur.

Calismada yer alan olgularin %59’unu erkekler
olusturmaktadir. Gok Kazan ve ark.” mn Tokat
merkezde yaptig1 bir calismada olgularin %56’sin1,
Kandis ve ark.’ nin Yozgat’ta yaptigi bir calismada ise
(2,8). Bulgular
literatiir ile benzerdir. Hastalarda erkek cinsiyetin

%59.1’ini erkekler olusturmaktadir

fazla olmasi, erkeklerin tarim ve hayvancilik ile daha
fazla ugrasmalar ve dolayisiyla kene ile temasin daha
sik olmasindan kaynaklandigi disiiniilmektedir.

Olgularin %64.6’ s1 tarim ve/veya hayvancilik ile
ugrasmaktaydi. Ciftciler ve hayvancilikla ugrasanlar
KKKA hastaligr acisindan riskli grupta yer alir (3).
Ulug’un Mardin’de yaptig1 bir calismada da kene
tutunmasi ile gelenlerin %85.2° si tarim ve/veya
hayvancilik ile ugrasmaktadir. Calismadaki bulgular
literaturle benzer bulunmustur.

Vektor kenelerin hareketleri sicak iklimlerde
artmaktadir. Ulkemizde KKKA olgularina Mart-Ekim
aylan arasinda rastlanmakta olup %60’1 Haziran ve
Temmuzda gorilmektedir (3). Yardan ve ark.’ nin
yaptig1 bir calismada %41 oran ile Goztas’in yaptig
calismada ise %28 oran ile en sik basvurunun Haziran
ayinda oldugu gorilmistir (9,10). Bu calismada
ilkbahar ve yaz aylarindaki olgular dahil edilmis ve en
fazla basvurunun %31 oran ile Haziran ayinda oldugu
gorulmustdr.

Eriskinlerde alt ekstremitede, cocuklarda ise bas-

boyun bolgesinde 1sirilma daha sik goriilmektedir (11).

Stimer ve ark.” nin yaptig1 bir calismada %34 oran ile,
Kandis ve ark. nin calismasinda da %23.2 oran ile en
sik kene 1sirma bolgesi alt ektstremitelerdir (8,12).
Bu calismada da olgularin cogu eriskin yas grubundadir
ve kenenin en sik (%30.9) 1sirdig1 viicut bolgesi alt
ekstremitelerdir.

Kene 1sirmasi sonrasi hastalarin yaklasik yarisinda
(%49.4) kene hastanede saglik calisan1 tarafindan
cikarilmisti. Gok Kazan ve ark.’ nin Tokat’ ta yaptig
calismada da benzer sekilde olgularin %50.1° inde
kene hastanede cikarilmisti. Calismamizda keneyi
evde cikardiktan sonra ayni giin hastaneye basvuran
hasta sayis1 da yuksekti. Olgularin %80.9’ u ilk gun
hastaneye basvurmustu. Komiirliioglu ve ark.” nin
cocuk hastalarla yaptig1 bir calismada da hastalarin
%73.6’ s1ilk gun acile basvurmustu (11). Calismamizda
hastaneye erken basvuru orani oldukca yuksekti.
Bu sonuc bolge halkinin kene ile bulasan hastaliklar
konusunda bilincli oldugunu dusiindiirmektedir.

Kene viicuda tutunup kan emdigi yerden, hic

vakit kaybetmeden, ciplak el ile dokunmamak
kosuluyla, oldiiriilip ezilmeden, agiz kismiyla birlikte
koparilmadan yavasca cikarilmalidir. Kene ne kadar
erken cikarilirsa hastaligin bulasma riski de o kadar
azalir. Keneler uzerine sigara basmak, kolonya, gaz
yag1 gibi maddeler dokmek kenenin kasilmasina sebep
olarak viicut icerigini kan emdigi kisiye aktarmasina
sebep olacagi icin yapilmamalidir. Kisi keneyi kendi
cikaramadigr durumda saglik kurumuna basvurmalidir
(5). Calismada olgularnn yaklasik yarisi keneyi evde
cikarmisti. KKKA gelisen hastalarin timi keneyi

evde kendisi cikarmisti. Hastalarin keneyi evde

ne sekilde cikardiklarn bilgisine ulasilamadi. Bu
sonuc hastaligin endemik oldugu bolgelerde halkin
kenenin cikanlma sekli konusunda bilgilendirilmesi
gerektigini disiindiirmektedir. Ulkemizde il Saglik
Muddrliikleri saptanan
yerlesim merkezlerine gidilerek oradaki bolge

halki hastaliga yonelik ve hastaligin gelismemesi

araciigiyla KKKA vakasi

icin alinmasi gereken onlemlere yonelik birebir
birlikte

hastaligin semptomlarin1 anlatan, kene 1sirmasini

bilgilendirilmektedir. ~ Birebir  egitimle
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engellemek icin alinmasi gereken tedbirleri anlatan,
kenenin ne sekilde c¢ikarilmasi gerektigini anlatan
gorsel icerikli brosirler dagitilmaktadir. Endemik
bolgede yasayan ve keneyle temas edebilecek riskli
meslek grubuna yonelik bu egitimler artirlabilir.
Artan egitimlerle bolge halki bilinclendikce KKKA
hastalig1 gelisme riskinin azalacag1 goriisiindeyiz.
Ayrica daha once halkin KKKA ile ilgili bilgi diizeyini
olcmeye yonelik yapilan calismalarda biyiik cogunluk
televizyondan bilgi edindigini belirtmistir (13,14).
Bu da bilgi edinme araclan arasinda televizyonun da
onemini vurgulamaktadir.

Hastalik inkiibasyon, prehemorajik, hemorajik
ve konvelasan donem olmak uzere 4 evreden olusur.
inkiibasyon siiresi 3-7 giindiir (2,15). Bu calismada,
KKKA tanis1 alan olgularda hastaligin inkiibasyon
suresi, ortalama 5 gundi. Bir hastada inkubasyon
suresi uzamis olup 13 guindu. Literaturde inkubasyon
siresinin uzun oldugu vaka bildirimleri mevcuttur.
Meric Ko¢ ve ark.” min yaptiklari bir calismada
inklibasyon periyodu 30 giin, Kaya ve ark.’ lar ise 53
giin olan bir hasta bildirmistir (16,17).

Prehemorajik donemde ates, bas agrisi, myaljiler,

bas donmesi, ishal, bulanti-kusma, dokuntu,

(15). KKKA tanisi
olgularin hepsinin basvuru esnasinda semptomlan

konjuktivit gorulebilir alan
vardi. Literatiirle benzer sekilde ates, bas agnsi,
miyalji, halsizlik, karin agrisi, bulanti, kusma, ishal
hastalarda goriilen semptomlardi. Bu semptomlarin
icinde miyalji ve karin agris1t KKKA gelismeyen gruba
kiyasla istatistiksel olarak daha fazlaydi. Kémiirliioglu
ve ark.” min calismasinda KKKA tamsi alan hastalarda
bas agrisi, kusma ve halsizlik, Goktas’ in calismasinda
ise bulanti, kusma ve bas agrisi istatistiksel olarak
fazla gorulmustu (10,11).

Hastaligin 3-5. giinlerinde hemorajik dénem
gozlenir. Bu donemde epistaksis, petesi, ekimoz,
melena, dis eti kanamasi, hematom, hemoptizi,
hematiiri, hematemez, hematokezya, melena,
vajinal kanama, batin ici kanama gorulebilir (18).

Takiplerde hastalarda saptanabilir kanama bulgusu
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gelismedi. Hb degerlerinde diisme olmad.

Hastaligin 10-20. ginlerinde konvelesan dénem
gozlenir. Ulkemiz verilerine gére 6lim oran =%5’tir
(15). Takiplerde tim olgular sifa ile taburcu edildi.
Oliimle sonuclanan vaka olmadi.

KKKA
trombositopeni, lokopeni ve biyokimyasal testlerde
AST, ALT, LDH, CK duizeylerinde yukselme gorulur. PT ve
aPTT uzar, INRartar (18). Goztas’ inyaptigi calismada,

hastalarinda tam kan sayiminda

KKKA tanist olan hastalarda olmayanlara kiyasla,
l6kopeni ve AST, ALT, LDH yiiksekligi istatistiksel olarak
anlamliydi (10). Mostafavi ve ark.” nin calismasinda
ise lokopeni, trombositopeni ve AST, ALT yiiksekligi
istatistiksel olarak anlamliydi (19). Diger taraftan
Oguz ve ark.” min yaptigi calismada; kene 1sirmasi
disinda ek yakinmasi olmayan olgularda laboratuvar
tetkiklerinin yapilmasinin faydasi gorulmemistir (20).
Calismamizda da lokopeni, trombositopeni ile AST,
CK ve LDH yiiksekligi KKKA hastalarinda daha fazla
olmakla birlikte istatistiksel olarak anlamli degildi. Bir
hastada ise basvuru gununde tum tetkikleri normaldi.
Hastalarin KKKA ile uyumlu semptomlarinda artma ile
birlikte laboratuvar bulgularinda degisiklikler oldugu
gozlendi. Bununla birlikte KKKA tanisi almayan hasta
popilasyonunun %68’inde ilk basvuruda laboratuvar
anormallik

parametrelerinden en az birinde

vardi. En cok goriilen anormallik CK yiiksekligi ve
anemiydi. Bu durum semptomu olan hastalarda
laboratuvar degisikliklerinin daha anlamli olacagin

dusundurmektedir.

RT-PCR,
IgG antikorlarinin

Kesin tam hastaligin donemine gore;
virls izolasyonu ve/veya IgM/
saptanmasi ile konur (3). PCR ilk 9 glinde pozitifken,
Ig’ ler 7. glinde pozitiflesmeye baslar. IgM 4 aya, 1gG
ise 5 y1la kadar pozitif kalir (1). Bu calismada da erken
donemde basvuran 3 kiside tan1 PCR ile konurken,
kene tutunmasinin 15. giininde basvuran hastada IgM
pozitifligi ile konuldu.

Tedavi, destek tedavi ve kanama kontrolliniin
saglanmasidir. Ribavirin erken donemde baslanirsa
mortalite Uzerine olumlu etkileri vardir (1,13). Bu



calismada da KKKA tanis1 alan hastalara literatirde
sekilde

10 gune tamamlandi. Mortal seyirli hasta olmadi.

onerildigi ribavirin baslanarak tedavileri
KKKA gelisen hastalarda mortalite gelismemesi KKKA
acisindan supheli hastalara erken donemde ribavirin
baslanmasi ile iliskili olabilir.

Sonuc olarak; kene 1sirmasi ile basvuran olgularda
kene uygun bir teknikle ve vakit kaybetmeden
cikarilmalidir. KKKA gelisen tiim hastalarin keneyi
evde kendilerinin cikardig1 tespit edildiginden, halkin
kenenin dogru cikarilmasi ve akabinde o bdlgenin
antiseptik  solusyonla temizlenmesi konusunda
bilinclendirilmesi icin saha calismalarinin gerektigi
sonucuna varilmistir. Kene cikarildiktan sonra kisiye

hastalik ile ilgili bulgular anlatilmali, iki hafta icinde

TESEKKUR

yeni baslayan yakinmasi olursa hemen hastaneye

basvurmas1  gerektigi  belirtilmelidir.  Semptomu

olmayan olgularda belirli araliklarla laboratuvar
tetkiklerinin yapilmasi KKKA hastaliginin erken tanisi
icin yol gosterici olmadig1 gibi maliyet etkin de
degildir. Kene 1sirmasi sonrasi yeni baslayan bulanti,
bas agrist ve miyalji yakinmasi olan hastalarda
l6kopeni, trombositopeni, AST, ALT ve LDH yiiksekligi
saptanmasi halinde kisi KKKA hastaligi agisindan
dikkatle izlenmelidir. Cogu calismada kene 1sirmasini
takiben 10 gunluk surenin KKKA acisindan risk
tasidigi belirtilse de, ozellikle Tokat ili gibi endemik
bolgelerde inkiibasyon siiresinin uzayabilecegi g6z

onunde bulundurulmalidir.

Olgularin laboratuvar tanis1 ve siirveyans icin desteginden dolayr HSGM, Referans Laboratuvarlan Daire Baskanlig ile
Zoonotik ve Vektorel Hastaliklar Daire Baskanligi’na tesekkiir ederiz.

ETiK KURUL ONAYI

* Bu calisma, Tokat Gaziosmanpasa Universitesi Tip Fakiiltesi Dekanlig1 Klinik Arastirmalar Etik Kurulu’nun onayi ile
gerceklestirildi (Tarih: 02.09.2021 ve Karar No: 21-KAEK-197-83116987-699).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Hastanemiz cerrahi kliniklerine basvuran hastalarda preoperatif
HBsAg, anti-HCV ve anti-HIV seroprevalansi

Hakan iGAN'

, Hayrunisa HANCI?

OZET

Amag: Cerrahi branslarda calisan saglik personeli
HBY, HCV, HIV enfeksiyonlar
altindadir.  Bu

acisindan ciddi risk
Anadolu
klinik
hastalarinda preoperatif HBsAg, anti-HCV ve anti-HIV

calismanin  amaci  Dogu

Bolgesi’nde bulunan hastanemizdeki cerrahi

seroprevalansinin geriye doniik olarak belirlenmesidir.

Yontem: Ocak 2017 - Kasim 2018 tarihleri arasinda
cerrahi girisim icin hastaneye yatisi yapilan 9720 hastada
preoperatif HBsAg, anti-HCV ve anti-HIV seroprevalansi

geriye donuk olarak arastirildi.

Bulgular: Preoperatif hastalarin 3976’s1 (%40,9)
kadin 5744’4 (%59,1) erkek idi. Hastalarin tuimuinde
anti-HIV negatif bulunurken 194 (%2) hastada HBsAg,
68 hastada (%0,7) anti-HCV pozitifligi
Kadin hastalarin 48 (%1,2)’inde, erkek hastalarin
146 (%2,5)’sinda HBsAg pozitifligi Anti-
HCV acisindan ise kadin hastalarin 25 (%0,6)’i, erkek
hastalarin 43 (%0,7)’U pozitif bulundu. Pozitifliklerin

saptandi.

saptandi.

en ¢ok 51-60 yas araliginda, en az 11-20 yas araliginda
goriildiigu tespit edildi.

Sonug: Hasta sayis1 acgisindan benzer calismalara
gore daha fazla hasta sonucunun degerlendirildigi

calismamizdaki sonuglar diger calismalardaki sonuglara

ABSTRACT

Medical
branches are at serious risk for HBV, HCV and HIV

Objective: staff working in surgical
infections. The aim of this study is to retrospectively
determine the preoperative HBsAg, anti-HCV and anti-
HIV seroprevalence in surgical patients of our hospital

in the Eastern Anatolian Region of Turkey.

Methods: Preoperative HBsAg, anti-HCV and anti-HIV
seroprevalence of 9720 patients who were hospitalized
for surgery between January 2017 and November 2018

were researched retrospectively.

Results: 3976 (40.9%) of the preoperative patients
were female and 5744 (59.1%) were male. Anti-HIV
negative was found in all patients, whereas HBsAg
positivity was detected in 194 (2%) patients and anti-
HCV positivity was found in 68 (0.7%) patients. HBsAg
positivity was found in 48 (1.2%) of female patients, 146
(2.5%) of male patients. In terms of anti-HCV, 25 (0.6%)
of female patients and 43 (0.7%) of male patients were
positive. Maximum positivities was observed at 51-60
age range whereas minimum positivity was at 11-20 age

range.

Conclusion: Although the results of our study, in

which more patient results were evaluated compared
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yakin olmakla beraber HBsAg oranlar bizim calismamizda
biraz daha disuk bulundu ve bu durum as1 uygulamalan
sonucu HBV enfeksiyonu gorilme sikliginin disiiste
olmasiyla iliskilendirildi. Bolgelerdeki HBsAg, anti-HCV
ve anti-HIV seroprevalanslari ne olursa olsun hastaligin
pencere doneminde olabilecegi de dusiinllerek tiim
hastalar potansiyel tasiyict gibi kabul edilmeli ve
ameliyatlar esnasinda saglik personeli mutlaka kisisel

koruyucu onlemler almalidir.

Anahtar Kelimeler: Anti-HCV, anti-HIV, HBsAg,

preoperatif hasta, seroprevalans

to similar studies in terms of number, were similar to
those in other studies; HBsAg rates were slightly lower
in our study, and it was related to the overall decline
of HBV infections as a result of vaccination. Regardless
of regional seroprevalances of HBsAg, anti-HCV and
anti-HIV, it should be taken into consideration that the
disease could be at window phase, so all patients must
be accepted as vectors and medical staff must take

extra personal precautions during surgery.

Key Words: Anti-HCV, anti-HIV, HBsAg, preoperative

patient, seroprevalence

GIRIS

Calisma ortamlari, saglik
enfeksiyonlar acisindan risk altinda birakmaktadir
(1). Ozellikle
bulasabilen etkenler ciddi mesleki enfeksiyonlara
(2). Viral
ulkeleri basta olmak uizere tim diinyada mortalite ve
morbiditeye neden olan onemli bir sorundur (3). Basta

acil servislerde, laboratuvarlar, hemodiyaliz Uniteleri

calisanlarim

hasta materyalleri araciligiyla

neden olabilmektedir hepatitler Asya

ve cerrahi branslarda calisanlar olmak lizere tum
saglik personeli insan immiinyetmezlik viriisii (HIV),
hepatit B (HBV) ve hepatit C (HCV) virusleri acisindan
risk altinda olup bu durum saglik calisanlarinda korku,
ve strese neden olmaktadir. Bu etkenlerin yayilim
kan ve diger viicut sivilarina temas, delici-kesici alet
yaralanmalari veya kontamine materyallere temas
ile olmaktadir (4,5). Genel olarak cerrahi kliniklerde
calisan hekimlerin diger hekimlere oranla bu durumla
daha fazla karsi karsiya kaldiklarn ve ameliyathane
personelinin ameliyatlarin yarisinda hastalara ait
kan veya viicut sivilan ile temas durumu yasadig
bildirilmektedir (5,6).
sivilarindaki

Hepatit B virusuniin enfekte

viicut yogunlugu, kurumus kan ve
cansiz yiizeylerde giinlerce canliligini korumasi HBV

bulagiciiginin HIV’e gore 100 HCV’ye karst 10 kat
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daha fazla olmasina neden olmaktadir (1). Diinyada
HBV seroprevalans1 acisindan ortalarda bulunan
Ulkemizde Gilineydogu Anadolu ve Dogu Anadolu
Bolgelerindeki HBV seroprevalansinin diger bolgelere
gore daha yiiksek oldugu bildirilmektedir (7,8). Bu
calismanin amaci Dogu Anadolu Bolgesi’nde bulunan
hastanemizdeki cerrahiklinik hastalarinda preoperatif
HBsAg, anti-HCV ve anti-HIV seroprevalansinin geriye

donik olarak belirlenmesidir.

GEREC ve YONTEM

Hastanemize Ocak 2017- Kasim 2018 tarihleri
arasinda cerrahi girisim icin yatis1 yapilan 9720
hastada preoperatif HBsAg, anti-HCV ve anti-HIV
seroprevalanst geriye donuk olarak arastirildi.
Hastalarda HBsAg, anti-HCV ve anti-HIV testleri icin
ELISA yontemi [COBAS 4000 (E 411) Roche Diagnostics

Turkey] kullanildi.

Arastirma icin Erzurum Bolge Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu’ndan
18.10.2021 tarihli ve KAEK-2021/18-263 sayili etik
kurul onay1 alinmistir.



BULGULAR

Calismaya cerrahi girisim icin farkli kliniklere yatisi
yapilan 3976’s1 (%40,9) kadin 5744’4 (%59,1) erkek
toplam 9720 hasta dahil edildi. Hastalarin timunde
anti-HIV negatif bulunurken, 194 (%2) hastada HBsAg,
68 hastada (%0,7) anti-HCV pozitifligi saptandi.
Pozitif sonuclarin en ¢ok 51-60 yas araliginda, en az

11-20 yas araliginda goriildiigii belirlendi. Yas grubu
ve cinsiyete gore HBsAg veya anti-HCV pozitifligi
saptanan hasta oranlan tablo 1’de goriilmektedir.
HBsAg veya anti-HCV pozitifligi kadinlarda 73 (%0,75)
hastada goriillirken erkeklerde 189 (%1,94) hastada
saptandi. Kadin ve erkek hastalardaki HBsAg ve anti-
HCV oranlan tablo 2’de goruilmektedir.

Tablo 1. Yas grubu ve cinsiyete gore HBsAg veya anti-HCV pozitifligi saptanan hasta oranlari

Yas araligi Kadin (n) Yizde (%) Erkek (n) Yiizde (%)
11-20 2 2,7 0 0
21-30 3 4,1 21 11,1
31-40 5 6,9 28 14,8
41-50 5 6,9 29 15,3
51-60 26 35,6 40 21,2
61-70 19 26 28 14,8
71-80 12 16,4 28 14,8

81 ve Usti 1 1,4 15 8

Toplam 73 100 189 100
Tablo 2. Kadin ve erkek hastalarda HBsAg ve anti-HCV oranlari
Cinsiyet HBsAg Yizde (%) anti-HCV Yiizde (%)
Kadin 48 1,2 25 0,6
Erkek 146 2,5 43 0,7
Toplam 194 2 68 0,7

TARTISMA ve SONUC

Cerrahi branslarda calisan saglik personeli HBYV,
HCV, HIV enfeksiyonlan agisindan ciddi risk altindadir
(1). Kan yoluyla bulasan enfeksiyon etkenlerine
maruz kalan saglik calisanlarinin licte ikisi HBV
ile karsilasmaktadir. (9). Dunya genelinde her yil

500 bin-700 bin insanin HBV enfeksiyonu ve buna
bagli komplikasyonlardan dolay1 hayatim kaybettigi
bildirilmektedir (10). HBV tasiyiciigi  diinyada
sosyoekonomik seviye ve bolgelere bagli olarak
degisiklik gostermekle birlikte iilkemiz HBV tasiyiciligi
acisindan orta endemik, HCV tasiyiciigi agisindan
disuk endemik bolgeler arasindadir (8,11). Turkiye’de
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yaklasik 5-7 milyon HBV tasiyicisi oldugu ve tasiyicilik
oranlarinin bat1 bélgelerine kiyasla dogu bolgelerinde
daha fazla oldugu bildirilmektedir (10,12). Otuz yili
askin suredir tim dinyada kullanilan HBV asilar
yuksek riskli grup basta olmak Uzere enfeksiyondan
korunmak isteyen herkese uygulanabilmektedir. Diinya
Saglik Orgiitii diinya genelinde tiim yenidoganlar icin
HBV asis1 uygulamasin1 onermektedir (10,13). Erken
yaslarda edinilen HBV enfeksiyonuyla kroniklesme
arasinda arasindaki

iliskinin ispatlanmis olmasi

da vyenidoganlarda asilamanin 6nemini

koymaktadir (14).

ortaya

Yasla birlikte HBV enfeksiyonunu seroprevalansinin
bildirilmektedir (10). (15)
calismalarinda Ulkemizde HBsAg seroprevalansinin
0-14 yas araliginda %3,23; 15-24 yas araliginda %5,77;
25-34 yas araliginda %7,08 ve 35-65 yas araliginda
%6’nin lizerinde oldugunu tespit etmislerdir. Duran

arttig Toy ve ark.

ve ark. (14) 0-18 yas arasi 208 cocuk hastada anti-
HBs pozitifligini %68,3, HBsAg pozitifligini %0 olarak
saptamislardir. Calismamizda da HBsAg ve anti-
HCV pozitiflikleri en cok 51-60 yas araliginda, en
az 11-20 yas araliginda gorilmiistiir. Genel olarak
calismalarda ortaya c¢ikan bu durum asilama
uygulamalan ve toplumsal bilincin giderek artmasiyla
iliskilendirilebilir.

Kronik hepatitlerin etiyolojisinde HCV’nin roluniin
de giin gectikce arttigi bildirilmektedir. ilerleyen
yillarda HBV’ye kars1 yurutulen as1 calismalan
sayesinde HBV ile ilgili hastaliklarin azalacagi ve
neticede kronik hepatitlerin en onemli etkeninin
HCV olacagi tahmin edilmektedir (16). Bununla
birlikte HCV ile enfekte hastalarda HBV enfeksiyonu
varliginin da klinik tabloyu olumsuz yonde etkiledigi
bildirilmektedir (17). Inci ve ark. (18) calismalarinda
22351 hastada HBsAg, 19070 hastada anti-HCV
arastirmis ve seropozitiflik oranlarinm sirasiyla %4,05
ve %0,66 olarak saptamislardir. inci (19) bir baska
calismasinda ise HIV’le enfekte kisilerde HBV ve HCV
seroprevalansini arastirmis ve hastalarda %5,9 HBV
pozitifligi, %4,4 oraninda HCV pozitifligi tespit etmistir.
Diinya genelinde llkelere gore HCV seroprevalansinda
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da farklliklar
ulkelerinde %5 civarinda olan HCV seroprevalansi

mevcuttur. Ortadogu ve Afrika
kuzey Avrupa ve Amerika’da %0,01-0,05 civarindadir
(20). Ulkemizde ise HCV seroprevalansimin %0,2-
2,6 arasinda oldugu bildirilmektedir (14).
illerinden Tunceli’de yapilan bir calismada 3489
hastanin %0,94’(inde (33 hasta) anti-HCV pozitifligi
tespit edilmistir (21). Calismamizda 9720 preoperatif

Dogu

hastanin 68 (%0,7)’inde anti-HCV saptanmis ve

sonuclar Ulkemizdeki diger sonuclarla uyumlu
bulunmustur.
Cerrahi  uygulamalar esnasinda  meydana

gelebilecek delici-kesici alet yaralanmalar sonucu
saglik personelinin kan ile temas etmesi cesitli
enfeksiyonlar acisindan ciddi bir risk olusturmaktadir.
Konu ile ilgili yapilan bir calisma cerrahi branslardaki
mesleki yaralanma oranimin dahili branslara oranla
5,5 kat fazla oldugunu gostermistir (22,23). Bu
rakam saglik calisanlarinin  koruyucu onlemler
almasinin ve ameliyatlar oncesinde hastalarin klinik
durumlan hakkinda bilgi edinmesinin onemini ortaya
koymaktadir.

Girgin ve ark. (4) calismalarinda genel cerrahi
klinigindeki 486 HBsAg

seroprevalansinin %6,6; anti-HCV seroprevalansinin

preoperatif  hastada

%1,6 oldugunu tespit etmisler ve anti-HIV pozitifligi
480 kalp
cerrahisi hastasinda HBsAg, anti-HCV ve anti-HIV

saptamamislardir. Erdem ve ark. (1)
seroprevalansin1 sirasiyla %1, %1,2 ve %0 olarak
bildirmislerdir. Farkli bir calismada urolojik cerrahi
klinigi
HCV pozitifligi sirasiyla; %3,1 ve %0,4 olarak tespit

hastalarinda preoperatif HBsAg ve anti-

edilmistir (5). Sayhan (24) calismasinda preoperatif
hazirlik icin anestezi poliklinigine basvuran 994
hastada HBsAg, anti-HCV ve anti-HIV seroprevalansini
%1,5; %0,1 ve
Karaayak Uzun ve ark. (2) 4367 preoperatif hastanin
%7,7’sinde HBsAg, %2,3’linde anti-HCV pozitifligi
bildirmislerdir. Calismada ayrca anti_HIV pozitif

sirastyla %0 olarak saptamistir.

5 hastanin 2’si dogrulama testi neticesinde pozitif
kabul edilmistir. Mardin’de yapilan bir calismada
cocuk cerrahi poliklinigine basvuran 0-16 yas arasi



307 cocuk “’Ulusal Hepatit B As1 Programi” (UHBAP)
uygulamasindan o6nce ve sonra doganlar olmak
uzere iki gruba ayrnlmis ve UHBAP uygulamasindan
sekilde diistuigu
tespit edilmistir (25). Calismamizda cesitli cerrahi
kliniklerden 9720 preoperatif hastanin 194 (%2)’tinde
HBsAg, 68 (%0,7)’inde anti-HCV pozitifligi tespit
edilirken anti-HIV pozitifligine rastlanmamistir. Say1

sonra HBsAg oraninin anlaml

acisindan benzer calismalara gore daha fazla hasta
sonucunun degerlendirildigi calismamizdaki sonuclar
diger calismalardaki sonuglara yakin olmakla beraber
HBsAg oranlan bizim calismamizda biraz daha
dusuk bulunmustur. Bu durum yillar icinde HBsAg
seroprevalansinin genel olarak dususte olmasiyla

iliskilendirilebilir.

ETIK KURUL ONAYI

Sonuc¢ olarak gerek saglik calisanlarinin gerek
toplumun asilanmasi ile HBV enfeksiyonlarinin oniine
gecmek mumkindir. Bununla birlikte oniimizdeki
yillarda kronik hepatitlerin en 6nemli etkeninin HCV
olacagina dair bildiriler de g6z 6niinde bulundurularak
yayilimin  onlenmesi icin saglik calisanlar ve
toplumdaki bilincin artinilmasinin hedeflenmesi uygun
olacaktir. Bolgelerdeki HBsAg, anti-HCV ve anti-HIV
seroprevalanslari ne olursa olsun hastaligin pencere
doneminde olabilecegi de diisiiniilerek tiim hastalar
potansiyel tasiyic1 olarak gorulmeli ve ameliyatlar
esnasinda saglik personeli mutlaka kisisel koruyucu

onlemler almalidir.

* Bu ¢alisma, Erzurum Bolge Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik Kurulu onay ile gerceklestirildi (Tarih:

18.10.2021 ve Karar no: KAEK-2021/18-263).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi bildirmemislerdir.
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Evaluation of retina and nerve fiber layers with swept source
optic coherence tomography in inflammatory bowel diseases
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ABSTRACT

Objective: To evaluate ocular involvement in
inflammatory bowel diseases (IBD) with swept source
optical coherence tomography and to determine
whether the detected parameters can be disease

activation criteria.

Methods:
colitis (UC), 32 eyes of 16 patients with Crohn’s Disease

57 eyes of 30 patients with Ulcerative

(CD) and 78 eyes of 53 healthy individuals were included
in our study. Retinal Nerve Fiber thickness (RNFL),
Ganglion cell layer (GCL ++), Central macular thickness
(CMT) and Choroidal thickness (CT) measurements were
done by swept source optical coherence tomography
(SS OCT). Crohn’s Disease Activity Index (CDAI) was also
detected in patients with CD. Blood C reactive protein
(CRP), neutrophil, hemoglobin (HGB), and sedimentation

values were measured in patients with UC and CD.

Results: The mean age was 38.6+8.8 in CD,
42.9+12.2 in UC, and 53.7+12.6 years in the control
group. In CD, RNFL was significantly thicker and GCL
++ significantly thiner when compared with the control
group. CMT values and CDAI values show a statistically

significant negative correlation. There was negative

OZET

Amag: Bu calisma, inflamatuar barsak hastaliklan
(IBH)’1ndaki okiiler tutulumu taranmis kaynakli (swept
source) optik koherens tomografi ile degerlendirmek ve
tespit edilen parametrelerin hastalik aktivasyon kriteri

olup olmadigim belirlemek amaciyla yapildi.

Yontem: Calismamiza llseratif koliti olan 30 hastanin
57 gozl, Crohn hastaligi olan 16 hastamin 32 gozii ve
53 saglikli bireyin 78 gbzii dahil edildi. Retina Sinir
Lifi kalinig1 (RNFL), Ganglion hiicre tabakas1 (GCL++),
Santral makiila kalinligi (CMT) ve Koroid kalinligi (CT)
olcumleri swept source optik koherens tomografi (SS
OCT) ile yapildi. Crohn hastaligi olan hastalarda da
Crohn hastaligi aktivite indeksi (CDAI) tespit edildi.
Crohn hastalig ve ilseratif koliti olan hastalarin kaninda
C reaktif protein (CRP), notrofil, hemoglobin (HGB) ve

sedimantasyon duzeyleri olculdi.

Bulgular: Calisma grubunun yas ortalamasi Crohn
hastaliginda 38.6+8.8, lilseratif kolitte 42.9+12.2 ve kontrol
grubunda 53.7+12.6 yil idi. Crohn hastaliginda RNFL,
kontrol grubuna kiyasla anlamli derecede daha kalin ve
GCL++ anlamli olarak daha ince idi. CMT degerleri ve CDAI

degerleri, istatistiksel olarak anlamli negatif bir korelasyon

'Ankara City Hospital, Department of Ophthalmology, Ankara

2University of Health Science, Ankara City Hospital, Department of Ophthalmology, Ankara

3Polatli Duatepe Government Hospital, Clinic of Internal Medicine, Polatli, Ankara

4Medicana Konya Hospital, Department of Internal Medicine and Hepato-Gastroenterology, Konya

*Gulhane Education and Training Hospital, Department of Internal Medicine and Hepato-Gastroenterology, Ankara

letisim / Corresponding Author : Filiz YILDIRIM

Hacettepe Unv. Medicine Faculty, Dep. of Medical Microbiology, Sithhiye, Ankara - Tiirkiye

E-posta / E-mail : drfyildirim@yahoo.com

=]
Iz
=]

Gelis Tarihi / Received : 28.05.2021

Kabul Tarihi / Accepted : 05.10.2021

Fikret CZ, Uggun Ni, Yildinm F, Avcl E, Hamamct M. Evaluation of retina and nerve fiber layers with swept source optic coherence tomography in inflammatory bowel

diseases. Turk Hij Den Biyol Derg, 2021; 78(4): 493 - 498

493


https://orcid.org/0000-0002-9154-9829
https://orcid.org/0000-0002-2665-3355
https://orcid.org/0000-0002-6151-2697
https://orcid.org/0000-0002-3065-2419
https://orcid.org/0000-0002-2418-1059
https://dx.doi.org/10.5505/TurkHijyen.2021.92342

494

correlation between CT and CDAI levels. UC patients
were not different in RNFL compared to the control
group, but GCL ++ was thin. Superior RNFL was thicker
in patients with UC. There was no difference in CMT
and CT measurements in all groups. The levels of HGB
in the serum were significantly higher in the UC group
than in the CD group. A significant difference was not
detected when the levels of serum CRP, neutrophil, and
sedimentation of the UC group compared with the CD
group.

RNFL and GCL ++

may be determinative for

Conclusion: thickness

measurements ocular

involvement in patients with inflammatory bowel disease.

Key Words: Inflammatory bowel diseases, retinal
nerve fiber layer, ganglion cell layer, optic coherens
tomography

gosterdi. CT ve CDAI seviyeleri arasinda negatif korelasyon
vardi. Ulseratif kolit hastalani RNFL degerleri kontrol
grubuna gore farkli degildi, ancak GCL++ daha ince bulundu.
Ulseratif kolitli hastalarda superior RNFL’nin daha kalin
oldugu saptandi. Tim gruplarda CMT ve CT olciimlerinde
fark yoktu. Ulseratif kolit grubu Crohn hastaligi grubu ile
karsilastinldiginda serum HGB diizeylerinin anlamli olarak
arttig1 goriildii. Ulseratif kolit grubu Crohn hastaligi grubu
ile karsilastinldiginda serum CRP, notrofil ve sedimantasyon

diizeylerinde bir fark saptanmadi.

Sonug: RNFL ve GCL++ kalinlik olcumleri, inflamatuar
barsak hastaligi olan hastalarda okiiler tutulum igin

belirleyici olabilir.

Anahtar Kelimeler: inflamatuar  bagirsak

hastaliklari, retina sinir lifi tabakasi, ganglion hucre

tabakasi, optik koherens tomografi

INTRODUCTION

Inflammatory bowel disease (IBD), including
Crohn’s Disease (CD) and ulcerative colitis (UC), is
considered a systemic disease as it coexists with extra-
intestinal symptoms. Beside joints and skin, the eye is
the third major tissue type prone to immune-mediated
extra intestinal manifestations (1). Extraintestinal
symptoms are the first signs in 10-20% of cases in IBD
(2).

Nearly, 2% to 5% of patients with IBD experience
ocular manifestations. Ocular symptoms have been
reported to be more common in patients with CD
(3.5-6.3%) than in patients with UC (1.6-4.6%) (3).
Episcleritis, scleritis and uveitis are common ocular
findings in inflammatory bowel disease (2). Studies
have reported that posterior segment involvement in
IBD is less than 1%. These patients had optic neuritis
in 4% and cystoid macular edema in 20%. Other rare
complications of the posterior segment are retinal
vasculitis and serous retinal detachment due to
posterior uveitis or posterior skleritis (4).

Turk Hij Den Biyol Derg

The pathophysiology of IBD is uncertain, but
genetics, environment, psychological, microbiological
and immunological factors have been reported to be
influential. The pathophysiology responsible for extra
intestinal involvement is the interaction of allergic and
immune reactions and the accumulation of immune
complexes in extra-intestinal areas (5, 6).

Swept source optic coherens tomography (SS-OCT)
is more useful than spectral domain optical coherence
tomography (OCT) in choroid imaging with deeper
penetration effect. Whether the choroid is thin or
thick it gives information about retinal diseases (7).

We measured central macular thickness (CMT),
choroidal thickness (CT), retinal nerve fibre layer
(RNFL), ganglion cell layer ++ (GCL++ = RNFL+ GCL+
Inner plexiform layer (IPL) ) thickness, and blood
parameters in patients with IBD, considering that it
could also be affected by intraocular inflammation.
We aimed to detect ocular involvement in IBD patients
with SS-OCT.



MATERIAL and METHOD

SBU Ankara Ethic
Committee and Human Ethical Committee approval
(Date: 10.01.2019 and Number: E-18-2439) was
obtained for this study, the tenets of the Declaration

Numune City Hospital

of Helsinki were observed. Written informed consent
was obtained from all patients. This study is a cross-
sectional prospective observational study.

57 eyes of 30 patients with UC, 32 eyes of 16
patients with CD and 78 eyes of 53 healthy individuals
were included in our study.

RNFL, Inferior RNFL (IRNFL), Superior RNFL
(SRNFL), GCL ++ (Ganglion cell layer+ RNFL+Inner
plexiform layer), CMT and subfoveal CT measurements
were done by swept source optical coherence
(DRI
coherence tomography; Topcon, Tokyo, Japan). Blood

tomography Triton swept source optical
C reactive protein (CRP), neutrophil, hemoglobin
(HGB), and sedimentation values were measured in

patients with UC and CD.

Crohn’s Disease Activity Index (CDAI) was also
detected in patients with CD (8).
CDAI scores of less than 150 were considered in

Patients with

remission and included in our study. CD patients in
the asymptomatic remission period were included in
the study.

Patients with IBD were included in the study after
they were found to be in remission by monitoring
their blood CRP, neutrophil, HGB and sedimentation
values.

Table 1. Demographic data of the groups

Patients with spherical equivalent values greater
than + 4.0 diopters, glaucoma, optic neuropathy,
uveitis, retinopathy, ocular trauma and previous
intraocular surgery were excluded. Patients with
neurological and systemic vascular disease were also

excluded from the study.

Ophthalmic examinations of all patients were
performed.

Independent sample T-Test was used for statistical
analysis of the data. Pearson’s chi-square test and
One-way ANOVA test were also used for analysis.
Pearson correlation test was used to evaluate the
relationship between the data. It was considered
statistically significant when p value was less than
0.05.

RESULTS

Demographic data of the groups are shown in
Table 1. The mean age was 38.6+8.8 in CD, 42.9+12.2
in UC, and 53.7+12.6 years in the control group. The
average age of the individuals included in the control
group was found to be statistically significantly higher
than the other groups (p<0.001). Male gender in UC is
significantly higher than other groups (p<0.001).

In CD, RNFL (p=0.02), IRNFL (p=0.02) were

significantly thick and GCL ++ (p<0.001)
significantly thin when compared with the control

was

group. A moderate positive correlation was found
between RNFL values and sedimentation values in
CD patients (r=0.50, p=0.003). IRNFL values had a

Crohn’s disease (n=16) Ulcerative colitis (n=30) Control (n=53)
n % % n % p
Female 13 81.3 36.7 25 64,1
<0,001*
Male 3 18.8 63.3 28 35.9
Mean Age (Year) 38.6+8.8 42.9+12.2 53.7+12.6 <0,001*
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high positive correlation with sedimentation value
(r=0.77, p<0.001). It also shows moderate correlation
with CRP value (r=0.53, p=0.002). There was a
negative correlation between CMT and CDAI values
(r=-0.61, p=0.01). Moderately negative correlation
was found between CMT and sedimentation (r=-
0.57, p=0.001), CRP (r=-0.52, p=0.002) values. There
was statistifically significant negative correlation
between CT and CDAI levels (r=-0.64, p=0.008).

UC patients were not particularly dissimilar in
RNFL compared to the control group.

The SRNFL value of UC patients included in the
study was higher than the control group (p<0.001).
IRNFL and GCL++ values of these patients were lower
(p<0.05). There was a weak negative correlation

Table 2. The parameters determined in the OCT

between SNRFL and neutrophil values of UC patients
(r=-0.27, p=0.04).

When UC and Crohn’s patients were compared
with the control group, there was no difference in
CMT and CT measurements (p>0.005). The parameters
determined in the OCT are reported in Table 2.

The average CDAI of Crohn’s patients is
79.0£50.26. Crohn’s patients in the asymptomatic
remission period were included in the study.

The levels of HGB in the serum were remarkably
higher in the UC group than in the CD group. A
significant difference was not detected when the
levels of serum CRP, neutrophil, and sedimentation
of the UC group compared with the CD group. Blood
tests of individuals with IBD are shown in Table 3.

Crohn’s disease Ulcerative colitis Control group p

RNFL 114.72+10.65 111.378.61 109.22+11.15 0.02*
SNRFL 137.25+18.79 143.37+16.79 132.47+17.92 0.001**

0.02***
IRNFL 152.28+19.53 133.21£13.75 142.49+19.03

0.071****
CMT 236.84+20.79 238.30+20.19 246.24+30.87 p>0.05
CcT 328.59+54.95 329.91+72.29 310.67+60.45 p>0.05
GCL++ 38.19+19.54 34.32+13.51 62.57+18.64 0.0071 ****

*In Crohn’s Disease, RNFL was significantly thicker when compared with the control group.

** In Ulcerative colitis patients, SRNFL was significantly thicker when compared with the control group.

*** |RNFL was significantly thicker in Crohn’s Disease when compared the patients with Ulserative colitis and control group.

**** |RNFL was significantly thiner in the patients with ulcerative colitis when compared the control group.

% GCL++ was significantly thiner in the patients with ulcerative colitis and Crohn’s Disease when compared the control group.

Table 3. Blood tests of individuals with IBD

Crohn’s disease Ulcerative colitis p
Sedimentation 22.31£19.20 22.75+22.88 0.180
CRP 6.00+10.98 7.45+10.45 0.479
Neutrophil 5.13+1.80 5.32+3.13 0.268
HGB 12.76+1.27 13.14+2.21 <0,001*

*HGB levels were significantly higher in the patients with ulcerative colitis when compared the Crohn’s Disease group.
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DISCUSSION and CONCLUSION

In this study; GCL++ was observably thiner in the
patients with UC and CD when compared the control
group. We detected RNFL and IRNFL were relevantly
thicker in CD, when compared with the control group.
RNFL measurement was higher in patients with UC,
but it was not significant. We evaluated that SRNFL
values of UC patients were higher than the control
group. In addition, patients with UC had lower IRNFL
values.

Initial degenerative changes in the retina and
optic nerve are asymptomatic and cannot be detected
by diagnostic tests such as visual field. Measurement
of GCL and RNFL thicknesses at early stages with OCT
is important in reaching early diagnosis. According to
information from the glaucoma continuum table, the
first affected is GCL, then the RNFL is affected (9).

Optic neuropathy and optic neuritis are also seen
in IBD (4). In optic neuropathy, edema and edema-
related thickening are not observed in GCL. After
neuronal cell death, thinning of GCL due to atrophy
is detected. In the onset of optic neuritis, even if
the optic nerve is clinically normal, thickening of
RNFL is observed. Thinning in GCL is detected in 1
month. For this reason, the GCL measurement gives
more information than the RNFL measurement. RNFL
measurements in the first 2 months are thick due to
edema and do not show axonal loss. RNFL thickness
typically stabilizes by 6 months (10).

RNFL thinning was also detected in OCT
measurements performed in neurodegenerative
diseases such as Alzeimer’s and Parkinson Disease.
In Multiple Sclerosis (MS), nerve damage occurs
along with inflammatory and neurodegenerative
mechanisms. Thinning in RNFL and GCL is also
reported in MS Disease (10).

Optic nerve damage in IBD can be due to ischemia

inflammation. Neuroretinitis, papillitis, optic
(demyelinating) neuritis or ischemic optic neuropathy
can be seen in IBD. In addition, optic nerve damage
due to intracranial hypertension may occur in IBD (11).

and

Neurological manifestations are more common
than predicted in IBD. Thrombotic complications of
the central nervous system are common in patients
with IBD. MS Disease also can be detected in patients
with IBD (12).

Therefore, it is useful to follow patients with
IBD at regular intervals with OCT. Complications
affecting the ocular and central nervous system can
be detected at an early stage by monitoring GCL and
RNFL in IBD.

Onal et al. found that there was no significant
change in CT in IBD, but there was a significant
correlation between CDAlI and CT (13). He and
colleagues found that the choroidal thickness
increased in IBD, and they thought it was a
determining marker for IBD (14). In our study, we did
not find a remarkable difference in CT thickness in
patients with IBD. Another important point is that
although we did not find any difference in choroid
thickness in IBD, but there was a correlation between
CDAI ratio and CT in patients with CD.

In IBD patients, blood sedimentation, CRP,
neutrophil, HGB values were examined to evaluate
disease activity and severity. Patients with IBD were
included in the study after they were found to be in
remission by monitoring their blood CRP, neutrophil,
HGB and sedimentation values. Correlations between
OCT parameters and blood values mearured in IBD
patients indicate ocular involvement.

One of the common ocular pathologies in IBD is
uveitis (0.05%-3.5%). Macular edema in patients with
uveitis causes decreased visual acuity. OCT is the most
effective noninvasive method used in the diagnosis
and follow-up of macular edema (15-17). In our study,
there was no difference between CMT and the control
group for CMT. This may be due to the absence of
active uveitis in our patients with IBD.

In conclusion: In our study, we found that RNFL
and GCL ++ were affected in IBD patients with the
swept source OCT. We think that RNFL and GCL ++
measurements are useful in early detection of ocular
and central nervous system involvement in IBD. The

Turk Hij Den Biyol Derg

497



high mean age of the control group and the excess
of male patients in UC patients caused our study to
be limited. Ocular involvement should be kept in
mind in IBD and patients should undergo ophthalmic

ETHICS COMITTEE APPROVAL

examination at regular intervals. Further research
is needed to declare that OCT findings are useful in
diagnosing and follow-up of IBD.
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Ankara ve Kas yoresindeki kedilerde Toxoplasma gondii

oW o

seropozitifliginin

Giil Bengisu GUREL' , Cahit BABUR?

, Banugicek YUCESAN3

Sabin-Feldman boya testi ile arastirilmasi

, Ozcan OZKAN?

OZET

Amagc: Toxoplasma gondii, insan dahil tum hayvanlan

enfekte edebilme vyetenegine sahip, intraselliiler
yerlesim gosteren, bir protozoon parazittir. Kedilerde
ve insanlarda cogunlukla asemptomatik seyretmesine
ragmen, immin sistemi zayif bireylerde ve gebelerde
ciddi semptomlara sebep olabilmektedir. Bu calismada
Ankara ve Kas yoresindeki ozel veteriner kliniklerine
getirilen kedilerde Sabin-Feldman Boya Testi (SFBT) ile
T. gondii antikorlarinin siklig1 arastinlmistir. Calisma,
halk sagligi ve hayvan saglig1 alanlarinda 6nemi bulunan
kedilerdeki

lizerine mevcut verilere katki saglamistir.

toksoplazmozun seroepidemiyolojileri

Yontem: Bu calismada altin standart olarak kabul
edilen Sabin-Feldman Boya Testi kullamlmistir. Test
icin ihtiya¢c duyulan T. gondii susu Saglik Bakanligi
Halk Sagligi Genel Miidirliigli, Mikrobiyoloji Referans
Laboratuvarlari ve Biyolojik Uriinler Dairesi Baskanlig1,
Ulusal Parazitoloji Referans Laboratuvari’nda idamesi
saglanan T. gondii TRO1 susudur ve analiz islemleri
burada yapilmistir. Calisma icin Ankara ve Kas yoresindeki
veteriner kliniklerine getirilen kedilerden kan ornekleri
toplanmis ve elde edilen serumlar ile SFBT 1/4, 1/16,
1/64, 1/256, 1/1024 titrelerde calisilmistir.

ABSTRACT

Objective: Toxoplasma gondii is a protozoan
parasite that exhibits intracellular placement, capable
of infecting all animals, including humans. Although
it is mostly asymptomatic in cats and humans, it can
cause serious symptoms in low-immune individuals and
pregnant women. In this study, the presence of T. gondii
antibodies was investigated by Sabin-Feldman Dye Test
(SFDT) in cats brought to private veterinary clinics in
Ankara and Kas region. The study contributed to existing
data on the seroepidemiology of toxoplamosis in cats,

which is of public health and animal health importance.

Methods: In this study, the Sabin-Feldman Dye test,
which is considered the gold standard, was used. The T.
gondii strain needed for testing is T. gondii TRO1 strain,
which was maintained at the National Parasitology
Reference Laboratory, the Department of Microbiology
Reference Laboratories and Biological Products, The
General Directorate of Public Health of the Ministry of
Health, and the analysis procedures were carried out
here. Blood samples from cats brought to veterinary
clinics in Ankara and Kas region were collected for the
study and SFDT was studied at 1/4, 1/16, 1/64, 1/256,
1/1024 titers with serums obtained.
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Bulgular: Calismaya 2 ay - 15 yas arasindaki 30’u disi
ve 20’si erkek toplam 50 kedi dahil edilmistir. Kedilerde
%24 seropozitiflik saptanmistir. Seropozitiflerin 10 tanesi
1/16 titrede, 2 tanesi ise 1/64 titrede pozitiflik vermistir.
Disi kedilerin 4 tanesi (%33,33), erkek kedilerin ise 8
tanesi (%66,66) seropozitif cikmistir. Irk ve yas arasinda
herhangi bir baglant1 bulunamamistir. Ev kedilerinde
%66,66, sokak kedilerinde %25 ve hem ev hem de sokak
kedilerinde seropozitiflik %8,33 olarak bulunmustur.
Kuru ve yas mama ile beslenen kedilerin seropozitifligi,

¢ig yiyecekler ile beslenenlerden yiiksek ¢cikmistir.

Sonug: Bu parazitin sadece sokak kedilerinde degil
ev kedilerinde de bulunabilecegi dikkate alinmali
ve buna yonelik gerekli bilgilendirme calismalar

yapilmalidir.

Anahtar Kelimeler: Kedi, Sabin-Feldman Boya Testi,

Toxoplasma gondii

Results: A total of 50 cats, 30 of them female and 20
of them male, were included in the study between the
ages of 2 months and 15 years. According to this study,
24% seropositivity was found. 10 of the seropositives
gave positivity at 1/16 titers and 2 gave positivity at
1/64 titers. 4 (33,33%) of female cats and 8 (66,66%)
of male cats were seropositive. No coincidences were
found between race and age. The rate in household
cats was 66,66%, street cats 25% and positivity in both
household and street cats was 8,33%. Seropositivity of

cats fed dry and wet food was higher than those fed raw.

Conclusion: It should be taken into account that
this parasite can be found not only in stray cats, but also
in domestic cats, and the necessary information studies

should be arried out for this purpose.

Words:
Toxoplasma gondii,

Key Cats, Sabin-Feldman Dye Test,

GIRIS

Toxoplasma  gondii, dinyada yaygin olarak
gorulen, hiicre ici yerlesim gosteren, insan dahil
tim canlilan enfekte edebilme yetenegine sahip
Tarihte ilk olarak
1908 yilinda Nicol ve Manceaux tarafindan, Tunus’da
adindaki  bir

cesitli dokularindan izole edilmis ve gorunisu yaya

olan zoonoz bir parazittir (1).

Ctenodactilus  gundii kemirgenin
benzedigi icin (Yunanca toxo=yay) bu isim verilmistir
(2). Sabin ve Feldman tarafindan 1948 yilinda, halen
altin standart olarak kabul goren Sabin-Feldman Boya
Testi (SFBT) tanimlanmistir. Bununla birlikte birlikte
cesitli canlilar lzerinde yapilan calismalarla tim
diinyada parazitin yaygin olarak bulundugu da tespit
edilmistir (2,3).
Toksoplazmozisin  bireylerin  yasam tarzina,
beslenme aliskanliklarina, yasam alanlarina, iklime
bagli olarak degistigi bildirilmistir (3,4). Ekonomik
durumu kotii olan, hijyen kurallarinin saglanamadigi,

temiz su bulunmayan ve cig/az pismis et tiiketiminin
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fazla oldugu iilkelerde enfeksiyon oranin daha yiiksek
oldugu goriilmistir (5,6). Sicak ve nemli iklime sahip
olan yerlerde soguk ve kuru yerlere gore enfeksiyon
oraninin daha yiiksek oldugu da tespit edilmistir (3).

Toxoplasma gondii’nin asil konag1 kedigiller, ara
konaklan ise kedi ve insan dahil tim omurgalilardir
(5,7). Hastaligin bulasmasindaki en temel faktor
kedilerin diskilariyla etrafa sactiklar1 ookistlerin,
gida ve su kaynaklarin1 enfekte etmesidir (8).
Ayrica transplasental olarak anneden yavruya gecis
de soz konusudur. Organ nakli, kan transfilizyonu
ve arthropodlar ile de bulasmanin sekillenebildigi
bildirilmistir (3).

Ara konaklar canlilar vicutlarinda ookistler
disinda T. gondii’nin diger formlan olan trofozoit
bulundurabilmektedir  (9).

Enfeksiyonun akut doneminde trofozoitler

ve bradizoitleri de
hizla

cogalarak viicutta cesitli dokulara yayilabilir.

Trofozoitlerin bir kism1 bradzoitlere donuserek beyin,



kas, goz gibi dokularda yerlesir ve yavas bir sekilde
cogalarak kronik evreyi baslatabilir. Bradzoitler,
canlinin hayat1 boyunca dokularinda kalacak olan
doku kistlerine donusebilir. Kediler doku kisti iceren
etleri tukettiklerinde kist icerisindeki bradizoitler
bagirsaklarda serbest kalir ve epitel hiicrelerine
yerleserek enteroepitelyal donglyu baslatip ookist
olusumuna sebep olur. Ookistler 7-20 giin boyunca
diski ile atilir ve dis ortamda uygun sartlarda 1-5 giin
icerisinde sporulasyon gecirerek enfektif hale gelir
(6,8).

Enfeksiyon cogunlukla asemptomatik
seyretmesine ragmen, gebelik sirasinda gecirilen
enfeksiyonda konjenital anomalilere ve abortlara
sebep olabilmektedir. immun sistemi diisiik canlilarda
(HIV, AIDS, immiinsiipressif alan hastalar vb) ise ciddi
enfeksiyonlara sebep olabilmektedir (3). Son konak
olan kedilerde enfeksiyon cogunlukla latent olarak
seyretmektedir (10,11).

Toksoplazmoz’un teshisinde direk ve indirek
cesitli tam yontemleri kullanilmaktadir. Serolojik
tanmida kullanilan SFBT altin standart olarak cesitli

calismalarda kullamlmistir (12).

Bu calisma ile Ankara ve Kas yoresindeki kedilerde
T. gondii seropozitifliginin SFBT ile belirlenmesi
amaclanmistir.

GEREC ve YONTEM

Bu calismada, Ankara ve Kas yoresindeki 2019-
2020 wyillan
muayene amaciyla getirilen 2 ay - 15 yas arasindaki

arasinda o0zel veteriner Kkliniklerine

30’u disi ve 20’si erkek olmak uzere toplam 50
kedi
numuneleri, normal muayene icin kliniklere gelen

incelenmistir. Bu calismada kullanilan kan
kedilerden alinan kanlardan artan numuneler oldugu
icin hayvan etik etik kurulu tarafindan ayn bir izin
kedi
ornekleri SFBT ile degerlendirilmistir. Bu test halen
diinyada altin standart olarak kabul gormektedir ve
bu konuda uzman arastirmacilar tarafindan yapilan

gerekmedigi bildirilmistir. Toplanan serum

ozel bir testtir. Ayrica Turkiye’de bircok calisma da

bu yontem ile gerceklestirilmistir.

Numuneler Saglik Bakanligi Halk Saglhigi Genel
Mudurligi, Mikrobiyoloji Referans Laboratuvarlar ve
Biyolojik Uriinler Daire Baskanlig1, Ulusal Parazitoloji
Referans  Laboratuvari’nda  analiz  edilmistir.
Kedilerden alinan kan ornekleri 3000 devirde 15
dakika

Aynlan serumlar

santrifij edilerek serumlarn aynlmistir.
numaralandirilip tuplere
aktannlmisti.  Numuneler test edilinceye kadar
-20°C’de saklanmistir. SFBT’de T. gondii antijeni

olarak bu laboratuvarda idamesi saglanan T. gondii

steril

TRO1 susu kullanilmistir (13). Bu deney icin kullanilan
trofozoitler 48-72 saat once Swiss albino farelerinin
periton bosluguna enjekte edilerek elde edilmistir.
Aynica test icin kullanilan metilen mavisi giinlik olarak
hazirlanmakta ve aktivator serum kullanilmaktadir.
Serumlar test edilmeden 6nce 30 dakika inaktivasyona
tabi tutulmustur. Devaminda 1/4, 1/16, 1/64, 1/256,
1/1024 titrelerde seri dillisyonlar yapilmistir. Daha
sonra metilen mavisi ve aktivator serum eklenerek
mikroskop  altinda  incelenmistir.  Mikroskopta
inceleme yaparken %50’den fazlasimin boyanmamis
oldugu pozitif olarak degerlendirilmistir (14).
istatistiksel analiz

Analizler minitab 19 programi kullanilarak Ankara
ve Kas ornekleri icin bagimsiz iki kitle oram Z testi
uygulanmistir. P <0.05 istatiksel olarak anlamli kabul
edilmistir.

BULGULAR

Arastirmaya 30’u disi (%60) ve 20’si erkek (%40)
olmak Uzere farkli rklardan toplam 50 kedi dahil
edilmistir. Dahil edilen 1rklar; British (5), Scottish
(7), Siyam (3), Tekir (14), Sarman (3), mix (13) ve
digerleridir (5). Kedilerin 21’i (%42) 1 yasinin altinda,
24’0 (%48) 1-7 yas ve arasinda, 5’i (%10) ise 7 yasinin
tUzerinde oldugu goriilmiistiir. Bu kedilerin 35’1 (%70)
ev, 10’u (%20) sokak, 5’i (%10) hem sokak hem de
ev ortaminda yasamlarim surdirmekte; 35’i (%75,0)
ticari gida ile, 3’U (%0) cig gida ile, 12’si (%25,0)
kansik bir sekilde beslenmektedir (Tablo 1).
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Tablo 1. Calismaya dahil edilen kedilerin demografik 6zellikleri ve Sabin-Feldman boya testi sonuclar (n=50)

Hayvan Sayisi Pozitif Sayis Pozitif Yiizde %

British 5) 2 16,8
Scottish 7 1 8,3

Siyam 3 0 0
Tekir 14 4 33,3
Irk Mix 13 3 25,0
Sarman 3 1 8,3
Diger 3 1 8,3

Morfoloji
SHSSI Disi 30 4 33,3
Cinsiyet
Erkek 20 8 66,7
<1 21 4 33,3
1-7 24 5 41,7
Yas
>7 5 3 25,0
Ev Kedisi 35 8 66,7
Sokak Kedisi 10 3 25,0
Yasam Alam

Ev-Sokak Kedisi 5 1 8,3
Ticari gida ile beslenme 35 9 75,0

Beslenme Sekli Cig gida ile beslenme 3 0 0
Karisik beslenme 12 3 25,0

Sabin
degerlendirme sonucunda; 50 numuneden 12’si (%24)

Feldman Boya Testi ile yapilan
seropozitif cikms; pozitiflerinde 10 tanesi 1/16
titrede, 2 tanesi ise 1/64 titrede pozitiflik vermistir.
Yapilan calisma sonucuna gore; ticari mama ile
beslenenlerin %75 ve Kanisik bir sekilde beslenenlerin
%25’1 seropozitif bulunmustur. Irk ve yas arasinda
seropozitiflik yonunden bir iliski bulunamamistir.
En ylksek seropozitiflik sokaktan sahiplenilmis olan

kedilerde (%75) gorulmustur (Sekil 1).
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Arastirma icin belirlenen kediler Ankara’dan
ve Kas ilcesinden temin edilmistir. Toplanan bu
numunelerin 9 adeti Kas’dan, 41 adeti Ankara’dan
temin edilmistir. Ankara’dan toplananlarin 31 adeti
negatif, 10 adeti pozitiftir (2 adet 1/64, 8 adet 1/16)
ve Kas’tan toplananlarin 7’si negatif, 2’si pozitiftir
(1/16). Bu pozitiflikler Tablo 2’de gosterilmistir.
Ankara ve Kas ornekleri p degeri=0.888> 0.05
oldugundan anlamli bir farklilik yoktur.
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Sekil 1. Kedilerin demografik verilerine gore pozitiflikleri (n=50)

Tablo 2. Kedilerden toplanan numunelerin test sonuclarinin dagilimi (n=50)

Pozitif
Numune Negatif Toplam
1/16 1/64
Kas 7 2 0 9
Ankara 31 8 2 41
Toplam 38 10 2 50

TARTISMA ve SONUC

Toxoplasma gondii, tum diinyada yaygin olarak
gorilen firsatci, protozoon bir parazittir. Kediler hem
ara hem de son konak olabilme yetenegine sahip
olduklart icin hem halk sagligi hem de hayvan sagligi
acisindan biiylik bir 6neme sahiptir. Bu baglamda T.
gondii parazitine yaklasimin Tek Saglik cercevesinde
degerlendirilmesi gerekmektedir.

Diinya genelinde vyapilmis olan arastirmalar
dogrultusunda niifusun %25,0-30,0’unun T. gondii
yoniinden enfekte oldugu goriilmistir (15). Cevizci ve
Bakar’in (2013) yapmis olduklari derlemede; T. gondii
antikor seroprevalansi Avrupa, Amerika ve Tirkiye‘de
sirastyla %30,0, %15,8 ve %29,0 olmasina ragmen,
Orta ve Glney Amerika ulkelerinde %60,0’1n Ustiinde

Turk Hij Den Biyol Derg 503




504

oldugu belirtilmistir (16). Montazeri ve arkadaslan
(2020) yapmis olduklar calismada, diinya genelindeki
%35,0-59,0’unun oldugunu
bildirmislerdir. En yiiksek degerler Avustralya (%52,0)
ve Afrika’daki (%51,0) evcil kedilerde; en dusik ise
Asya’da (%27,0) gorilmustir. Vahsi kedilerde ise
oranlar Afrika’da %74,0, Asya’da %67,0, Avrupa’da
%67,0 ve Gliney Amerika’da %66,0°dir (17).

kedilerin enfekte

Hatam ve arkadaslarinin (2021) calismasina gore
ise, tUm dunyadaki ev kedilerinin seropozitiflik
oram % 37,5 olarak verilirken, vahsi kedilerde bu
oranin % 64,0 oldugu bildirilmistir. Kita bazinda
incelendiginde ise oranlarin onceki senelere kiyasla

arttigi izlenmektedir (18).

Turkiye’de SFBT ve PCR yontemleri kullanilarak
farkl
arastinlmistir (19-26). Ornegin; kopeklerde Kayseri

hayvanlarda T. gondii  seropozitifligi
yoresinde Real time PCR yontemiyle seropozitiflik
saptanmadigi halde (19), SFBT ile yine Kayseri
yoresinde %49.5 (20), Gemlik yoresindeki askeri hara
kopeklerinde %69,0 seropozitiflik saptanmistir (26).
Tek tirnaklilarda yapilan calismalarda seropozitiflik
%10,4 bulunurken (23), Sigirlarda %66,0 ve koyunlarda
%33,7 SFBT ile bulunmustur (24). ilaveten SFBT ile
bazi illerdeki evcil kanatlilarda %2,02 (25), degisik
yirtici kuslarda %0 ila %12,5 seropozitiflik saptanirken
(21), bildircinlanin ise tamam negatif bulunmustur
(22). Aynca farkli yillar icerisinde kediler lzerinde
yapilmis olan calismalardaki seropozitiflikler Elazig
(%55,5) (12), Ankara (%66,6) (6), Nigde (%76,4) (7),
Kirikkale (%48,0) (11), Sivas (%78,0) (27), Kars (%44,0)
(28) ve izmir (%37,8) (29) olarak belirlenmistir.

Bu arastirmalarda kedilerin yas, cinsiyet, yasam
alani, beslenme sekli gibi ozellikleri de incelenmistir.
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Yasin parazite maruz kalma bakimindan onemli
oldugunu savunan calismalar ve herhangi bir ilgisinin
olmadigim savunan degerlendirmeler bulunmaktadir
(28,30,31). Bu calismada ise 1 yasin altindakilerde
%33,3, 1-7 yas arasinda %41,6 ve 7 yasin Uzerindeki
kedilerde %25,0 oraninda seropozitiflik belirlenmistir

Baz1 calismalarda cinsiyetin enfeksiyona yatkinlik
konusunda ©nemsiz oldugu bildirilmistir (7,30,31).
Ancak Miro ve arkadaslarinin (2004) yapmis olduklan
calismada erkek kedilerde seroprevalans daha yliksek
cikmis ve bu durum kedilerin disarda daha genis bir
alanda gezmelerine baglanmistir. Bizim calismamizda
ise Miro ve arkadaslarin1 destekler bir sekilde yasam
alanm sokak olan erkek kedilerin seropozitiflik oran
disilerden daha yuksek cikmistir.

Dis ortamda yasayan ve avlanan kediler de
enfeksiyona yatkinlik daha yuksektir ve yapilan
bircok calisma bunu kantlar niteliktedir (6,30,31).
Ancak Defeo ve arkadaslari (2002), ev ve sokak
kedileri arasinda herhangi bir fark yoktur diye
savunmaktadir (32). Yaptigimiz calismada ise her ne
kadar ev kedilerinde pozitiflik yiiksek cikmis olsa da
bu kedilerin buyuk bir kisminin gecmiste sokak ile
baglantilar oldugu goriilmistiir. Dolayisiyla bu konu

tam olarak ifade edilememistir.

Sonu¢  olarak yapilan calismada c¢ikan
seropozitivite diger calismalara gore daha diisiik
ciksa da enfeksiyonun prevalansinin devam etmekte
oldugu goriilmektedir. T. gondii halk sagligi ve
ozellikle gebe kadinlarin enfeksiyonu gecirmeleri
ile gelisebilecek komplikasyonlar acisinda oldukca
onemsenmesi gereken bir parazit hastaligidir. Bu
onlemler

baglamda toksoplazmoza kars1 gerekli

alinmali ve kisiler bilgilendirilmelidirler.



ETiK KURUL ONAYI

* Bu calisma Etik Kurul izni gerektirmemektedir.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.

B. Prevalence of Toxoplasma gondii antibodies
and intestinal parasites in stray cats from Nigde,
Turkey. Italian J Anim Sci, 2008; 7(1):113-18.

KAYNAKLAR
Seving, F. Sigirlarda Toxoplasmosis: Veteriner 8. Bowman DD, Hendrix CM, Lindsay DS, Barr SC.
Hekimliginde Parazit Hastaliklari. Ozcel? M.A. Feline Clinical Parasitology. First Edition. lowa
(ed). Cilt 1. Tirk Parazit Der, 2013; 57-64, Izmir. State University Press, 2002; 14-25, lowa.

. 7 9. Bowman DD. Georgis’ Parasitology for
pubey % T lilkssaisy Of. Toxqp oL ‘gondn‘ iz Veterinarians. Saunders Elsevier, Tenth Edition,
first 100 years. J Eukar Microbiol, 2008; 55(6):467- X . . .

475 2014; 103-5, St. Louis, Missouri.

Tenter AM, Heckeroth AR, Weiss LM. Toxoplasma 10. Baneth G, Thamsborg SM, Otranto D, Guillot J,

gondii: from animals to humans. Int J Parasitol, Blaga R, Deplazes P, et al. Major parasitic zoonoses

2000; 30(12-13):1217-58. associated with dogs and cats in Europe. J Comp
Pathol, 2016; 155(1):54-742.

Hasanreisoglu M, Ozdek S. Okiiler Toksoplasmozis:

Epidemiyoloji, Bulas Yollar1, Patogenez, Popiilasyon 11. Yasa DS, Kul O, Babiir C, Deniz A, Pekcan Z, Pir Yi.

Biyolojisi, Klinik Ozellikler, Tami ve Tedavi. J Ret 2017. Kedilerde Toksoplazmoz tanisinda seroloji,

Vitre, 2013; 235-46. sitoloji ve polimeraz zincir reaksiyonunun tamsal
degerlerinin arastirilmasi. Ank Univ Vet Fak Derg,

Dubey JP. Toxoplasmosis of Animals and Humans. 2017; 64 (3):199-203.

Second edition. CRC Press, 2009; 1-71, USA.

" " -~ 12. BabirC, Aktas M, Dumanli N, Altas MG. lnvestigation
Xu/cxeian B\,(“Babyr dc|’('K|2g d!\:’ 36262812 5‘{“’: dS’ SG l:)r.uz of Anti-Toxoplasma gondii antibodies in cats
F‘el dr:n;aDer'le':sr;i (eSI-lDTe) illee;neti-Toxopllt;snmz g?)nljr}; Using Sabin-Feldman Dye Test in Elazig. Veteriner
Antikorlarinin  Arastirilmasi. Turk Parazitol Derg, B R Aot
2019; 43(1):5.

Karatepe B, Babiir C, Karatepe M, K]l]g S, Dundar 13. Yucesan B, Guldemir D, Babur C, Kilic S, Cakmak

A. Whole-genome sequencing of a Toxoplasma
gondii strain from a Turkish isolate using next-
generation sequencing technology. Acta Trop,
2021; 218, 105907.

Turk Hij Den Biyol Derg

505



14.

U,

16.

17.

18.

19.

20.

21.

22.

23.

506

Sabin AB, Feldman HA. Dyes as microchemical
indicators of a new immunity phenomenon
affecting a protozoan parasite (Toxoplasma).
Science. 1948; 108: 660-3.

Montoya JG, Liesenfeld O. Toxoplasmosis. Lancet,
2004; 363(9425):1965-76.

Cevizci S, Bakar C. Halk Saghigi Bakisiyla
Toxoplasma gondii. Tirk Halk Sag Derg, 2013;
11(1):45-58.

Montazeri M, Galeh TM, Moosazadeh M, Sarvi
S, Dodangeh S, Javidnia J, et al. The global
serological prevalence of Toxoplasma gondii in
felids during the last five decades (1967-2017): a
systematic review and meta-analysis. Parasit Vec,
2020; 13(1):1-10.

Hatam-Nahavandi K, Calero-Bernal R, Rahimi
MT, Pagheh AS, Zarean M, Dezhkam A. et al.
Toxoplasma gondii infection in domestic and wild
felids as public health concerns: a systematic
review and meta-analysis. Sci Rep, 2021; 11(1),
1-11.

Diizlii O. , inci A. , Yildinm A. , Onder Z. ,
Ciloglu A. Investigation of Neospora caninum and
Toxoplasma gondii tachyzoites in peripheral blood
samples of dogs by TagMan probe based Real Time
PCR. Ank Univ Vet Fak Derg, 2014; 61(4), 283-288.

inci A, Bablir C, Cam Y, ica A, 2002. Kayseri
yoresinde kopeklerde Toxoplasma gondii (Nicolle
ve Manceaux, 1908) seroprevalansi. Tirk Parazitol
Derg, 26: 221-223.

inci A, Babiir C, Cam Y, ica A. Kayseri yoresinde
baz1 yirtici kuslarda Sabin- Feldman boya testi ile
Toxoplasma gondii (Nicolle ve Manceaux, 1908)
seropozitifliginin arastirilmasi. FU Saglik Bil Derg,
2002b; 16 (2): 177-179.

inci A., Babiir C., iscan K.M, ica A. Bildircinlarda
(Coturnix coturnix japonica) Toxoplasma gondii
(Nicolle ve Manceaux, 1908) spesifik antikorlarinin
Sabin-Feldman boya testi ile arastinlmasi. T
Parazitol Derg. 2002a; 26 (1): 20-22.

inci A, Babiir C, Aydin N, Cam Y, 2002. Kayseri
yoresinde tek tirnaklilarda (at, esek ve katir)
Toxoplasma gondii (Nicolle ve Manceaux, 1908) ve
Listeria monocytogenes’in seroprevalansi uzerine
arastirmalar. Firat Univ Sag Bil Vet Derg, 16(2):
181-185.

Turk Hij Den Biyol Derg

24,

25.

26.

27.

28.

29.

30.

Byl

32.

inci A, Aydin N, Babiir C, Cam Y, Akdongan
C, Kuzan S. Kayseri yoresinde sigir ve
koyunlarda Toxoplasmosis ve Brusellosis Uzerine
seroepidemiyolojik arastirmalar. Pendik Vet
Mikrobiyol Derg, 1999; 30: 41-6.

inci A, Babiir C, Dincer S, Erdal E. Tiirkiye’nin bazi
illerinde evcil kanatlilarda Sabin-Feldman boya
testi ile anti-Toxoplasma gondii antikorlarinin
saptanmasi. Turk Parazitol Derg, 1998; 22: 420-3

inci A, Babiir C, Kalinbacak A, 1996. Gemlik
askeri haras1 kopeklerinde anti-Toxoplasma
gondii antikorlarinin Sabin-Feldman boya testi ile
arastirilmasi. Tirk Parazitol Derg, 20: 413-416

Ozcelik S, Giines T, Sayg1 G. Sivas yoresi sokak
kedilerinde indirek hemaglitiinasyon yontemiyle
Anti Toxoplasma gondii antikorlarimin arastirilmasi.
Turk Parazitol Derg, 1991; 15(1):35-38

Erkilic EE, Mor N, Babur C, Kirmizigiil AH, Beyhan
YE. The seroprevalans of Toxoplasma gondii in
cats from Kars region, Turkey. Israel J Vet Med,
2016; 73:31-5

Karakavuk M, Can H, Selim N, Yesilsiraz B, At E,
Sahar EA, et al. Investigation of the role of stray
cats for transmission of toxoplasmosis to humans
and animals living in izmir, Turkey. The J Infect
Dev Count, 2021; 15(01), 155-162

Ozkan AT, Celebi B, Babiir C, Lucio-Forster A,
Bowman DD, Lindsay DS. Investigation of anti-
Toxoplasma gondii antibodies in cats of the
Ankara region of Turkey using the Sabin-Feldman
Dye Test and an indirect fluorescent antibody test.
J Parasitol, 2008; 94, 817-820

Mir6 G, Montoya A, Jiménez S, Frisuelos C,
Mateo M, Fuentes, |. Prevalence of antibodies
to Toxoplasma gondii and intestinal parasites
in stray, farm and household cats in Spain. Vet
Parasitol, 2004; 126(3), 249-255

DeFeo ML, Dubey JP, Mather TN, Rhodes IIl RC.
Epidemiologic investigation of seroprevalence
of antibodies to Toxoplasma gondii in cats and
rodents. Am J Vet Res, 2002; 63(12):1714-7



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

Turk Hijyen ve Deneysel Biyoloji Dergisi

Trichomoniasis in pregnant women in South-East Iran:
Diagnosis, frequency and factors affecting

Alireza SALIMi KHORASHAD!"?
Soudabeh ETEMADI"2 (ID), Omid RAIESi3¢

, Vahid RAISSI** .
, Maryam Mansouri NIA!

, Anita Saleh MOHAMMADZADE> )
, Sadigheh Nouri DALIR!

ABSTRACT

Objective: Trichomonas vaginalis is considered
to be the most prevalent cause of non-viral sexually
transmitted infections globally and is a major health
issue in developing countries. Since this flagellate
protozoan parasite is associated with vaginitis,
urethritis, cervicitis, and also pregnancy is one of the
factors affecting trichomoniasis in women. Our aim is
to identify the prevalence of trichomoniasis and the
associated risk factors in pregnant women in the age

group of 17-40 in the city of Zahedan (Southeast of Iran).

Methods: A cross-sectional study was conducted on
514 pregnant women who had referred to a midwifery clinic
in Zahedan. Direct microscopic examination and Dorset
egg medium culture were used to detect T. vaginalis in
pregnant women. The demographic and personal records,
along with the associated risk factors were collected using
a questionnaire and then analyzed using the Frequency to
calculate the age average, chi-square test, independent

t-test with SPSS software version 20.

Results: The results showed that in 514 pregnant

women, by the direct method, both the direct and

OZET

Amag: Trichomonas vaginalis, kiresel olarak viral
olmayan cinsel yolla bulasan enfeksiyonlarin en yaygin
nedeni olarak kabul edilir ve gelismekte olan iilkelerde
onemli bir saglik sorunudur. Bu kamcili protozoan
parazit, vajinit, Uretrit, servisit ile iliskili oldugundan
ve ayrica gebelik, kadinlarda trikomoniyazi etkileyen
biridir.
Giineydogu) sehrinde 17-40 yas grubundaki hamile

faktorlerden Amacimiz, Zahedan (iran’in
kadinlarda trikomoniyaz prevalansini ve iliskili risk

faktorlerini belirlemektir.

Yontem: Zahedan’da bir ebelik klinigine basvuran
514 gebe kadin lzerinde kesitsel bir calisma yapilmistir.
Direkt mikroskobik inceleme ve Dorset yumurta besiyeri
kulturd, gebe kadinlarda T. vaginalis’i saptamak icin
kullanildi. Demografik ve kisisel kayitlar, iliskili risk
faktorleriyle birlikte bir anket kullanilarak toplandi ve
daha sonra yas ortalamasinm1 hesaplamak icin Frekans,
ki-kare testi, SPSS yazilimi stirtim 20 ile bagimsiz t-testi

kullanilarak analiz edildi.

Bulgular: Sonuclar 514 gebede, T. vaginalis

icin direkt yontemle, hem dogrudan hem de kiltir
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culture methods and only culture method, 29(5.64%),
24(4.67%), and 24(4.67%)

sample for T.

were reported positive
vaginalis, respectively. According to
this result, there were significant differences between
trichomoniasis and history of STI (OR=12,6; 95%Cl|=3,9-
40,6) and previous abortion (OR = 6.840, Cl:2.906-
16.100) and vaginal discharge (OR= 2.9; 95%Cl= 1.2-7.1)
and antenatal care (OR=0.2; 95%Cl= 0.1-0.7) in the

studied infected pregnant women (p<0.05).

Conclusion: This study has raised several important
points that could contribute to the research on infectious
diseases of pregnancy were also discussed. This data
proves that trichomoniasis during pregnancy should be
considered an important health issue. Furthermore,
by using parasitological diagnostic tests in pregnant
women, the complications of trichomoniasis can be

prevented for both the mother and the fetus.

Key Words:

frequency, pregnant women, Zahedan, Iran

Trichomonas vaginalis, diagnosis,

yontemleriyle ve sadece kiltur yontemiyle sirasiyla
29 (%5,64), 24 (%4,67) ve 24 (%4,67) pozitif ornek
rapor edildigini gosterdi. Bu sonuclara gore, calisma
kapsamindaki enfekte hamile kadinlarda trikomoniyaz
ile CYBE oykusi (OR = 12,6;% 95 Cl = 3,9-40,6),
onceki abortus (OR = 6.840, Cl: 2.906-16.100), vajinal
akint1 (OR = 2.9;% 95 CL = 1.2-7.1) ve dogum oncesi
bakim (OR = 0.2;% 95 CL = 0.1-0.7) arasinda anlamli
farklitiklar vardi (p<0.05).

Sonug: Bu calisma, gebeligin bulasici hastaliklan
ile ilgili arastirmaya katki saglayabilecek birkac onemli
noktayr giindeme getirmistir. Bu veriler, hamilelik
sirasinda trikomoniyaz’in onemli bir saglik sorunu olarak
kabul edilmesi gerektigini kanitlamaktadir. Ayrica gebe
kadinlarda parazitolojik tanmi testleri kullanilarak hem
anne hem de fetus icin trikomoniyazin komplikasyonlan

onlenebilir.

Anahtar Kelimeler: Trichomonas vaginalis, tam,

siklik, hamile kadinlar, Zahedan, iran

INTRODUCTION

Trichomoniasis is a sexually transmitted disease
caused by a flagellate protozoan parasite called
T. vaginalis (1). Men are carriers of the disease
and women are its reservoirs (1). This parasite is
constantly transferred between sexual partners and
thus is known as the Ping-Pong-Disease (2). This
parasitic infection can lead to several conditions
in women including vaginitis, cervix disorders,
pelvic infections, premature rupture of membranes
(PROM), low birth weight, respiratory problems and
conjunctivitis in neonates, infertility, and preterm
birth (3). In men, this parasite can cause inflammation
in the urinary tract, cystitis, and prostatitis (3). T.
vaginalis shows B-hemolytic characteristics, which
can cause iron to be released from erythrocytes of the
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menstrual blood upon their destruction (3). In men,
the presence of zinc (Zn) in prostate secretions has a
very effective protecting role against T. vaginalis (4).
Using condoms is an effective method of prevention
for trichomoniasis, and the sperm Kkiller chemical
nonoxynol-9 has destructive effects on the parasite
(4). The most common complaint among patients
infected with T. vaginalis is the presence of white
or green vaginal discharge called leukorrhea (4) .70%
of the infected patients are asymptomatic, while 10%
display classic symptoms, and 20% non-classic (4).
Trichomoniasis is the most common non-viral
sexually transmitted infection in the world (5). Age,
sex, and poor economic and health conditions are
among the most important factors contributing to the



prevalence of the infection (5). T. vaginalis survives
on a wet sponge for a few hours, and in urine for up
to 24 hours. The infection can be transferred non-
sexually by using other people’s bathing equipment
and swimming in contaminated pools. It has been
reported that T. vaginalis can spread from an infected
mother to her infant daughter (6).

This parasite is visible in urinary precipitations
and vaginal discharge of women, and in the urine
and prostate discharges of men. It is noteworthy to
mention that searching for the parasite in the urine
sample should take place within 30 minutes (7).
The most widely accepted method of detection is
preparing a wet mount slide (58% sensitivity). In this
fast and inexpensive method, a swab is taken from
the vaginal epithelial discharge and gently coated
with a warm drop of physiological serum or KOH on
the lamellae, and then thoroughly analyzed. More
recent molecular methods are also recommended in
the case of negative results from direct testing and
culture (5,8). Herein, this study aims to analyze the
prevalence of trichomoniasis in pregnant women
by using both direct microscopic examination and
culture.

MATERIAL and METHOD

Area study and sample collection

This study covered the period of 2017-2019 in
Zahedan city (Southeast of Iran). It was conducted
on 514 pregnant women in the age range of 17-40
(with 24-36 week and more than 36 weeks pregnancy
period) who had referred to a midwifery specialist
and gynecologist in Zahedan. Demographic data
and data associated with possible risk factors were
collected. The sample size was estimated based on
previous studies (9). With a prevalence of 0.3% was
considered 696 pregnant women Because the study
method was randomly multi-stage and available and
it was not possible to obtain this volume of sample
for this reason, the study was performed on 514
pregnant women. Demographic and personal records

of the patients along with the associated risk factors
were collected by a questionnaire. Data collection
was performed by trained midwifery experts in
appropriate conditions to protect the privacy and
confidential information of mothers. Furthermore,
the informed consent of the participants was also
obtained. The inclusion criteria for the study included
a pregnancy of 24 to 36 weeks and above, and the
exclusion criteria consisted of pregnancy with bloody
vaginal discharge.

Direct microscopy examination and culture for
medical diagnosis

514 vaginal specimens were obtained from
vaginal discharges of the fornix by 2 sterilized wet
swabs during clinical examinations by midwifery
specialists (2 swab samples were taken from each
pregnant woman). Thereafter, each specimen was
separately inserted in a 0.5 mL normal saline buffer
and sent to a Diagnostic Parasitology Laboratory for
detection.From each sample, a smear was prepared
and analyzed under a light microscope by a medical
parasitologist. Also, samples were cultured on Dorset
egg medium. In this section, the steps for preparing
the culture medium are explained.

Egg and distilled water with a ratio of 1/10 (the
added water was equivalent to 0.1 of the egg’s
mass), streptomycin (2 drops), starch powder as
the solid phase (0.5 grams), and Ringer’s lactate or
normal saline buffer as the liquid phase of the culture
medium. The second swab of each sample was added
to the liquid medium and incubated at 37 °C for 3 days.
The liquid culture was evaluated to detect the growth
of the parasite daily, and wet smears were used to
search for trophozoite of T. vaginalis (10). In case the
parasite was detected in direct examinations but the
culture results were negative, two new samples were
taken for direct and culture re-examination from the
patient in their  follow-up visit, and if the culture
resulted negative for the presence of T. vaginalis,
the sample would be considered negative.The most
acceptable method of diagnosing T. vaginalis is to
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prepare a wet smear with direct microscopic and
search for a parasite in the culture medium, which is
up to 90% reliable (5,8).

Statistics analysis

After conducting experiments and obtaining
verbal questionnaires from each participant, the data
were analyzed using Chi-square tests) linear-by-linear
association) and for result test direct microscopy
examination and culture T. vaginalis based different
Age groups was calculated using Independent t-test
and for quantitative data (mean age range) were used
to describe the frequency (SPSS software version 20).
In order to calculate (95% confidence interval) in age
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and education levels, groupings were changed and
divided into two distinct groups (11).

This study was approved by the Zahedan University
of Medical Sciences Ethics Committee (Date:
12.07.2016 and Number: IR.ZAUMS.REC.1395.285.

RESULTS

The participants of this study consisted of
pregnant women in the age range of 15-42, Most of
the patients were between 17 to 25 years old and the
mean age of pregnant women was 25.49 + 6.04 years
(Figure 1).

3135

26-30

Age Groups

B Negative

Figure 1. The results of direct microscopy examination and culture tests for T. vaginalis based on different age groups in

pregnant women (P value= 0.20).

Table 1 shows the prevalence of trichomoniasis
in terms of demographics, behaviors and clinical
characteristics. 74.5% of the studied women were
16% of these

women were illiterate, while the remaining 84% had

urban residents and 25.5% rural.
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different education levels. Inaddition, most of them
were housewives (88.7%), while only 11.3% were
employed. The results showed that in 514 pregnant
women, by the direct method, both the direct and

culture methods and only culture method, 29(5.64%),



24(4.67%), and 24(4.67%) were reported positive
sample for T. vaginalis, respectively. Only 5 positive
samples by direct method, were negative by culture
method. The most important reasons for the negative
culture of positive samples were the destruction
of the parasites in samples, lack of growth of all
parasites in culture medium and insufficient number
of it for culture. Therefore, there was Medium or
balanced agreement ( 90.56%) between the results
of direct microscopic examination and culture test
(kappa index was 0.42).

In table 1 and figure 2 The relationship between
trichomoniasis and demographics, behaviors and
clinical characteristics in pregnant women were
reported. According to this result,
significant differences between trichomoniasis and
history of STI (OR=12.6; 95%Cl = 3.9-40.6) and previous
abortion (OR=6.8;  95%Cl=2.9-16.1) and Vaginal
discharge (OR= 2.9; 95%Cl= 1.2-7.1) and Antenatal
care (OR=0.2; 95%Cl= 0.1-0.7) in the studied infected

pregnant women (p<0.05).

there were

Table 1. lhe relationship between trichomoniasis and demographics, behaviors and clinical characteristics in pregnant

women of Zahedan (Southeast of Iran)

Characteristics Total cases N (%) Cases with trichomonas N (%) OR (95% Cl) P value
Residential Place
Urban 383 (74.6%) 17 (4.4%) i
Rural 131 (25.4%) 7 (5.3%) LR (LR ) ez
Education
Under Diploma 383(74.5%) 16(9.8%) i
Upper Diploma 131(25.5%) 8(6.5%) e (s ) a3
Occupation
Housewife 456(88.8%) 22(4.9%) i
Employed 58(11.2%) 2(3.5%) el (R ) T
Illicit drug abuse
Yes 11(2.1%) 0(0.0%) i
No 503(97.9%) 24(4.8%) 1.02 (1.00-1.03) 0.459
Previous STls
Yes 15(2.9%) 5(33.3%) i
No 499(97.1%) 19(3.8%) 12.63 (3.93-40.59) <0.001
Previous abortion
Yes 111(21.6%) 15(13.5%) i
No 403(78.4) 9(2.2%) 6.84 (2.90-16.10) <0.001
Vaginal discharge
Yes 79(15.3%) 8(10.1%) i
No 435(84.7%) 16(3.7%) 2.95 (1.21-7.15) 0.013
Antenatal care
Yes 488(94.9%) 20(4.1%) i
No 26(5.1%) 4(15.4%) 0.23 (0.1 -0.74) 0.008
Gestational age
24-36 week 82(15.9%) 6(7.3%) i
More than36 Weeks 432(48.1%) 18(4.2%) 1l (e Lz
Turk Hij Den Biyol Derg

511



512

Positine Number

1

<20 21-25

26-30

2 2

31-35 >35

Age Groups

B With Previous Abourtion B With PreviousSTls

® With Vaginal Discharge

u With lack of prenatal care

Figure 2. Number of positive individuals by various factors and Age groups

DISCUSSION and CONCLUSION

This study set out to diagnosis, frequency and
factors affecting on Trichomoniasis in pregnant
women in South-East Iran. To investigate this, direct
microscopic examination and Dorset egg medium
culture were used to detect T. vaginalis in pregnant
women. In the following, the demographic and
personal records, along with the associated risk
factors were collected using a questionnaire and
then analyzed using the frequency to calculate the
age average, Chi-square test, Independent t-test and
SPSS software version 20. Analysis of data revealed
that in pregnant women there were associated
elements with trichomoniasis to be a history of STI
and previous abortion. The current findings add
substantially to our understanding of relationship
and effect of trichomoniasis in pregnancy from
epidemiological and clinical aspects on pregnant
mothers.

Turk Hij Den Biyol Derg

The studies at hand show that the prevalence
of trichomoniasis in pregnant women in different
continents of the world is as follows: ranged from
3.9-24.6% in Latin America and Southern Africa
(12), less than 10% in Europe (13) and between 0.4
% to 45%, espacially Middle East, in Asia (14-16).
The results of the current paper demonstrated that
4.6% of pregnant women in Zahedan were infected
with T. vaginalis. The infection rates reported in
this study were lower in comparison with the several
studies in Nigeria and Brazil (17,18). Furthermore, in
this study, the history of vaginal discharge, STI and
previous abortions were the associated variables with
increasing trichomoniasis in the studied pregnant
women, however, there was no significant correlation
between T. vaginalis infection and other variables.
In addition, there was no significant correlation
between trichomoniasis in pregnant women and the
independent variable of age groups. Based on the fact
that the prevalence of trichomoniasis in women in



the age groups of 16-35, according to the conducted
research, is due to increased sexual activities, only
4.02% of the studied pregnant women who were
below 30 were infected with T. vaginalis. These
results matched the study carried out on pregnant
women by Uneke et al in 2010 (19), which reported
the highest prevalence of trichomoniasis to be in the
age group of 26-30, while the study of Alo et al in
2012 was reported 36% of the prevalence in the age
group of 31-35 (19,20).

The infection rates of urban pregnant women
were 2.4 times higher than those living in rural
places. Considering the factors affecting the
prevalence of trichomoniasis, including economic,
cultural, and health conditions, further investigation
is needed on the Residential Place variable with the
aforementioned associated variables. The prevalence
of trichomoniasis infection in this study was twice
as high in pregnant women without a high school
diploma than those with higher education levels,
suggesting that education and awareness of women
health and STD
prevention methods can reduce their prevalence and

regarding personal and sexual

complications. No significant correlation was found
between occupation and trichomoniasis infection.
Uncertainty in the results of this study could be due
to the low levels of employed participants.

In study conducted by Alo et al in 2012 showed
that 10% of the pregnant women in their second
trimester and 5.5% in their third trimester were
infected with trichomoniasis, the infection was not
observed in the first trimester of pregnancy (20). In
the current study, women in their third trimester
of pregnancy were available and tested. Since
untreated trichomoniasis infections last for at least
three months, and during this period can lead to
reproductive health consequences, timely screening
can prevent negative consequences of pregnancy
(21-23). Therefore, screening tests for T. vaginalis
are recommended for women in their second or early
third trimester of pregnancy. In the present study,

33.3% of pregnant women had a history of previous
STls, and a higher prevalence of trichomoniasis in
women with STIs was reported in some regions (24).
Furthermore, 13.5% of the infected women had a
history of a previous abortion (24). This significant
correlation proves that these elements should be
considered as risk factors to assess the prevalence
more accurately and screen the patients with greater
sensitivity in women with such histories. According to
some comparative studies in pregnant women with
and without trichomoniasis, infected women show a
30% risk of low weight birth (25). Also, the role of
trichomoniasis in causing dangerous complications
during pregnancy for mothers and fetus has been
proven in various studies, for example: Abortion,
Uterine rupture, etc (28-31). The current data show
that discussing routine screening for trichomoniasis
during pregnancy and before labor can prevent the
associated complications.

As for the survey on examine the subject in

more detail, there were two main limitations.
First, although maximum attempt was made to use
a questionnaire with items that were chear and
relevant, further access to clinical information for
pregnant women was not possible. Second, many
pregnant mothers do not participate in the study due
to lack of sufficient knowledge about the subject.
There is clearly much room for further research in this
respect. For example, simultaneous effect of sexually
transmitted infections such as Chlamydia trachomatis
and T. vaginalis on the severity of clinical symptoms

in pregnant women and their fetuses.

In conclusion, this study has raised several
important points that could contribute to the
research on infectious diseases of pregnancy
were also discussed. In this paper, we presented a
study in which we investigated the prevalence of
trichomoniasis in pregnant women (514 specimens
of vaginal discharges). Pregnant women with
trichomoniasis were studied based on terms of

clinical symptoms (a history of vaginal discharge,
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STI and previous abortion). Our finding suggests that
24/514 (4.6%) were infected with T. vaginalis by two
methodes and A statistically significant difference
between a history of STI and a previous miscarriage
and prevalence of diseases in pregnant women was
found. So, this data proves that trichomoniasis

TRICHOMONIASIS,DIAGNOSIS,PREGNANT WOMEN

during pregnancy should be considered an important
health issue. Furthermore, by using a parasitological
screening test in pregnancy, the complications of
trichomoniasis can be prevented for both the mother
and the fetus.

The authors express their appreciation and gratitude to all those who have directly or indirectly contributed to this

project.

* The study was approved by the Zahedan University of Medical Sciences Ethics Committee (Date: : 12.07.2016 and Number:

IR.ZAUMS.REC.1395.285).

The authors declare no conflict of interest.

514 Turk Hij Den Biyol Derg




REFERENCES

10.

Mirzaei F, Raissi V, Teimouri AT, Mousavi P,
Mohaghegh MA, Manshadi MD, Zare F, Esboei BR.
Anti-Trichomonas Vaginalis Activity of Ethanolic
Extracts of Medicago Sativa and Satureja Hortensis,
In Vitro Study. IJML , 2019 ; 6(3):166-171.

Secor WE, Meites E, Starr MC, Workowski KA.
Neglected parasitic infections in the United States:
trichomoniasis. AJTMH, 2014;90(5):800-4.

Schwebke JR, Burgess D. Trichomoniasis. CMR, 2004
;17(4):794-803.

Fichorova RN. Impact of T. vaginalis infection
on innate immune responses and reproductive
outcome. J Reprod Immunol,2009 ;83(1-2):185-9.

Nourian A, Shabani N, Fazaeli A, Mousavinasab SN.
Prevalence of Trichomonas vaginalis in pregnant
women in Zanjan, Northwest of Iran. Jundishapur
J Microbiol, 2013;6(8):10.

Valadkhani Z, Assmar M, Esfandiari B, Amirkhani A,
Hassan N, Lotfi ML, Ghobadi-rad S. Trichomoniasis
in asymptomatic patients. Iran J Public Health,
2008:113-7.

Patel EU, Gaydos CA, Packman ZR, Quinn TC, Tobian
AA. Prevalence and correlates of Trichomonas
vaginalis infection among men and women in the
United States. Clin Infect Dis, 2018;67(2):211-7.

Schwebke JR, Hobbs MM, Taylor SN, Sena AC,
Catania MG, Weinbaum BS, Johnson AD, Getman
DK, Gaydos CA. Molecular testing for Trichomonas
vaginalis in women: results from a prospective US
clinical trial. JCM,2011;49(12):4106-11.

Matini M, Rezaei H, Fallah M, Maghsood AH, Saidijam
M, Shamsi-ehsan T. Genotyping, drug susceptibility
and prevalence survey of Trichomonas vaginalis
among women attending gynecology clinics in
Hamadan, western lIran, in 2014-2015. Iran J
Parasitol, 2017;12(1):29-37.

Radonjic 1V, Dzamic AM, Mitrovic SM, Arsenijevic
VS, Popadic DM, Zec IF. Diagnosis of Trichomonas
vaginalis infection: the sensitivities and specificities
of microscopy, culture and PCR assay. Eur J Obstet.
Gynecol Reprod Biol, 2006;126(1):116-20.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Miranda AE, Pinto VM, Gaydos CA. Trichomonas
vaginalis infection among young pregnant women
in Brazil. Braz J Infect Dis, 2014;18(6):669-71.

Menezes CB, Frasson AP, Tasca T. Trichomoniasis-
are we giving the deserved attention to the most
common non-viral sexually transmitted disease
worldwide?. MIC, 2016 Sep 5;3(9):404.

Bolumburu C, Zamora V, Munoz-Algarra M,
Portero-Azorin F, Escario JA, lbanez-Escribano A.
Trichomoniasis in a tertiary hospital of Madrid,
Spain (2013-2017): prevalence and pregnancy
rate, coinfections, metronidazole resistance, and
endosymbiosis. Parasitol Res, 2020 ; 119:1915-1923.

Arbabi M, Delavari M, Fakhrieh-Kashan Z,
Hooshyar H. Review of T. vaginalis in Iran, based
on epidemiological situation. J Reprod Infertil,
2018;19(2):82.

AL-Muathen DM, Sachit HG. Prevalence
Trichomoniasis and Candidiasis For Symptomatic
Pregnant and Non Pregnant Women in Iraq.AJPS,
2018;16(2):21-6.

Yenidunya S, Hatlas H, Bayrak R. To determine
of the prevalence of Bacterial Vaginosis, Candida
sp, mixed infections (Bacterial Vaginosis+ Candida
sp), Trichomonas Vaginalis, Actinomyces sp in
Turkish women from Ankara, Turkey. Ginekol Pol,
2012;83(10).

de Lemos PA, Garcia-Zapata MT. The prevalence of
Trichomonas vaginalis in HIV-positive and negative
patients in referral hospitals in Goiania, Goias,
Brazil. Int J Trop Med, 2010;5(2):24-7.

Donbraye E, Donbraye-Emmanuel 0O, Okonko
10, Okedeji 10, Alli JA, Nwanze JC. Detection
and prevalence of Trichomonas vaginalis among
pregnant women in lbadan, Southwestern Nigeria.
World Appl Sci J, 2010;11(12):1512-7.

Uneke CJ, AloMN, Ogbu O, Ugwuoru DC. Trichomonas
vaginalis infection in human immunodeficiency
virus-seropositive Nigerian women: The public
health significance. Online J, 2007;6(2).

Turk Hij Den Biyol Derg

515



20.

21.

22.

23.

24,

258

516

Alo MN, Anyim C, Onyebuchi AK, Okonkwo EC.
Prevalence of asymptomatic co-infection of
candidiasis and vaginal trichomoniasis among
pregnant women in Abakaliki, South-Eastern
Nigeria. J Nat Sci Res, 2012;2(7):87-91.

Moodley P, Wilkinson D, Connolly C, Moodley J,
Sturm AW. Trichomonas vaginalis is associated with
pelvic inflammatory disease in women infected
with human immunodeficiency virus. Clin Infect
Dis, 2002;34(4):519-22.

Mahdi NK, Gany ZH, Sharief M. Risk factors for
vaginal trichomoniasis among women in Basra,
Iraq. EMHJ, 2001;7 (6), 918-924.

Auta, I., B. Ibrahim and D. Henry. “prevalence
of T. vaginalis among pregnant women attending
antenatal clinic in two health facilities within
kaduna metropolis, kaduna, nigeria. Sci World J,
2020;15(1):97-101.

Wayal S, Aicken CR, Griffiths C, Blomquist PB,
Hughes G, Mercer CH. Understanding the burden
of bacterial sexually transmitted infections and
T. vaginalis among black Caribbeans in the United
Kingdom: Findings from a systematic review. PLOS
ONE, 2018;13(12):€0208315.

Van Der Pol B, Williams JA, Orr DP, Batteiger BE and
Fortenberry JD . Prevalence, incidence, natural
history, and response to treatment of T. vaginalis
infection among adolescent women. J Infect.Dis,
2005;192(12): 2039-2044.

Turk Hij Den Biyol Derg

27.

28.

29.

30.

31.

Kim TG, Young MR, Goggins ER, Williams RE,
HogenEsch E, Workowski KA, Jamieson DJ,
Haddad LB. T. vaginalis in Pregnancy: Patterns and
Predictors of Testing, Infection, and Treatment.
Obstet Gynecol, 2020;135(5):1136-44.

Teasdale CA, Abrams EJ, Chiasson MA, Justman
J, Blanchard K, Jones HE. Incidence of sexually
transmitted infections during pregnancy, PLOS
ONE, 2018;13(5):€0197696.

Gatti FA, Ceolan E, Greco FS, Santos PC, Klafke
GB, de Oliveira GR, Von Groll A, de Martinez
AM, Goncalves CV, Scaini CJ. The prevalence
of trichomoniasis and associated factors among
women treated at a university hospital in southern
Brazil. PLOS ONE, 2017;12(3):e0173604.

Menéndez C, Castellsagué X, Renom M, Sacarlal J,
Quinto L, Lloveras B, Klaustermeier J, Kornegay JR,
Sigauque B, Bosch FX, Alonso PL. Prevalence and
risk factors of sexually transmitted infections and
cervical neoplasia in women from a rural area of
southern Mozambique. Infect Dis Obstet Gynecol,
2010; (1155):1-9.

Tann CJ, Mpairwe H, Morison L, Nassimu K, Hughes
P, Omara M, Mabey D, Muwanga M, Grosskurth
H, Elliott AM. Lack of effectiveness of syndromic
management in targeting vaginal infections in
pregnancy in Entebbe, Uganda. Sex Transm Infect,
2006;82(4):285-9.

Eisinger RW, Erbelding E, Fauci AS. Refocusing
research on sexually transmitted infections. J
Infect Dis, 2020;222(9):1432-4.



Arastirma Makalesi/Original Article
Makale Dili “Tiirkge”/Article Language “Turkish”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Kandidemide epidemiyolojik ozellikler, risk faktorleri ve klinik
gidisin degerlendirilmesi
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OZET
Candida

enfeksiyonlari icinde en sik saptanan etkenler arasinda

ile iliskilidir.

Amag: turleri, kan dolasim vyolu

olup ciddi morbidite ve mortalite
Ozellikle kemoterapi ve diger immiinsupressif tedavi
alan hasta sayisinin giderek artmasi, transplantasyon
cerrahisindeki gelismeler,
yaygin
dekadda Candida tiirlerinin etken oldugu, kan dolasim

genis spektrumlu

antibiyotiklerin kullanimlar1 ile son iki
enfeksiyonlarinin insidans1 artmaktadir. Kandidiyazis
insidansindaki artisla beraber diger Candida tiirlerinde
de artis gorilmektedir. Bu degisimle birlikte klasik
tedavilere kars1 artan direnc de rapor edilmektedir.
Bu calismada 3 yillik retrospektif analiz ile yogun
bakim (Unitesindeki kandidemilerde tir dagilimi,

direnc paterni, risk faktorleri ve klinik gidisin

degerlendirilmesi amaclanmistir.

Yontem: Ocak 2017-Aralik 2019 tarihleri arasinda
hastanemiz Néroloji Yogun Bakim Unitesi’nde izlenen ve
kandidemi tanisi alan hastalara ait hastane enfeksiyon
sirveyans formlarn ve medikal kayitlar retrospektif

olarak degerlendirildi.

Bulgular: Calismamizda toplam 25 hastada en

az bir kan kulturinde Candida tiri izole edilmistir.

ABSTRACT

Objective: Candida species are among the most
common causes of bloodstream infections and are
associated with serious morbidity and mortality.
Especially with the increasing number of patients
receiving chemotherapy and other immunosuppressive
treatment, developments in transplantation surgery,
widespread use of broad spectrum antibiotics, the
incidence of bloodstream infections caused by Candida
species has increased in the last two decades. With the
increase in the incidence of candidiasis, other Candida
species are also increasing. With this change, increasing
resistance to conventional treatments is also reported.
In this study, it was aimed to evaluate the species
distribution, resistance pattern, risk factors and clinical
course in candidemia cases in the intensive care unit

with a 3-year retrospective analysis.

Methods:

and medical records of patients who were followed

Hospital infection surveillance forms
up in Neurology Intensive Care Unit of our hospital’s
and diagnosed with candidemia between January

2017-December 2019 were retrospectively evaluated.

Results: In our study, Candida species were isolated

in at least one blood culture from a total of 25 patients.
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Hastalarin yas ortalamasi 75.7+11.8 (min 49 - max
91)’dir.
giinui ortalamasi 94,6+63,7 (min 14 - max 270) gundu.

Hastalarin yogun bakim {initesi’nde yatis

Hastalarin yirmi uctinde (%92) non-albicans Candida
izole edilmistir. Non albicans candidalar icinde en
sik saptanan tir (%92) C. parapsilosis’tir. Kandidemi
saptanan hastalarda flukonazol direnci %76 (n=19)
olup anidulafungin ve kaspofungine kars1 direnc tespit
edilmemistir. Yatistan lreme saptanmasina kadar
gecen sure ortalama 47,9+26,9 giindi, kesin tedavide
hastalarin altisina (%24) flukonazol, ondokuzuna (%76)
anidulafungin tedavisi verilmistir. Hastalarin tiimiinde
kandidemi saptanmadan Once antibiyoterapi oykuisu
mevcuttu, kandidemi oncesi hastalarin antibiyoterapi
siiresi ortalamasi 49,8+28.3 (min 9-max 120) gundu.

Hastalarin %76 (n=19)’sinda mortalite gelismistir.

Sonug: Hastanemiz  ndroloji  yogun  bakim

unitesindeki kandidemilerde en sk etkenin C.
parapsilosis olmas1 ve flukonazol direncinin yiiksek
tehdit

tedavisinde goz oniinde bulundurulmasi gereken onemli

olmasi, hayati eden bu enfeksiyonlarin

faktorler oldugu kanaatindeyiz.

Anahtar  Kelimeler: Kandidemi, yogun bakim

Unitesi, antifungal ajanlar

The average age of the patients is 75.7 + 11.8 (min 49-
max 91). The average hospitalization day of the patients
in the intensive care unit was 94.6 + 63.7 (min 14-max
270) days. Non albicans Candida was isolated in twenty-
three (92%) of the patients. The most common species
(92%) among non albicans candida is C. parapsilosis.
Fluconazole resistance was 76% (n = 19) in patients
with candidemia, and no resistance was found against
anidulafungin and caspofungin. The mean period from
admission to the detection of reproduction was 47.9
+ 26.9 days, six patients (24%) received fluconazole
and nineteen (76%) received anidulafungin therapy.
All patients had a history of antibiotherapy before
kandidemia was detected, and the average duration of
antibiotherapy before candidemia was 49.8 + 28.3 (min
9-max 120) days. Mortality developed in 76% (n = 19) of
the patients.

Conclusion: We believe that the most common

cause of candidemia is C. parapsilosis and high
fluconazole resistance are important factors that should
be considered in the treatment of these life-threatening
infections in the neurology intensive care unit of our

hospital.

Key Words:

antifungal agents

Candidemia, intensive care unit,

GIRIS

Kandida turleri, kan dolasimi enfeksiyonlari icinde
en sik saptanan etkenler arasinda olup ciddi morbidite
ve mortalite ile iliskilidir (1,2). Ozellikle kemoterapi
ve diger immiinsupresif tedavi alan hasta sayisinin
giderek artmasi, transplantasyon cerrahisindeki
gelismeler, genis spektrumlu antibiyotiklerin yaygin
kullammlar1 ile son iki dekadda kandida turlerinin
etken oldugu, kan

dolasim  enfeksiyonlarinin

insidans1 artmaktadir (3). Kandida kan dolasimina
gastrointestinal sistem, uriner sistem, intravaskuler

kateterler ile ulasmaktadir. Kandidemi icin risk

Turk Hij Den Biyol Derg

faktorleri; gastointestinal cerrahi, santral kateter
varligi, total parenteral nutrisyon, yanik, malignite,
hemodiyaliz, yogun bakim iinitesinde uzun siireli
yatis, genis spektrumlu antibiyotik kullanimi, steroid
kullanim ve oral mukozada kandida kolonizasyonudur
(4,5).

Kandidemiye atfedilen mortalite %5 ile %71
arasinda degismektedir (6). Candida albicans saglikli
bireylerin yarisindan fazlasinin florasinda bulunmakta
ve kandidiyazis olgularinda da en sk rastlanilan

etken olarak karsimiza cikmaktadir. Kandidiyazis



insidansindaki artisla beraber diger kandida tiirlerinde
de artis goriilmektedir (7). Bu degisimle birlikte klasik
tedavilere karsi artan direnc rapor edilmektedir (8). Bu
calismada yogun bakim iinitesindeki kandidemilerde
tir dagilimi, direng paterni, risk faktorleri ve klinik
gidis degerlendirilmesi amaclanmistir.

GEREC ve YONTEM

Ocak 2017 ile Aralik 2019 tarihleri
hastanemiz Noroloji Yogun Bakim Unitesi’nde izlenen

arasinda

ve kandidemi tanisi alan hastalara ait saglik hizmeti
iliskili enfeksiyonlar surveyans formlann ve tibbi
kayitlar retrospektif olarak degerlendirildi. Calisma
icin Kiitahya Saglik Bilimleri Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu’ndan
02.01.2020 tarihli 2020/01-02 karar nolu onay alindi.
Klinik belirti ve bulgular ile birlikte en az bir kan
kilturinde kandida turlerinden birinin izole edilmesi
ile kandidemi tanmis1 konuldu. Calismaya yalnizca
saglik hizmeti iliskili kandidemi (hastaneye yatis tarihi
ile pozitif kan kultiiriniin alinmasi arasindaki siire 48
saat ve lizerinde) olan hastalar dahil edildi. Her hasta
icin ilk kandidemi epizodu calismaya dahil edildi. Bir
hastadan alinan kan kiilturlerinde izole edilen etken
ayni ise tek bir Ureme dikkate alindi. Birden fazla
etkenin izole edildigi Giremeler dahil edilmedi.

Altta yatan hastaliklar, potansiyel risk faktorleri
(periferik ve santral kateter, Uriner kateter, mekanik
destegi, total
transfiizyon, abdominal veya diger cerrahi ve son 1

ventilator parenteral nutrisyon,
ay icinde antibiyotik kullanim oykiisu), izole edilen
kandida tiirii ve antifungal duyarliigi, ampirik ve
kesin tedavide kullanilan antifungal tedaviler, eslik
eden bakteriyemi ve mikroorganizmalar ve klinik
seyir degerlendirildi. Hastalarda ampirik antifungal
secimi Infectious Diseases Society of America (IDSA)
kandidiyazis yonetimi rehberine gore yapildi (9).
Tedavi basarisi; klinik ve/veya laboratuvar verilerinde
diizelme ve/veya kiiltiir negatifligi olarak belirlendi.
Klinik basarisizlik ise; tedaviye ragmen klinik cevap
alinamamasi, hastalarda baska bir antifungal ilacla

tedaviye devam edilmesi ve kiiltlirde iremenin devam
etmesi olarak tanimlandi (10). Hastalarda antifungal
tedavi baslamasindan sonra negatif kan kiiltiirii elde
edilene kadar her giin kan kilturleri alindi, antifungal
tedaviye negatif kan kulturiinden sonraki 14 giin
boyunca devam edildi (9).

Mikrobiyolojik degerlendirme

Kan kulturt icin BACTEC Aerobik/F sisesine inokiile
edilerek mikrobiyoloji laboratuarina gonderilen
ornekler BACTEC FX (BectonDickinson, Maryland,
USA) cihazina vyerlestirildi. Pozitif Ureme sinyali
veren kan kulturi siseleri cikanlarak besiyerinden
alinan ornek lama yayildi, direkt gram boyasinda
maya hicreleri goriilen besiyerlerinden Saboroud’s
Dextrose agar (SDA)’a pasaj yapildi. Besiyerleri
37°C etiivde aerop kosullarda 24 saat bekletildikten
sonra Ureyen kolonilerden germ tip ve BD Phoenix
USA)

identifikasyon ve kolorimetrik mikrodiliisyon yontemi

(BectonDickinson,  Maryland, cihaz1 ile
kullanlarak Thermo Scientific ™ Sensititre ™ YeastONE
YO10 panel ile antifungal duyarlilik testleri calisildi.
Antifungal duyarlilik test degerlendiriminde CLSI M27
S4 (11) kriterleri esas alindi. Bu kilavuzda sadece alti
kandida tiirii icin en fazla bes antifungale sinir deger
belirlendi. Amfoterisin B icin hicbir kandida turiinde
sinir deger belirtilmediginden bu kategorilendirme bu

antifungal icin yapilamadi.
istatistiksel Analiz

istatiksel analizde IBM SPSS Statistics for Windows.
Version 20.0 programi kullanildi. Calisma verileri
degerlendirilirken tanmimlayic1 istatistiksel metodlar
olan ortalama, standart sapma, medyan, siklik ve
oran hesaplamalar kullanildi.

BULGULAR

Calismamizda uc yillk donemde

yogun bakim Unitesinde toplam 3754 hasta, 22212

noroloji

hasta giinii izlendi. Noroloji yogun bakim iinitesi
saglik hizmeti iliskili enfeksiyon dansitesi 5.76 idi.
Kandidemilerin tim kan dolasimi enfeksiyonlarina
orani ise %55,5’dir. Toplam 25 hastada en az bir kan
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kulturinde kandida turl izole edildi. Kandidemi
hastalarinin %52.0°’1 (n=13) erkekti. Hastalarin yas
ortalamas1 75,6+11,7 (ortancast 79) olup, en sik
yatis nedeni serebrovaskuler olay (SVO) %72,0 (n=18)

idi. Kandidemi saptanan hastalarin %24,0’1nda ates

tespit edildi. Hastalara ait karakteristik bilgiler Tablo
1’de verildi. Hastalarin 23’lGnde (%92,0) albicans
dis1 Candida izole edilmistir. Albicans-dis1 Candida
icinde en sik saptanan tiir C. parapsilosis’tir. izole
edilen kandida tirlerinin dagilimi Sekil 1’de verildi.

Tablo 1. Yogun Bakim {initesinde izlenen Kandidemi hastalarina ait karakteristik veriler

Karakteristik n (%)
Yatis yili
2017 7 (28,0)
2018 10 (40,0)
2019 8 (32,0)
Cinsiyet
Kadin 12 (48,0)
Erkek 13 (52,0)
Yatis tanisi
Serebrovaskuler olay 18 (72,0)
Genel durum bozuklugu 5 (20,0)
intraserebral kanama 1(4,0)
Alhzeimer 1(4,0)
Altta yatan hastaliklar 3(12,0)
Kronik obstruktif akciger hastaligi ’

: . 5 (20,0)
Diabetes Mellitus
Hi . 14 (56,0)

ipertansiyon

. . 3 (12,0)

Kronik renal yetmezlik 5 (20,0)
Kardiyovaskuler hastalik 2
Altta yatan hastalik sayis
0 8(32,0)
1 9 (36,0)
2 6 (24,0)
3 2 (8,0)
Ates yiiksekligi (>38°C) 6 (24,0)
Yogun bakim uinitesinde ortalama yatis siiresi (ortanca) 94,6+63,7 ( 72)

C. tropicalisg

izole edilen Candida tirleri

Sekil 1. Kan kiiltiirlinde izole edilen Candida tiirlerinin dagilimi
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Kandidemi saptanan hastalarda flukonazol direnci

kaspofungine kars1 direnc tespit edilmedi. Kandida

%76,0 (n=19), vorikonazol direnci %12,0 (n=3), turlerine gore antifungal direnc oranlar Sekil 2’de
itrakonazol %32,0 (n=8) olup, anidulafungin ve verildi.
P
J 50
Vorikonazol h 05
| ) 50
itrakonazol e 5. ;
1. .
Kaspofungin 8 C.albicans
1 B B C.tropicalis
. - 0
Anidulafungin% (n) H ® C.parapsilosis
| J so
Flukonazol e — s/
0 20 40 60 80 100
Oran (%)

Sekil 2. Candida tirlerine gore antifungal direnc oranlan

Hastalarda kandidemi icin risk faktorleri
incelendiginde, %100  (n=25)’Unde

periferik kateter, iriner kateter oldugu ve mekanik

hastalarin

ventilasyon destegi aldigr goriildii. Uc yillk dénemde
hastalarimiz 5002 giin santral kateterde izlendi.
Kandidemi tanis1 alan hastalarin %80,0 (n=20)’inde
santral kateter kullanim1 mevcuttu. Kandidemi tespiti
sonrast santral kateteri olan hastalarin tumunde
santral kateter degisimi yapildi. intraserebral kanama
tanisiyla yatan hastanin operasyon oykiisti disinda
(abdominal/diger)
yoktu. Hastalarin hepsinde beslenme enteral yol ile
baslandi, ancak 11’inde (%44,0)
destekle edildi.
kandidemi saptanmadan once antibiyoterapi oykuisu

hastalarin  hicbirinde cerrahi

total parenteral

devam Hastalarin  timinde

mevcuttu, kandidemi oncesi hastalarin ortalama
antibiyoterapi suresi 49,8+28,3 (ortanca 47) gin

idi. Yatistan Ureme saptanana kadar gecen sire

ortalama 47,9+26,9 (ortanca 45 )gindii. Hastalarin
hepsinde kandidemi atagi oncesinde kandidilri tespit
edildi. Kandidiuri saptanan hastalarin %64,0’inda
(n=16) antifungal tedavi baslanmadig1 tespit edildi.
Kandidiuri %36,0’1nda  (n=9)
ise antifungal tedavi (flukonazol 200 mg IV) 10 giin

saptanan hastalarin

siireyle aldigr goriildii. Kandidiiri saptanan hastalarin
tlimiinde Uriner kateter degisimi yapildi ve idrar
kulturu tekrarlandi. Kandidemi saptanan hastalarin

yalmz birinde eslik eden bakteriyemi saptandi.

Hastalarin onunda (%40,0) ampirik antifungal
tedaviye flukonazol (800 mg yiikleme, akabinde 400
mg/gun 1V), onbesinde (%60,0) anidulafungin (200
mg ilk gun, akabinde 100 mg/gun IV) ile baslands,
flukonazol tedavisi baslanan on hastanin dordinde
(%40,0) tedavi kultir sonucuna gore anidulafungin
gecildi.
ondokuzunda (%76,0) anidulafungin tedavisi verildi.

tedavisine Kesin tedavide hastalarin
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Hastalarin ortalama antifungal tedavi kullanim suresi
ortalamasi 12,4+9,9 (ortanca 14) giundi. Hastalarin
antifungal tedaviye yanitlar degerlendirildiginde, 25
hastanin 8’i yeterli siire antifungal tedavi alamadig
icin degerlendirmeye dahil edilmedi, yeterli sire
antifungal tedavi alan 17 hastanin ise tedavi yaniti
orant %76,5 (13/17) olarak bulundu. Tedavi yaniti
alinan ve alinmayan tiim hastalar degerlendirildiginde
%76,0 (19/25) ‘inda takipte olim gerceklesti.

TARTISMA ve SONUC

Calismamizda noroloji yogun bakim iinitemizde
3 yil icinde goriilen kandidemi olgulan irdelenmis ve
kandidemilerde en sik etken C. parapsilosis oldugu
ve flukonazol direncinin yiiksek oldugu goriilmistdir.
Yogun bakim initesinde kandida insidansi 5-20 kat
daha ylksektir, yogun bakim iinitesindeki kan dolasimi
enfeksiyonlan icinde kandidemiler Uclincu sirada yer
almaktadir (12).
bakim unitesindeki tim kan dolasimi enfeksiyonlarinin

Calismamizda kandidemiler yogun

yaklasik yarisin1 olusturmaktadir. Kandidemilerde C.
albicans halen en sik etken olarak karsimiza ¢cikmakla
beraber, tim diinyada C. tropicalis, C. parapsilosis,
C. glabrata, C. krusei suslarinda artis bildirilmektedir
Amerika Birlesik Devletleri, Avrupa ve Avustralya’dan
albicans-dis1 Candida suslarina olan bir degisim
bildirilmistir (1,13). Bunu destekler tarzda Ma ve ark
calismasinda kandidemisi olan hastalarin %19’unda,
yine yapilan baska bir calismada hastalarin %49’unda
etkenin C.  parapsilosis oldugu bildirilmektedir
(1,14).
albicans’tan sonra C. parapsilosis ikinci en sik etken
olarak bildirilmistir (%9-30) (8,15,16). Calismamizda
da benzer olarak albicans-dis1 Candida suslar1 tim

Ulkemizden vyapilan calismalarda da C.

etkenlerin %92,0’1n1 olusturmakta ve en sik etken C.
parapsilosis’tir.

Albicans-dis1 Candida suslarinda artisin nedeni
tibbi
durumlarin albicans-disi Candida riskini arttirdigi,

tam olarak bilinmemektedir, ancak baz

C. parapsilosis’in yogun bakim initelerinde yaygin
goriilen bir tir oldugu ve C. parapsilosis’e bagl

Turk Hij Den Biyol Derg

kandidemiler icin en onemli risk faktorunun santral
kateter kullamimi ve parenteral nutrisyon oldugu
belirtilmektedir (9,17). Albicans-dis1 Candida’larin
etken oldugu calismalarda santral kateter kullanim
oran1 %46-49, total parenteral destek orani ise %46-
54 arasinda degismektedir (1,14).
benzer

Calismamizda
hastalarirzin calismalara gore yuksek
santral kateter kullanim oraninin (%80,0) olmasi,
yine yaklasik olarak her iki hastadan birinin (%44,0)
total parenteral destek almasi olmasi en sik rastlanan

turiun C. parapsilosis olmasini aciklayabilir.

Ulkemizden bildirilen bir calismada albicans
dis1 Candida suslarina bagli kandidemilerdeki yatis
suresinin (ort 41 giin) C. albicans kandidemilerine
(ort 33 giin) gore daha uzun yatis suresi ve daha uzun
enfeksiyon Oncesi yatis siiresi oldugu bildirilmektedir
(2). Calismamizda yatistan uUreme saptanmasina
kadar gecen surenin (ort 47,9+26,9 giin) ve toplam
yatis surelerinin (ort 94,6+63,7 giin) oldukca uzun
en sk rastlanan turin C.

olmasi parapsilosis

olmasin1 aciklayabilir. C. albicans’in en sk tur
oldugu kandidemilere ait calismalarda yatis siiresi
ve kandidemi ortaya c¢ikana kadar gecen sirenin
calismamizdakine gore daha kisadir (2,15,16).

Yogun bakim iinitelerinde gelisen kandidemilerde
rehberleryuksek flukonazol direncinedeniyleilk tercih
olarak ekinokandinleri onermekle birlikte tedavinin
lokal epidemiyolojik verilere gore diizenlenebilecegini
belirtmektedir (9,14,18). Ekinokandinler etkili ve
guvenli olmasi, ilac direncinin az olmasi nedeniyle
kandideminin
yer edinmistir (19). Yapilan calismalarda albicans
dist  Candida bagli
flukonazol direnci %11-42,3 arasinda degismektedir
(1,8,14,20,21). Calismamizda kandidemi saptanan
hastalarimizdaki flukonazol direnci (19/25) %76,0,
C. parapsilosis suslarinda flukonazol direnci (18/21)
%85,6 olarak tespit edilmistir. Calismamizdaki hasta
sayisi az olmasina ragmen albicans disi Candida

baslangic tedavisinde onemli bir

suslarina kandidemilerde

suslarinda flukonazol direncinin yiiksekligi dikkat
cekicidir. Hastalarin %36,0’1inin kandiduri nedeniyle
flukonazol tedavisi almasi direng yiiksekligine katkida



bulunmus olabilir. Kandidemilerde fatalite oranlan
Ulkemizde
calismalarda fatalite %39-83 araliginda degismektedir
(22-24). %76,0 olup
ulkemizden yapilan calismalarda verilen oranlar ile

degiskenlik  gdstermektedir. yapilan

Calismamizda olum oram

uyumlu bulunmustur.

Hastanemiz icin uzun yatis siireleri ve uzun

antibiyotik kullanim siirelerinin  oldugu, invaziv

girisimlerin sik uygulandigi néroloji yogun bakim

ETIK KURUL ONAYI

unitesindeki kandidemilerde en sik saptanan etkenin
C. parapsilosis olmas1 ve flukonazol direncinin
yiiksek olmasi, hayati tehdit eden bu enfeksiyonlarin
tedavisinde goz ontinde bulundurulmalidir.

Yogun bakim unitelerinde hasta yatis siirelerinin
kisaltilmas1, invaziv ara¢c kullamimlarinda gunlik
endikasyon degerlendirilmesi yapilmas1 ve akilc
kullaniminin kandidemi

antibiyotik saglanmasi

stkliginin azaltilmasina katki saglayabilir.

* Bu calisma, Kiitahya Saglik Bilimleri Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu onay ile gerceklestirildi

(Tarih: 02.01.2020 ve Karar no: 2020/01-02).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Farkli esansiyel yaglarin in vitro antimikrobiyal etkinliginin
degerlendirilmesi

Rukiye ASLAN'?

, Ayse Hiimeyra TASKIN KAFA?

, Miirsit HASBEK? (ID), Cem CELIK?

OZET

Amag: Bu calismada ticari olarak satilan 16 farkl
esansiyel yagin dort farkli standart bakteri susu ve
bir klinik bakteri susu ile bir standart maya mantan
susuna kars1 antimikrobiyal aktivitelerinin arastirilmasi

amaclanmistir.

Yontem: Calismada kullanilan esansiyel yaglar

ilgili literatir taramasina paralel sekilde tespit
edilmistir. Mikrobiyal suslar American Type Culture
Collection (ATCC)’den ve Sivas Cumhuriyet Universitesi
Uygulama ve Arastirma Hastanesi Klinik Mikrobiyoloji
Laboratuvari’ndan temin edilmistir. Calisma inokulumlar
McFarland 0,5

antimikrobiyal

standartina  gore  belirlenerek,
Committee on
(EUCAST)’ in

standart disk difiizyon metoduna gore arastinlmistir.

aktivite European

Antimicrobial Susceptibility Testing

Bulgular: Arastirmada kullanilan standart suslara
ve klinik izolata kars1 en yiiksek etki gosteren esansiyel
yaglar ve

inhibisyon zon degerleri su sekildedir:

Thymus  vulgaris icin; Staphylococcus aureus 250

mm, Acinetobacter baumannii 43 mm, Escherichia
coli 35 mm, Enterococcus feacalis 35 mm; Klebsiella
albicans

pneumoniae 9 mm, Candida >50 mm;

Melaleuca alternifolia icin; Staphylococcus aureus 14

ABSTRACT

Objective: In this study, it was aimed to investigate
the antimicrobial effect of 16 different essential oils by
commercially sold, against different standard bacterial
strains and one clinical bacterial strain and one standard

yeast strain.

Methods: Essential oils used in the study were
determined in parallel with the relevant literature
review. Microbial strains were obtained from American
Type Culture Collection (ATCC) and Sivas Cumhuriyet
University Application and Research Hospital Clinical
Study

determined according to the McFarland 0.5 standard,

Microbiology Laboratory. inoculums  were
and antimicrobial activity was investigated according
to the standard disk diffusion method of the European
Committee on Antimicrobial

(EUCAST).

Susceptibility Testing

Results: Essential oils and inhibition zone values
that have the highest effect against the standard
strains and the clinical isolate used in the research
are as follows: to Thymus vulgaris; Staphylococcus
aureus >50 mm, Acinetobacter baumannii 43 mm,
Escherichia coli 35 mm, Enterococcus feacalis 35 mm;

Klebsiella pneumoniae 9 mm, Candida albicans >50

'Sivas Cumhuriyet L:Jniversitesi, Saglik Hizmetleri Meslek Yiiksekokulu, Tibbi Hizmetler ve Teknikler Bélimii, Sivas
2Sivas Cumhuriyet Universitesi, T1p Fakiiltesi, Tibbi Mikrobiyoloji AD, Sivas

iletigim / Corresponding Author : Rukiye ASLAN
Sivas Cumhuriyet Uni. Saglik Hiz. MYO Tibbi Hiz. ve Teknikler Bl. No: 2-12 Sivas - Ttirkiye
E-posta / E-mail : raslan@cumhuriyet.edu.tr

Gelis Tarihi / Received : 21.08.2020
Kabul Tarihi / Accepted : 25.01.2021

Aslan R, Taskin Kafa AH, Hasbek M, Celik C. Farkli esansiyel yaglarin in vitro antimikrobiyal etkinliginin degerlendirilmesi.
Turk Hij Den Biyol Derg, 2021; 78(4): 525 - 534

525


https://dx.doi.org/10.5505/TurkHijyen.2021.87864
https://orcid.org/0000-0001-5843-626X
https://orcid.org/0000-0002-7282-4928
https://orcid.org/0000-0002-5217-8607
https://orcid.org/0000-0002-7141-5874

526

mm, Acinetobacter baumannii 19 mm, Escherichia
coli 20 mm, Enterococcus feacalis <10 mm, Klebsiella
pneumoniae 13 mm, Candida albicans >50 mm;
Menta piperita icin; Staphylococcus aureus =50 mm,
Acitenobacter baumannii 20 mm, Escherichia coli 18
mm, Enterococcus feacalis 14 mm, Candida albicans
>50 mm, Klebsiella pneumoniae’de inhibisyon zonu
gorulmemistir, Lavandula officinalis icin; Staphylococcus
aureus 16 mm, Acinetobacter baumannii 10 mm,
Escherichia coli 11 mm, Enterococcus feacalis 14 mm,
Candida albicans 18 mm ve Klebsiella pneumoniae’de
inhibisyon zonu goriilmemistir.

Sonug: Standart maya mantar susu ile standart
bakteri suslarina ve klinik bakteri izolatina karsi
farkh

etkisinin  oldugu

etkinlikleri ~ arastirilan  esansiyel yaglarin
diizeylerde yiiksek antimikrobiyal
gozlenmistir. Calisilan esansiyel yaglar icerisinde
kekik, cay agaci, nane ve lavanta esansiyel yaglarinin
diger esansiyel yaglara gore daha giiclii antimikrobiyal
etkinlige sahip oldugu gozlenmistir. Sonuc olarak
arastirdigimiz bu esansiyel yaglarin, sahip olduklar
yiksek antimikrobiyal etki sebebiyle yeni antimikrobiyal
madde ve antimikrobiyal ilac c¢alismalarina katki

saglayabilecegini dustinmekteyiz.

Anahtar Kelimeler: Esansiyel yaglar, disk diflizyon,

antimikrobiyal etki

mm; to Melaleuca alternifolia; Staphylococcus aureus
14 mm, Acinetobacter baumannii 19 mm, Escherichia
coli 20 mm, Enterococcus feacalis <10 mm, Klebsiella
pneumoniae 13 mm, Candida albicans >50 mm; to
Mentha piperita; Staphylococcus aureus =50 mm,
Acinetobacter baumannii 20 mm, Escherichia coli 18
mm, Enterococcus feacalis 14 mm, Candida albicans
> -50 mm, Klebsiella pneumoniae no inhibition zone
was observed. To Lavandula officinalis; Staphylococcus
aureus 16 mm, Acinetobacter baumannii 10 mm,
Escherichia coli 11 mm, Enterococcus feacalis 14 mm,
Candida albicans 18 mm and Klebsiella pneumoniae no

inhibition zone was observed.

Conclusion: The essential oils, whose effects were
investigated against standard bacterial strains, a clinical
bacterial isolate, and yeast strain, it was observed that
high antimicrobial activities at different levels. It was
observed that thyme, tea tree, mint and lavender
essential oils among the essential oils studied had
stronger antimicrobial effect than other essential oils.
As a result, we think that these essential oils, which we
have investigated, may contribute to the study of new
antimicrobial substances, and antimicrobial drug due to

their high antimicrobial effect.

Words:
antimicrobial effect

Key Essential oil, disc diffusion,

GiRiS

Bitkilerin bircok degisik amacla kullanimi oldukca
eski donemlere dayanmaktadir. Ozellikle bilimsel
ve ticari amacla ilag, aromaterapi, fitoterapi, gida

ve kozmetik sanayi gibi bircok alanda kullanimlan
mevcuttur (1). Diinya Saglik Orgiitii (DSO) tedavi

amaciyla kullanilan tibbi bitki miktarin1  20.000
civari olarak aciklamaktadir. Bu bitkilerden 500
kadarnnin Uretimininin  yapildig1  bildirilmektedir.

DSO raporlarina gére gelismekte olan iilkelerdeki
bireylerin %80’i temel saglik ihtiyaclan icin bitkisel
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ilaclara glivenmektedir. Sentetik olarak Uretilen
bircok ilacin etken maddesi de bitkilerden elde
edilmektedir (2, 3).

Esansiyel yaglar bitkinin kok, kabuk, yaprak,
cicek, meyve, odun ve recine kisimlarindan elde

edilmektedir. Sahip oldugu etken madde tiiriine

gore esansiyel vyaglarin basta antimikrobiyal
(antibakteriyel, antiviral, antifungal), sedatif,
karminatif, diuretik olmak uzere bircok etkisi

mevcuttur (4, 5, 6).



Esansiyel yaglar sahip oldugu genis kullanim
alanindan dolay1 bilimsel arastirmalara konu olmakta
ve bircok bilim adaminin dikkatini cekmektedir. Son
yillarda antibiyotiklere coklu direnc gostermeye
baslayan mikroorganizmalarin ortaya cikmasi ile
bu mikroorganizmalarin neden oldugu enfeksiyon
hastaliklarinin tedavisi de zorlasmaktadir.
Kullanilmakta olan antibiyotiklere direnc gelisimi
ve direncin yayiimina paralel olarak patojen
organizmalarla miucadele amaciyla antimikrobiyal
aktiviteye sahip tibbi bitkilerin ekstraktlarinin ve
esansiyel yaglarinin inhibitor etkilerini arastiran

calismalar da artmaktadir (7, 4).

Son yillarda dinya genelinde ve llkemizde
bircok tibbi bitki, enfeksiyon hastaliklarinin tedavisi
amaciyla alternatif olarak ve arastinlmakta ve
kullanilmaktadir. Bitkilerin antimikrobiyal etkinligini
arastirmay1 hedefleyen calismalar, basta enfeksiyon
hastaliklarn olmak Uizere bircok hastaligin tedavisinde
onemli bir yer tutmaktadir. Bu calismanin amaci;
Citrus  limonum (Limon), Myristicae  fragrans
(Muskat), Lavandula officinalis (Lavanta), Citrus
bergamia (Bergamot), Citrus sinensis (Portakal),
Pelargonium graveolens (Sardunya), Cympbopogon
citrates (Limon Otu), Cupressus sp. (Servi), Laurus
nobilis (Defne), Rosemary officinalis (Biberiye),
Menta piperita (Nane), Thymus vulgaris (Kekik),
Melaleuca alternifolia (Cay Agac1), Prunus amygdalus
(Tatlh Badem), Argania spinosa (Argan) ve Citrus
aurantium (Neroli) yag dahil 16 farkli esansiyel
yagin, dort farkli standart ve bir klinik bakteri susu
ile bir standart maya mantan susuna karsi in vitro

antimikrobiyal aktivitesini arastirmaktir.

GEREC ve YONTEM

Bu calismada esansiyel yaglarin antimikrobiyal
aktivitesini test etmek icin European Committee
on Antimicrobial Susceptibility Testing (EUCAST)’
in standart disk difiizyon metodu kullanilmistir (8).
Literatirde EUCAST’in test onerilerini referans alarak

esansiyel yaglarin antimikrobiyal etkinliklerinin

arastirildigi calismalar bulunmaktadir (9-13).
Esansiyel Yaglar

Esansiyel yaglar, ilgili literatiir taramasi ile
geleneksel ve alternatif tip yontemlerinde kullanilan
yaglar arasindan secilmis ve ticari olarak elde
edilmistir. Tablo 1’de calismada kullanilan esansiyel

yaglann listesi verilmistir.
Mikrobiyal Suslar

Bu calismada EUCAST (8) tarafindan kullanim
tavsiye edilen ve duyarliik ozellikleri bilinen
“American Type Culture Collection” (ATCC) standart
suslar1 arasindan secilmis bakteriler kullamlmistir.
Bu amacla calismada Gram (+) bakterilerden;
Staphylococcus aureus ATCC 25923, Enterococcus
faecalis ATCC 29212; Gram (-)

Escherichia coli ATCC 25922, Klebsiella pneumoniae

bakterilerden

ATCC 13883; maya mantarlarindan Candida albicans
ATCC 90028 ve Sivas Cumhuriyet
Uygulama ve Arastirma Hastanesi Klinik Mikrobiyoloji

Universitesi

Laboratuvari’ndan temin edilen Acitenobacter

baumannii klinik izolat1 kullamlmistir.
inokulum Hazirlanmasi

Calismada kullanilacak bakteriler kanli agarda,
maya mantari ise yeast pepton agarda 37°C’de bir gece
inkiibe edilerek cogaltilmistir. Bakteri siispansiyonlari
McFarland 0,5 (1x10® cfu/ml); maya sispansiyonu
(1x107 cfu/ml) bulaniklik standartinda olacak sekilde
hazirlanmistir.
Hinton Agar

inokulum Mieller
(MHA)

homojen bir sekilde yayilmistir.

sUspansiyonlar
besiyerlerinin tum yuzeyine

Antimikrobiyal Diskler

Calisma oncesi +4°C’ de muhafaza edilen steril
bos antimikrobiyal diskler calismaya baslamadan once
oda sicakliginda bekletilmistir. Esansiyel yaglar steril
bir petri kabi icerisinde, 6 mm capindaki steril bos
antibiyotik disklerinin her birinde 15 pl yag olacak
sekilde emdirilmistir. Yaglarin disklere yeterince
absorbsiyonun saglanmasi icin diskler 37°C’lik etiivde
30 dakika bekletilmistir.
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Tablo 1. Aktivitesi arastinlan esansiyel yaglar

Kodu Esansiyel Yag Adi/ Latince Esansiyel Yag Adi/ Tiirkce

EY-1 Citrus limonum Limon Yagi

EY-2 Myristicae fragrans Muskat Yagi

EY-3 Lavandula officinalis Lavanta Yag

EY-4 Citrus bergamia Bergamot Yagi

EY-5 Citrus sinensis Portakal Yagi

EY-6 Pelargonium graveolens Itir (Sardunya) Yag

EY-7 Cympbopogon citrates Limon Otu Yagi

EY-8 Cupressus sp. Servi Yag

EY-9 Laurus nobilis Defne Yag

EY-10 Rosemary officinalis Biberiye Yagi

EY-11 Menta piperita Nane Yagi

EY-12 Thymus vulgaris Kekik Yagi

EY-13 Melaleuca alternifolia Cay Agac1 Yag

EY-14 Prunus amygdalus Tatl Badem Yag

EY-15 Argania spinosa Argan Yag

EY-16 Citrus aurantium Neroli Yagi
Etlivden cikanlan yag diskleri; ekim yapilan etrafindaki inhibisyon zonlari milimetre (mm)

MHA besiyerlerine, her plak besiyerinde 6 adet

yag diski olacak sekilde vyerlestirilmistir. Aynm
besiyerlerine pozitif kontrol icin Ampisilin (50pg/
disk), Trimetoprim (30pg/disk), maya mantar icin
(25pg/disk) antibiyotik diskleri; negatif
kontrol icin de bos antibiyotik disk yerlestirilmistir.
Ekim yapilan tim MHA besiyerleri 37°C’de, 18-24 saat

sureyle inkiibe edilmistir. Her bir test paralel sekilde

Nystatin

uc kez tekrar edilmistir.
Sonuclarin Degerlendirilmesi

Esansiyel yaglarin  antimikrobiyal aktivitesi

sonuclari; 18-24 saat inkiibasyon sonunda yag diskleri
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cinsinden élciilerek kaydedilmistir. Olciime 6 mm disk
cap1 dahil edilmis ve pozitif kontrol diskleri olcum
icin baz alinmistir. Her bir yag icin calisilan test
sonuclarinin ortalamast alinmistir.

BULGULAR

Bu calismada antimikrobiyal etkinligi arastirilan
16 esansiyel yag icerisinde Thymus vulgaris (Kekik),
Melaleuca alternifolia (Cay Agaci), Menta piperita
(Nane) ve Lavandula officinalis (Lavanta) yaglarinin
calisilan mikroorganizmalara karsi yuksek dizeyde
antimikrobiyal etkinligi oldugu tespit edilmistir.



Esansiyel yaglarda tespit edilen inhibisyon zonlari;
T. vulgaris icin; S. aureus > 50 mm, A. baumannii 43
mm, E. coli 35 mm, E. feacalis 35 mm; K. pneumoniae
9 mm, C. albicans > 50 mm; M. alternifolia icin;
S. aureus 14 mm, A. baumannii 19 mm, E. coli 20
mm, E. feacalis <10 mm, K. pneumoniae 13 mm, C.
albicans > 50 mm; M. piperita icin; S. aureus > 50
mm, A. baumannii 20 mm, E. coli 18 mm, E. feacalis
14 mm, K. pneumoniae’de zon gorilmemistir, C.
albicans > 50 mm; L. officinalis icin; S. aureus 16

Antifungal etkinligini de arastirdigiiz 16 adet
esansiyel yag arasindan 14 adet esansiyel yag
antikandidal etki gostermistir. Candida albicans icin
elde edilen inhibisyon zon caplar; sardunya, limon
otu, biberiye, nane, kekik, cay agaci ve neroli yaglar
icin > 50 mm; lavanta ve defne yaglar icin 18 mm;
muskat ve servi yaglar icin 12 mm; bergamot yagi icin
11 mm; portakal yagi icin 10 mm ve limon yagi icin
9 mm olarak tespit edilmistir. Tatli badem ve argan
yaglarinda antifungal etki tespit edilmemistir.

mm, A. baumannii 10 mm, E. coli 11 mm, E. feacalis Esansiyel yaglarin disk difiizyon metoduna gore

14 mm, K. pneumoniae zon gorlilmedi, C. albicans 18 aktivite sonuclari Tablo 2’ de verilmistir.

mm olarak tespit edilmistir.

Tablo 2. Esansiyel yaglarin antimikrobiyal aktivite sonuclari (inhibisyon zon caplari)

Esansiyel Yaglar Klebsiella E. coli A. baumannii S. aureus E. feacalis C. albicans
Limon Yag - - 8 mm - 9 mm
Muskat Yag 9 mm 7 mm 7 mm 12 mm
Lavanta Yagi 11 mm 10 mm 16 mm 14 mm 18 mm

Bergamot Yag - - 7 mm - 11 mm
Portakal Yagi - - 12 mm 10 mm
Sardunya Yag 12 mm 7 mm 16 mm 11 mm > 50 mm

Limon Otu Yagi 11 mm 50 mm 14 mm >50 mm

Servi Yag - - 12 mm 7 mm 12 mm
Defne Yag 12 mm 11 mm 14 mm 16 mm 18 mm
Biberiye Yagi 11 mm 12 mm 50 mm 7 mm > 50 mm
Nane Yagi 18 mm 20 mm 50 mm 14 mm > 50 mm
Kekik Yagi 9 mm 35 mm 43 mm 50 mm 35 mm > 50 mm
Cay Agaci Yag 13 mm 20 mm 19 mm 14 mm 7 mm >50 mm
Tatl Badem 7 mm 7 mm -
Argan - - 7 mm 7 mm 7 mm
Neroli 7 mm 7 mm 7 mm 7 mm 7 mm > 50 mm

“.« Ureme gozlenmedi

529
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TARTISMA ve SONUC

Glinimizde enfeksiyon hastaliklarinin
tedavisinde kullanilmakta olan antibiyotiklerin
bircoguna kars1 mikroorganizmalar tarafindan
direnc gelismekte ve bu antimikrobiyaller etkisiz
hale gelmektedir. Patojenlerde artan direnc
ile birlikte enfeksiyon hastaliklarinin tedavisi
zorlasmakta, mortalite ve morbidite oranlan
artmakta, hastanede yatis slireleri uzamakta ve
bu da ciddi ekonomik kayiplara neden olmaktadir.
Antibiyotiklere kars1 artan coklu ilac direnci
nedeniyle, alternatif olarak kullanilabilecek yeni
antimikrobiyallere ihtiya¢c artmaktadir. Ancak yeni
ilaclarin insan saghig1 lizerindeki ciddi yan etkileri
ve ekonomik kaygilar gibi nedenlerle antimikrobiyal
ilac gelistirilmesi sinirlandirilmistir. Bu sebeple cok
daha az toksik etki gosteren antimikrobiyal ajanlar

arastinlmakta ve gelistirilmektedir (14, 15, 16).

Calismamizda incelemis oldugumuz esansiyel

yaglar icerisinde en etkili yag kekik olarak
Kekik yagi

aureus > 50 mm, A. baumannii’ de 43 mm, E. coli

gorulmustur. inhibisyon caplar; S.
ve E. faecalisicin 35 mm; K. pneumoniae ‘de 9 mm
seklinde tespit edilmistir. Karaman ve ark., (2001)
kekik (thyme) esansiyel yaginin antimikrobiyal
etkisini disk difuzyon methodu ile incelemisler ve
E. coli’ ye kars1 16 mm, S. aureus’ a kars1 20 mm, K.
pneumoniae’ ye kars1 16 mm’lik inhibisyon zon cap1
olusturdugunu tespit etmislerdir (17). Tural ve ark.,
(2017) tarafindan kekik (T. vulgaris), biberiye (R.
officinalis) ve defne (L. nobilis) esansiyel yaglarinin
coli 0O157:H7 ve S.
antimikrobiyal

ve karisimlarinin E. aureus

bakterilerine kars ozelliklerinin
incelendigi calismalarinda, calismamiz sonuclari ile
benzer sekilde en yuksek antimikrobiyal aktiviteyi
kekik esansiyel yaginin gosterdigi belirlenmistir
(18). Kekik esansiyel yagi ile 7 farkli esansiyel
yagin antimikrobiyal aktivitesinin incelendigi bir
calismada S. aureus, E. coli bakterilerine karsi
antimikrobiyal aktivite gozlenmistir (19). Colak ve

ark., (2018) tarafindan 7 farkli klinik izolata kars1 16
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farkli esansiyel yagin antimikrobiyal etkisinin disk
difiizyon methoduyla incelendigi arastirmalarinda,
en yiksek inhibisyon zon capinin kekik esansiyel
yaginda oldugu belirtilmistir ve bu sonuc da bizim
calismamiz ile uyumludur (14).

Calismamizda mikroorganizmalar uzerinde guclu
etki gorilen diger bir yag cay agaci yagidir (Tablo 2).
Gustafson ve ark., (1998) E. coli bakterisine karsi
antimikrobiyal etkinligi arastirmak icin cay agaci
esansiyel yagin1 kullanmis ve yagin bakteri hiicre
membranint protein denatiirasyonu yolu bozdugu
ve bu sekilde bakteri lremesini inhibe ettigini
tespit etmislerdir (20). Cay agaci esansiyel yaginin
antimikrobiyal etkinligini konu edinen bir baska
calismada cay agaci yaginin S. aureus bakterisine
kars1 bakterisit etki gosterdigini bildirilmistir (21).
Yapilan diger calismalarda cay agaci yaginin E.
coli, E. faecium, S. aureus dahil bircok bakteriye
etkili oldugu, harici kullanimda antibiyotik direncli
vakalarda tedaviye alternatif olabilecegi rapor
edilmistir (22, 23). Bu sonuclar calismamiz ile
paralellik gostermektedir.

Defne esansiyel yaginin 5 farkli ticari turiiniin
8 farkli klinik
aktivitesinin disk difiizyon yontemiyle arastirildig

izolata kars1 antimikrobiyal
bir calismada, bizim calismamiza benzer sekilde K.
pneumoniae, A. baumannii, E. coli bakterilerine
etkili oldugu bildirilmistir (15).

Lavanta, limon, kekik esansiyel yaglan ile
birlikte 6 farkli yagin, S.

E. coli, K. pneumoniae de dahil 5 farkli insan

aureus, E. faecalis,

patojenine kars antimikrobiyal etkisinin
incelendigi bir calismada antimikrobiyal acidan
en aktif yaglarin bu calismada oldugu gibi kekik,
limon ve lavanta yaglar oldugu tespit edilmistir
(24). Bitki ekstrelerinin antimikrobiyal etkisinin
incelendigi bir calismada S. aureus’ a karsi en
etkili bitkinin lavanta oldugu gozlenmistir (25). Bu

sonuc¢ da calismamiz ile uyumludur.

Ucar ve ark., (2015) tarafindan tibbi ve aromatik

bitkilerde  esansiyel yaglarin  antimikrobiyal



aktivitesi disk difuzyon methodu ile belirlenmis,
bizim calismamiza benzer sekilde incelenen yaglar
arasinda yer alan biberiye esansiyel yaginin en
yuksek aktiviteyi S.
bildirilmistir (26).

aureus’ a kars1 gosterdigi

Dorman ve ark., (2000) tarafindan, aralarinda
1tir (sardunya), muskat ve kekik esansiyel yaglarinin
yer aldig1 6 farkli esansiyel yagin antimikrobiyal
aktivitesi, E. faecalis, E. coli, K. pneumoniae, S.
aureus dahil 25 bakteri susuna karsi arastirilmis ve
esansiyel yaglarin etki diizeyi bu calismanin aksine
kekik, muskat, 1tir olacak sekilde siralanmistir (27).

Portakal esansiyel yaginin E. coli ve S. aureus’
a kars1 antimikrobiyal etkisinin kuyucuk difiizyon
methoduyla incelendigi bir calismada, esansiyel
yagin her iki bakteriye de etkili oldugu fakat
calismamizin aksine E. coli bakterisine daha fazla
etkili oldugu tespit edilmistir (28).

Arastirdigimiz yaglarin  standart
Candida

bakildiginda tatli badem ve argan yag1 hari¢ 14

esansiyel

albicans maya susuna etkilerine
yagda etki gorllmistir. Kekik, cay agaci, nane,
biberiye, sardunya, limon otu ve neroli yaglarinda
yuksek dizeyde etki tespit edilmistir (Tablo 2).
Oliva ve ark., (2000) tarafindan cay agaci yaginin ve
ana bilesenlerinin antimikrobiyal etkisi Candida’nin
da aralarinda yer aldigi mantar tiirleri lizerinde
arastirilmis ve cay agaci yaginin fungusidal etkili
oldugu, MIC degerinin kontrol testlerinin altinda
oldugu bildirilmistir (29). Azaz ve ark., (2003) baz
kekik tirlerinin esansiyel yaglarinin antikandidal
dahil
inceledikleri calismalarinda ucucu yaglarin Candida
etkili

Antifungal etki icin inceledikleri diger mantar

etkileri de antimikrobiyal etkilerini

albicans’a oldugunu rapor etmislerdir.

tirlerine ise etkili olmadiklarin1 bildirmislerdir
(30). Karaman ve ark., (2001) tarafindan kekik
esansiyel yaginin antibakteriyel ve antifungal
etkinligi arastirilmis ve yiiksek antibakteriyel ve
antifungal etkinlige sahip oldugu tespit edilmistir
(17). Thosar ve ark., (2013) cay agaci, lavanta,
kekik, nane ve karanfil yagi olmak iizere bes farkli
esansiyel yagin antimikrobiyal etkinligini arastirmis
ve calismamiza benzerlik gosterecek sekilde kekik
ve lavanta yaglarinin yiiksek antifungal etkinlige
sahip oldugunu bildirmislerdir (31). Literatiirdeki
antikandidal

gostermektedir.

sonuclar calismamizla benzerlik

Sonuc olarak bu calismada 16 farkli esansiyel
yagin, standart bakteri suslarina, bir klinik izolat
bakteriye ve bir maya mantarina karsi antimikrobiyal
etkisi disk difizyon yontemi ile incelenmis
ve arastirilan tiim vyaglarin farklh
etkili

antimikrobiyal etki gosterdigi tespit edilmistir.

diizeylerde

oldugu, bazilarinin ise yiiksek seviyede
Calismamizda elde edilen sonuclar uluslararasi
ve ulusal diizeyde yapilan arastirma sonuclar ile
buyuk oranda benzerlik gostermektedir. Arastirma
sonuglarimiza gore kekik, nane, cay agaci ve lavanta
esansiyel yaglarinin bircok mikroorganizmaya
onemli derecede antimikrobiyal etki gosterdigi
tespit edilmistir. Bu sebeple bu yaglarin mikrobiyal
kaynakli hastaliklarin tedavisinde kullanilabilecek
etkili bitkisel

yararlanilabilecegi

ilaclarin hazirlanmasinda

disunulebilir.  Antibiyotiklere

kars1 alternatif arayislarinin  hiz  kesmeden
devam ettigi glinimiizde coklu direng gosteren
mikroorganizmalara karsi esansiyel yaglarin cesitli
aktiviteleri

kombinasyonlarinin  antimikrobiyal

arastinlarak literatiire katki saglanabilir.
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TESEKKUR

Bu arastirmada kullanilan esansiyel yaglar Cosmer Kimya (Cos Essence) sponsorlugunda temin edilmistir. Cosmer Kimya

firmasina destekleri icin tesekkiir ederiz.

ETIK KURUL ONAYI

* Bu calisma Etik Kurul izni gerektirmemektedir.

CIKAR CATISMASI

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

Objective: Leblebi (roasted chickpea) is a traditional
snack whose raw material is chickpeas. Commonly
consumed in Turkey, and sold in sacks or containers
without packages, it manifests diversely as yellow,
white, chocolate, spicy and honey sesame. This study
aimed to examine the chemical and microbiological
properties of the leblebi varieties (yellow, chocolate and
spicy) sold through traditional methods (unpackaged,
bulk sale) in Turkey’s Corum province and examine the

effects of open sales on these properties.

Methods: A total of 43 unpackaged leblebi samples,
including spicy (n=14), yellow (n=16) and chocolate
(n=15) varieties were purchased from vendors in Corum.
One sample of yellow and chocolate leblebi was supplied
from the factory. Moisture, ash, NaCl, reducing and total
sugar concentrations of the samples were determined
according to AOAC, Mohr, DNS and phenol sulfuric acid
methods, respectively. To determine the standard
deviations of the chemical analysis results, SPSS software
was used. The total yeast-mold (YM), mesophilic aerobic
bacteria (TMAB), total Enterobacteriaceae (TE) and
Staphylococcus aureus (SA) counts of samples were also

determined using standards methods.
Results: The moisture, ash, glucose, and total

sugar quantities of leblebi samples were found to be

OZET

Amag: Leblebi, hammaddesi nohut olan geleneksel
bir atistirmaliktir. Turkiye’de yaygin olarak tiiketilen ve
ambalajsiz cuval veya konteynirlarda satilan leblebi,
sar1, beyaz, cikolatali, baharatli ve balli-susamli olarak
cesitli sekillerde tiketilmektedir. Bu calismanin amaci,
Turkiye’nin  Corum ilinde geleneksel yontemlerle
(ambalajsiz, dokme) satilan leblebi cesitlerinin (sar1,
cikolatali ve baharatli) kimyasal ve mikrobiyolojik
ozelliklerini belirlemek ve acik satisin leblebinin bu

ozellikleri Gizerindeki etkilerini incelemektir.

Yontem: Bu calismada, baharatli (n=14), san
(n=16) ve cikolatali (n=15) olmak Uzere toplam 43 adet
ambalajsiz leblebi numunesi Corum’daki bayilerden satin
alinmistir. Birer adet sar1 ve cikolatali leblebi numunesi
ise leblebi uretimi yapan bir fabrikadan temin edilmistir.
Orneklerin nem, kiil, NaCl, indirgen ve toplam seker
derisimleri sirasiyla; AOAC, Mohr, DNS ve fenol silfiirik
asit yontemlerine gore belirlenmistir. Calismada, kimyasal
analiz sonuclarinin standart sapmalarini belirlemek icin
SPSS programi kullanilmistir. Orneklerin toplam maya-
kuf (YM), mezofilik aerobik bakteri (TMAB), toplam
Enterobacteriaceae (TE) ve Staphylococcus aureus (SA)

sayilan da standart yontemler kullanilarak belirlenmistir.

Bulgular: Leblebi numunelerinin nem, kil, glukoz ve

toplam seker miktarlarinin beklenen deger araliklarinda
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compatible with the expected value ranges and the
results in the literature. Compared to the samples of
yellow and chocolate leblebi taken from the factory,
there was no significant increase in the number of
total mesophilic aerobic bacteria (TMAB), yeast and
mold (YM), Staphylococcus aureus (SA), and the total
Enterobacteriaceae (TE) samples sold without packs and
these were found to be below legal limits. However, the
number of TMAB, YM, SA, and TE of some spicy samples
was almost 0.5-5.0 log (CFU/g) higher compared to the

sample taken directly from the factory.

Conclusion: In conclusion, contrary to what was
expected in this study, the microbiological and chemical
properties of the unpackaged leblebi samples were not
deteriorated due to open sales and that they were within
legal limits. However, the microbiological and chemical
test results of some spiced leblebi samples were found
to be above legal limits. We think this is due to cross
contamination due to the seasoning process that takes

place in the shop where it is sold.

Key Words: Chickpea, leblebi, unpacked, chemical

property, microbiological property

ve literatiirdeki sonuclarla uyumlu oldugu belirlenmistir.
Fabrikadan alinan sar1 ve cikolatali leblebi 6rnekleriyle
karsilastirildiginda, ambalajsiz satilan leblebi
orneklerindeki TMAB, YM, SA ve TE sayilarinda onemli
bir artis olmadigi ve yasal limitlerin altinda oldugu tespit
edilmistir. Ancak, bazi baharatli 6rneklerin TMAB, YM,
SA ve TE sayilarinin, dogrudan fabrikadan alinan 6rnege
kiyasla neredeyse 0.5-5.0 log (kob/g) daha yiiksek

oldugu belirlenmistir.

Sonug: Sonug¢ olarak, bu calismada beklenenin
aksine ambalajsiz olarak satilan leblebi numunelerinin
mikrobiyolojik ve kimyasal oOzelliklerinin acik satis
nedeniyle bozulmadig1 ve yasal sinirlar icinde oldugu
belirlenmistir. Ancak, baz1 baharatli leblebi 6rneklerinin
mikrobiyolojik ve kimyasal test sonuclar yasal sinirlarin
lizerinde oldugu tespit edilmistir. Bunun nedeninin;
saticida gerceklesen baharatlama siirecine bagli
olarak capraz bulasmanin gerceklesmesi oldugunu

diisinmekteyiz.

Anahtar Kelimeler: Nohut, leblebi, ambalajsiz,

kimyasal ozellik, mikrobiyolojik ozellik

INTRODUCTION

Leblebi (roasted chickpeas) is a traditional snack of
Turkey and is based on the pre-existence of about 1000
years. The raw material of leblebi is a chickpea that
belongs to the Leguminosae family, Cicer genus, and
C. arietinum L. species (1). According to the United
Nations Food and Agriculture Organization data, most
of the chickpeas are produced in Turkey, India, Russia,
Kenya, Australia, Pakistan, Ethiopia, California, and
Mexico (2). Chickpeas are used for many purposes in
the food industry in Turkey and the most important of
them is leblebi production (1). Approximately 20% of
the chickpeas produced in Turkey are used as leblebi.
Turkish leblebi is mostly exported to Spain, Tunisia,
Greece, Germany, Italy, Israel, Syria, Lebanon, Jordan,
and the United States (USA).
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It is stated that chickpeas are rich in protein,
carbohydrate, mineral, and vitamin content (1).
According to published reports, the carbohydrate,
protein, fat, and salt ratios (%) in chickpeas are
60.70, 18.87, 8.61, and 0.15. Chickpeas strengthen
the body, relieve brain and mental fatigue, increase
appetite, strengthen the stomach and soften the
intestines due to their nutritional richness.

It is also reported that this legume increases
breast milk, increases sexual desire and strength,
and relieves cough. However, chickpea is stated to
be beneficial especially with its balancing effect on
estrogen hormone during menopause (1).

In Turkey, the most consumed type of leblebi
is “yellow leblebi”. Yellow leblebi is produced in



different ways, but the general production flow chart
is given in Figure 1 (1).

Raw Material {Chickpeas)

‘

Cleaning-Classification

‘

l. Tempering
(3-8 min at 100°C or 10-20 min at 70-80°C)

v

Resting (12-18 hours or 2 days in burlap sacks and
2-10 davs on board surface)

v

2. Tempering
(5-8 min at 100°C or 10-15 min at 70-80°C)

v

Resting (12-18 hours or 2 days in burlap sacks and
4-10 davs on board surface)

‘

3. Tempering
(5 min at 70-80°C)

v

Resting (12-18 hours or 2 days in burlap sacks and
20-45 davs on board surface)

'

fetting (10-13% humidity level)

Resting
(12-16 hours in burlap sacks or wooden tank)

‘

Sieving

v

1. Roasting (pre-heat treatment: 1-2 min at 50-
60°C and roasting: 6-7 min at 100-150°C)

v

2. Roasting (3-4 min at 100-130°C)

Figure 1. Yellow leblebi production flow chart

While traditionally open selling is more common
in Turkey, Leblebi is also sold in sealed packaging
in supermarkets. It is important to maintain the
quality of food at every stage from production to the
consumer’s table. The most important factor that
threatens human health in unpacked foods is that they

are open to contamination due to the environment
they are in. It is thought to be important to control
the sale in the open, which sets the groundwork for
food poisoning (3).

This study aimed to compare the microbiological
and chemical properties of leblebi samples taken
from a factory in Corum and leblebi samples sold to
the consumer in the open to determine the effects of
open sales on the microbial quality of leblebi samples.

MATERIAL and METHOD

Materials
Samples

In the study, a total of 45 spicy (sample no. 1-14),
yellow (sample no. 15-30), and chocolate leblebi
(sample no. 30-45) samples were taken from a factory
and local suppliers located in Corum city in the period
of August/2019 - May/2020. One yellow (sample no.
17) and one chocolate (sample no. 32) samples taken
from the factory and after being taken into sterile
bags they were brought to our laboratory under
aseptic conditions. Unpackaged leblebi samples were
weighed in bags of 250 g and brought to our laboratory
after the package was captured.

Methods
Chemical Analysis

In the study, moisture, salt, ash, and sugar
determinations of leblebi samples were carried out.
Moisture and ash determination was carried out
according to AOAC (4). Salt determination in leblebi
samples was done according to the Mohr method, and
reductive and total sugar determinations were made
according to Dinitrosalicylic Acid (DNS) (5) and phenol
sulfuric acid (6) methods, respectively. In this part of

the study, all experiments were carried out in parallel.
Microbiological Analysis
Preparation of dilutions

Appropriate serial dilutions were prepared for
microbiological analysis of chickpea samples in
the study. 25 g of each leblebi sample was placed
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in a sterile stomacher bag and the sample was
homogenized in 225 mL sterile 0.85% saline. For
consecutive dilutions, 1 mL was taken from the
previous dilution and added to 9 mL sterile saline.

Determination of total aerobic

bacteria count

In the study, Plate Count Agar (PCA) medium
was used for mesophilic aerobic bacteria count. The
medium was sterilized in an autoclave at 121°C for
15 minutes. After appropriate dilutions of leblebi
samples were prepared, parallel inoculation was
carried out by the surface spread method. Petri
dishes were incubated at 30°C for 48 hours under
aerobic conditions. Colonies that developed at the
end of the incubation were counted as CFU (colony
forming unit) per gram (7).

mesophilic

Determination of yeast and mold count

In the study, Potato Dextrose Agar (PDA) medium
supplemented with 10% tartaric acid was used for
the yeast-mold count. The medium was sterilized
in an autoclave at 121°C for 15 minutes. After serial
dilutions of leblebi samples were prepared, parallel
cultivation was carried out by the surface spread
method. Inoculated Petri dishes were incubated at
28°C for 48 hours under aerobic conditions. Colonies
that developed at the end of the incubation were
enumerated as CFU per gram (8).

Determination of Staphylococcus aureus count

At this stage of the study, parallel cultivation
was carried out on the Baird Parker Agar medium
supplemented with egg-yolk emulsion and potassium
tellurite, which was sterilized at 121°C for 15
minutes, by spreading from the prepared dilutions
to the surface. Petri dishes were incubated at 37°C
for 24-48 hours under aerobic conditions. Typical
black colonies that developed zone at the end of the
incubation were counted as CFU per gram (9).

Determination of coliform group bacteria count

Violet Red Bile (VRB) Agar medium was used to
count Enterobacteriaceae. The sterilized media in
the water bath were inoculated by using the pour
plate method, then the Petri dishes were incubated
at 37°C for 18-24 hours. Colonies developed at the
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end of the incubation were counted as CFU per gram.
Bright pink-red colonies with a diameter of 0.5 mm or
more were enumerated as coliform (10).

Statistical analysis

In the study, the SPSS software (SPSS 22.0) was
used to determine the standard deviations of the
chemical analysis results. The data were presented
as mean + SD.

RESULTS

The chemical analysis results of spicy leblebi
samples are presented in Table 1. When the results
were examined, it was seen that the moisture contents
(%) in the samples were changed between 2.75+0.07
and 6.15+0.07. Ash contents (%) of the samples were
in the 2.45+0.07-6.05+0.35 range. When the glucose
concentrations in these samples were examined, it
was determined that the glucose concentration (%)
of sample 12 was quite high (2.91+0.85) compared
to other samples. The glucose concentration (%)
in other spicy samples varied between 0.05+0.00
and 0.79+0.00. The total sugar concentration (%)
of the samples was determined in terms of sucrose
and varied in the 1.34+0.00-10.20+0.00 range. The
highest total sugar concentration was determined in
sample 10, and the lowest total sugar concentration
was determined in sample 14.

Moisture, ash, glucose, and total sugar
concentration results of yellow leblebi samples
are given in Table 2. The highest moisture content
(4.15+£0.07%) was determined in sample 16, and
the lowest moisture content (1.15x0.07%) was
determined in sample 19. Ash amounts (%) in
the samples were close to each other and varied
between 1.80+0.08-2.79+£0.01. In yellow leblebi
samples, glucose concentration (%) changed in the
0.03+0.00-0.31+0.00 range. The lowest glucose
concentration was determined in sample 28, while
the highest glucose concentration was determined in
sample 18. Besides, the total sugar concentrations
(%) of the samples were quite different from each
other and changed in the 1.83+0.00-11.01+0.00
range. The highest total sugar concentration was



determined in sample 30, while the lowest total sugar
concentration was determined in sample 24. Among
the yellow leblebi samples, sample 17 was provided
from the factory. Moisture and ash content (%) in this

Table 1. Chemical analysis results of spicy leblebi samples (%)

3.35+0.00, respectively.

example was determined as 2.55+0.35 and 2.65+0.07,
respectively. The glucose and sucrose concentrations
in sample no. 17 were determined as 0.07+0.00 and

Sample No Moisture Ash Glucose Total sugar
1 5.95+0.07 2.75+0.07 0.20+0.00 4.45+0.00
2 4.25+0.07 2.70+0.14 0.20+0.00 4.16+0.00
3 2.75+0.07 3.88+0.00 0.36:0.00 3.49+0.00
4 3.60+0.00 3.24+0.02 0.79+0.00 1.79+0.14
5 4.20+0.00 4.04+0.14 0.25+0.00 5.40+0.00
6 5.75+0.07 4.04:0.14 0.25+0.00 3.07+0.00
7 4.60+0.00 2.80+0.57 0.25:0.00 5.60+0.00
8 5.00+0.00 4.82+0.24 0.44:0.00 5.50+0.00
9 4.75+0.00 3.72:0.14 0.27+0.00 5.10+0.00
10 4.15:0.00 3.31+0.04 0.15:0.00 10.20+0.00
11 5.65+0.07 2.45:0.07 0.17+0.00 9.16+0.21
12 5.10+0.00 6.05:0.35 2.91:0.85 6.50+0.00
13 4.55+0.07 5.17+0.10 0.20+0.00 2.40+0.00
14 6.15:0.07 3.38+0.07 0.05:0.00 1.34:0.00

Table 2. Chemical analysis results of yellow leblebi samples (%)

Sample No Moisture Ash Glucose Total sugar
15 3.25+0.07 2.75+0.07 0.04+0.00 8.14:0.00
16 4.15+0.07 2.65:0.07 0.19+0.00 3.19+0.00
17 2.55+0.35 2.65:0.07 0.07+0.00 3.35+0.00
18 3.10+0.07 2.40+0.00 0.310.00 3.37+0.00
19 1.15£0.07 2.70+0.04 0.08+0.00 5.94+0.00
20 3.00+0.00 2.40+0.04 0.20+0.00 5.28+0.14
21 2.65+0.35 1.80+0.08 0.20+0.00 2.30+0.00
22 2.75+0.00 2.40+0.00 0.20+0.00 4.10+0.00
23 2.10+0.14 2.79+0.01 0.18+0.00 4.80+0.00
24 2.12:0.00 2.24+0.08 0.18+0.00 1.83+0.00
25 2.25+0.00 2.52+0.01 0.06+0.01 5.50+0.00
26 2.72+0.35 2.53+0.01 0.06+0.00 3.90+0.00
27 3.15+0.07 2.35:0.07 0.05+0.00 2.25+0.00
28 4.00+0.00 2.40+0.00 0.03+0.00 4.62+0.14
29 1.90+0.00 2.04:0.45 0.09:0.04 3.90+0.00
30 3.05+0.00 2.50+0.02 0.14+0.00 11.01+0.00
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Chemical analysis results of chocolate leblebi
samples are given in Table 3. The moisture amount
(%) of the chocolate leblebi samples was varied in the
1.10+0.00-2.50+0.00 range, and the ash amount (%)
of chocolate leblebi samples was in the 1.00+0.00-
2.04+0.03 range. The glucose and sucrose concentrations
in chocolate leblebi samples were quite different
from each other. The lowest glucose concentration
was determined in sample 31 as 0.01+0.00% while
the highest glucose concentration was determined in
sample 45 as 0.62+0.00%. The total sugar concentration

in the chocolate leblebi samples was higher than other
analyzed leblebi samples as expected. While the lowest
total sugar concentration was determined in sample 35
as 3.60+2.83%, the highest total sugar concentration
(43.35+0.00%) was determined in sample 42. Among the
samples of chocolate leblebi, sample 32 was provided
from the factory. Moisture and ash content (%) in this
sample was determined as 1.90+0.14 and 1.45+0.07,
respectively. Glucose and sucrose concentrations
(%) in sample 32 were determined as 0.70+0.00 and
19.11+1.27, respectively.

Table 3. Chemical analysis results of chocolate leblebi samples (%)

Sample No Moisture Ash Glucose Total sugar
31 2.00+0.00 1.60+0.00 0.01+0.00 4.16:0.00
32 1.90:0.14 1.45:0.07 0.70+0.00 19.1121.27
33 1.95:0.07 1.75:0.07 0.70+0.00 16.57+0.00
34 2.00+0.00 1.68:0.06 0.46+0.00 8.53+0.00
35 1.500.00 1.74:0.04 0.23+0.00 3.60+2.83
36 2.10+0.00 1.70+0.00 0.03+0.00 22.34+0.00
37 1.90:0.00 1.65:0.01 0.73+0.00 11.4220.14
38 1.500.00 1.40:0.00 0.41+0.00 10.30+0.00
39 2.50+0.00 2.04:0.03 0.03+0.00 25.60+0.00
40 2.00+0.00 1.46+0.05 0.52+0.00 9.80+1.41
41 2.10+0.00 1.37+0.02 0.43+0.00 10.00+0.00
42 1.10+0.00 1.00+0.00 0.33+0.00 43.35+0.00
43 2.35+0.21 1.35+0.07 0.41+0.00 14.46+0.00
44 2.20+0.00 1.57+0.04 0.33+0.60 31.70+0.00
45 2.15+0.00 1.30+0.14 0.62+0.00 13.95+0.00

Microbiological analysis results of spicy leblebi
samples are given in Table 4. The total number of total
mesophilic aerobic bacteria (TMAB) in these samples
varied from 4.10 to 7.72 log (CFU/g). The number of
yeast-mold (YM) in these samples ranged between
2.74-5.73 log (CFU/g), while the number of S. aureus
(SA) varied from 2.34 to 4.45 log (CFU/g). It was
observed that the number of coliform bacteria (CB) in
some spicy leblebi samples was below the detection
limits (<10) and while the rest was in the 1.90-5.45
log (CFU/g) range. The number of TMAB in yellow
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leblebi samples ranged from 2.00 to 6.34 log (CFU/g).
The number of YM, SA, and CB in some yellow leblebi
samples was below the dtection limits. Besides, the
number of YM, SA, and CB in the remaining samples
ranged from 2.48-3.49, 1.00-4.34, and 1.30-6.96
(CFU/g), respectively (Table 5). In chocolate leblebi
samples, the number of TMAB in 2 of 15 samples was
below the detection limits (<100). It was determined
that the number of TMAB in the remaining samples
ranged from 2.30 to 7.62 (CFU/g). While the number of
YM, SA, and CB in most chocolate leblebi samples were



below the detection limits, the highest number of YM

(3.48 (CFU/g)) and SA (3.23 (CFU/g)) were obtained in

Table 4. Microbiological analysis results of spicy leblebi samples (CFU/g)

sample 32 and the highest number of CB (3.04 (CFU/g))
was in sample 39 (Table 6).

Sample No TMAB YM SA CB
1 5.70 4.06 4.20 <1.00
2 5.78 4.07 3.05 1.90
3 4.30 2.78 2.88 3.4
4 5.34 3.64 4.15 3.18
5 5.07 3.81 3.97 <1.00
6 7.11 5.33 2.35 3.53
7 6.48 4.48 2.82 <1.00
8 4.90 4.21 3.60 3.46
9 7.48 3.72 4.45 5.45
10 7.72 4.48 2.34 2.59
11 4.72 3.02 3.18 <1.00
12 5.26 2.74 3.88 <1.00
13 6.74 5.73 4.45 3.32
14 4.10 3.08 2.81 <1.00

TMAB: Total mesophilic aerobic bacteria, YM: Yeast-Mold, SA: S. aureus, CB: Coliform bacteria
Table 5. Microbiological analysis results of yellow leblebi samples (CFU/g)

Sample No TMAB YM SA CB
15 2.74 <2.00 <1.00 <1.00
16 4.26 2.60 2.30 1.00
17 5.30 2.88 3.04 <1.00
18 2.00 3.41 <1.00 1.30
19 2.30 <2.00 <1.00 <1.00
20 4.04 <2.00 <1.00 <1.00
21 6.34 <2.00 <1.00 1.60
22 4.00 <2.00 <1.00 2.15
23 2.00 <2.00 4.34 3.40
24 3.38 <2.00 1.30 <1.00
25 4.74 2.48 1.48 2.75
26 4.26 3.49 <1.00 1.90
27 3.90 <2.00 1.90 2.80
28 2.48 <2.00 1.00 <1.00
29 3.30 <2.00 <1.00 6.96
30 5.45 3.36 <1.00 2.20

TMAB: Total mesophilic aerobic bacteria, YM: Yeast-Mold, SA: S. aureus, CB: Coliform bacteria
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Table 6. Microbiological analysis results of yellow leblebi samples (CFU/g)

Sample No TMAB YM SA CB
31 2.30 <2.00 <1.00 <1.00
32 4.30 3.48 3.23 <1.00
33 <2.00 2.78 <1.00 1.60
34 2.78 <2.00 <1.00 2.85
35 3.72 2.30 <1.00 <1.00
36 4.46 <2.00 <1.00 <1.00
37 5.18 <2.00 <1.00 <1.00
38 5.90 <2.00 <1.00 <1.00
39 3.10 <2.00 2.00 3.04
40 4.84 2.30 2.00 2.57
41 4.60 <2.00 <1.00 2.11
42 <2.00 <2.00 1.30 <1.00
43 4.10 2.30 3.08 2.65
44 7.62 <2.00 <1.00 2.26
45 4.86 <2.00 <1.00 2.38
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TMAB: Total mesophilic aerobic bacteria, YM: Yeast-Mold, SA: S. aureus, CB: Coliform bacteria

DISCUSSION and CONCLUSION

Roasting processesin leblebi production (see Figure
1) decrease the amount of moisture in chickpeas,
so the amount of moisture in leblebi is quite low
compared to raw chickpeas. Low moisture content
extends the shelf life of leblebi. The moisture content
of the yellow and chocolate leblebi samples examined
in this study was as low as it should be. However, the
amount of moisture in some spicy leblebi samples
was slightly higher than the others. The reason for
this is that the seasoning step may slightly increase
the amount of moisture. It was seen that the amounts
of ash in yellow and chocolate leblebi samples tested
in this study were close to that of raw chickpeas. In
spicy leblebi samples, the amount of ash increased as
expected, due to the added seasoning powder. While
the glucose concentration in leblebi samples was
determined within the range similar to that of raw
chickpeas, the total sugar concentration in chocolate
leblebi was higher depending on the added sucrose.
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Researches showed that the amount of moisture
and ash in the raw chickpea (%) ranged between 7.7-
10.8 and 2.43-3.53, glucose concentration (%) 0.1-0.7,
and total sugar concentration in the range of 3.10-
15.2 (11-18). In a study conducted by Ozbey (17), the
moisture, ash, and total carbohydrate amounts (%) in
yellow leblebi were reported to be 3.31, 2.49, and
62.13, respectively. Another study reported that the
amount of ash in yellow leblebi ranged from 2.52 to
2.80% (18). Simsek et al. (15) reported that moisture
and ash content (g/kg) of a yellow leblebi sample
was 31.76 and 29.71, respectively. In another study
conducted by Ozbey and Gorgiilii (16), it was stated
that the moisture content (%) of a total of 45 yellow
roasted chickpea samples varied between 0.89 and
7.53 and the amount of ash (%) varied between
2.30 and 5.92. In a review, it was emphasized that
the average amounts of moisture and ash in yellow
leblebi (%) were 6.42 and 2.80, respectively, while
dextrin and sugar concentrations (%) were 1.48 and
1.97, respectively (11). It is seen that the results



of moisture and ash analysis in this study are quite
compatible with the results obtained in the literature

As far as we know, there is no study in the literature
in which microbiological characterization of leblebi is
performed. According to the Microbiological Criteria
Announcement of Turkish Food Codex, the maximum
number of TMAB and YM in nuts including leblebi must
be 5 and 4 logs (CFU/g), respectively. International
Commission on Microbiological Specifications for
Foods (ICMSF) suggests testing Enterobacteriaceae
in dried legumes as an indication of either post-
processing contamination or inadequate hygiene
(19). According to NSW Authority, Enterobacteriaceae
numbers must be less than 4 log (CFU/g) in ready-to-
eat foods including dried legumes (20).

Our results showed that the number of TMAB in
almost all of the spicy leblebi samples sold unpackaged
was above the legal limits. It was determined that in
five of the 14 spiced chickpea samples, YM numbers
were above the legal limit. The number of CB in only
one of the samples was above the acceptable limit.
In the production of spicy leblebi, yellow leblebi
obtained from the factory are brought to the dealer,
and spice mix is added during the final roasting
process that takes place in the shop. This last process
in the shop, microbial contamination from spices,
and unpackaged sale may be increased the number
of TMAB, YM, SA, and CB in almost all spicy samples
compared to the sample taken from the factory
(sample no. 17). When the microbiological analysis
results of the unpackaged yellow leblebi samples
were examined, it was found that the number of
TMAB in only two of these samples and the number of
CB in one of them were above the legal limits.

In this study, it was determined that the number
of TMAB, YM, and CB in the chocolate leblebi sample

(sample no. 32) taken from the factory was complied
with the legal limits. Three of the 15 samples in total
did not meet legal limits in terms of the number
of TMAB. The numbers of YM and CB in all of the
chocolate leblebi samples studied were below the
recommended limits.

The water activity of chickpeas is generally below
0.65, and only some xerophilic fungi and yeasts
can grow. The presence of S. aureus in the leblebi
may be associated with cross-contamination. This
cross-contamination usually occurs in foods sold
unpackaged, by customers or employees handling
products without taking any precautions, such as
wearing gloves. Analysis results in this study showed
that open selling did not increase the SA number
of yellow and chocolate leblebi samples compared
to factory samples. But, the number of SA in spicy
leblebi samples has increased. We believe this was
caused by cross-contamination from staff during the
seasoning process that took place in the shop.

In this study, the effects of unpacked sales on

the chemical and microbiological properties of
leblebi samples were investigated. The research was
initiated by expecting that the amount of moisture
and microbial load in leblebi samples sold in open
would be higher than leblebi samples obtained from
the factory. However, the research results showed
that the sale of leblebi (yellow and chocolate) in the
open did not affect its chemical and microbiological
properties. These results showed that the conditions
of sale of leblebi were hygienic and virtually risk-free
microbiologically. However, the seasoning stage of
the spicy leblebi increased the microbial load due to
cross-contamination in the shop. For this reason, it
is recommended that microbial control of leblebi be

carried out frequently in terms of public health.
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OZET

Amac: Geriatrik hastalarda, enfeksiyon hastaneye
yatmay1 gerektiren en onemli nedenlerden biridir.
Bu calismada 65 yas ve usti hastalarda hastanede
yatarak tedavi gerektiren enfeksiyon hastaliklarinin
klinik ve laboratuar

epidemiyolojisi, bulgular1 ve

mortaliteye etkili faktorlerin arastirilmas1 amaclandi.
Yontem: Bes yiliz yatakli egitim ve arastirma

enfeksiyon Ocak

2016-Aralik 2018 tarihleri arasinda takip edilen, 65

yas ve ustlindeki

hastanesi hastaliklar1  kliniginde,
hastalar calismaya dahil edildi.
Hastalarin yas, cins, komorbidite, kullandig1 ilac sayisi,
enfeksiyonun kaynagi gibi demografik veriler kaydedildi.
Olen ve sag kalan hastalarin klinik ve laboratuar verileri,
treme olmussa kiiltir sonuclan kaydedildi. Mortaliteye

etkili faktorler degerlendirildi.

ABSTRACT

Objective: Infection is one of the common reasons
requiring hospitalization in geriatric patients. In this
study, it was aimed to investigate the epidemiology,
clinical and laboratory findings, and factors affecting

mortality in inpatient geriatric infections.

Methods: Patients aged >65, who were followed up in
the infectious diseases ward of the 500-bed training and
research hospital, between January 2016 and December
2018, were included in the study. Demographic data such
as age, sex, comorbidity, number of drugs used, source
of infection of the patients were recorded. Clinical and
laboratory data of the survivors and nonsurvivors, and
results of the cultures were recorded. Factors affecting

mortality were also evaluated.

Results: Two hundred and five patients were

Bulgular: Calismamza 205 hasta dahil edildi. included in the study. The mean age of the patients
Hastalarin yas ortalamas1 75.06+7.33 idi ve hastalarin ~ was 75.06 + 7.33 and 117 (57%) of them were female.
117°si  (57%) kadindi. Enfeksiyonlarin 56’s1 (27.3%)  Fifty six (27.3%) of the infections were healthcare

saglik bakimi ile iliskili idi. Hastalarin %95.1’inin en az
bir komorbiditesi vardi. En sik goriilen komorbiditeler
hipertansiyon, malignite, diabetes mellitus ve koroner
arter hastaligi idi. Hastalardan %86,5’i en az bir ilag

kullanmakta idi. Hastalarin siirekli kullandigi ilag sayis

releated. Ninety-five percent of the patients had at
least one comorbidity. The most common comorbidities
were hypertension, malignancy, diabetes mellitus, and
coronary artery disease. Eigthy-six point five percent of

the patients were using at least one drug. The mean
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ortalama 3.8+2.86 adet idi. Hastalarin en sik yatis tanilan
pnomoni (%37), Uriner sistem enfeksiyonu (%30,7) ve
(%19,5) idi.
%49,7’si son Uc ayda antibiyotik kullanmist1 ve %35,6’s1

yumusak doku enfeksiyonu Hastalarin
en az bir defa hastanede yatarak tedavi gormustu.
Kronik bobrek yetmezligi olmasi, saglik bakimi ile iliskili
enfeksiyon, baslanan antibiyotik tedavisinde degisiklik
yapilmasi ve yogun bakim ihtiyaci olmasi mortalite

acisindan risk faktori olarak bulundu.

Sonug: Yashi hastalarda yaslanmanin fizyolojik
etkileri ve eslik eden hastaliklar enfeksiyona zemin
hazirlamakta, buna bagli olarak da sk antibiyotik
kullanim1 ve hastanede vyatis gorilmektedir. Bu
hastalarda ampirik antibiyotik tedavisinde direncli
enfeksiyon etkenleri g6z oninde bulundurulmali,
fakat coklu ilac kullanimi nedeniyle ilac-ilac etkilesimi

olabilecegi de goz oniinde bulundurulmalidir.

Anahtar Kelimeler: Geriatri, geriatrik enfeksiyon,

mortalite

number of drugs used by the patients was 3.8 + 2.86. The
most common diagnoses of the patients were pneumonia
(37%), urinary system infection (30.7%), and soft tissue
infection (19.5%). Forty-nine point seven percent of
the patients had used antibiotics and 35.6% had been
hospitalized at least once during the last three months
Chronic kidney failure, healthcare-associated infection,
a need to change in the initial antibiotic treatment and
the need for intensive care were found to be risk factors

for mortality.

Conclusion: Physiological effects of aging and
comorbidities predispose to infection in elderly patients,
resulting with frequent antibiotic use and hospitalization.
Infections with resistant microorganisms and drug-drug
interactions due to multiple drug use should be taken
into consideration in empirical antibiotic treatment of

these patients.

Key Words: Geriatry, geriatric infection, mortality

GIRIS

Yash nufusu diinya genelinde gittikce artmaktadir.
Bin dokuz yiiz yilinda, sadece 15 milyon insan 65
yas ve lzerinde iken (diinya niifusunun %1’i), 2000
yiinda 605 milyon kisi bu yas grubundaydi (diinya
nifusunun %10°u) ve 2050 yiinda bu sayinin 2 milyara
(dinya niifusunun yaklasik %22’si) cikacagi tahmin
edilmektedir (1). Dinyada 65 yas ve lizerinde yasamis
olan tum insanlardan yarisinin su anda hayatta
oldugu tahmin edilmektedir (2). Amerika Birlesik
Devletleri’nde (ABD) 65 yas ustu insan sayisimin 2010
ile 2040 arasinda ikiye katlanmasi beklenmektedir
(3).

Ulkemizde yasli niifus, 1935 yilinda 628.041 bin
iken, 2019 yiinda 7 milyon 550 bin 727 kisi oldu.
Yashi nufusun toplam niifus icindeki orani ise %9,1’e
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yukseldi. Yapilan nufus tahminlerine gore yasli nufus
oraninin 2030 yilinda %12,9; 2040 yiinda %16,3;
2060 yiinda %22,6 ve 2080 yilinda %25,6 olacag:
ongorulmektedir (4).

Yaslanmak hayatin dogal bir parcasi olmasina
ragmen, yas ilerledikce enfeksiyon hastaliklan ile
karsilasma riski artarken, gecirilen enfeksiyonlarin
siddeti de agirlasabilir. Bu enfeksiyonlar sonucu
yasam kalitesini azaltan komplikasyonlar gelisebilir,
hatta 6limle sonuclanabilir (5). Altmis bes yas ve Ustu
olarak tammladigimiz yastilk doneminde, enfeksiyon
sikigin1 arttiran pek cok faktdr mevcuttur. Bunlar;
hiicresel ve humoral bagisikligin azalmasi; oksiirik,
dolasim ve yara iyilesmesi gibi fizyolojik islevlerin
bozulmas1; enfeksiyonla iliskili kronik hastaliklarin



goriilme sikliginda artis; immiinosupresif ilag kullanimi
ve toplu yasam gibi faktorlerdir (3).

Bu hasta grubu ile karsilasma sikligimiz artmaya
devam edecektir. Bu nedenle vyasli hastalarda
goriilen enfeksiyonlarin epidemiyolojisi ve klinigi
onem kazanmaktadir. Bu calismada 65 yas ve usti
hastalarda hastanede yatarak tedavi
enfeksiyon hastaliklari, bu hastaliklara neden olan

etkenlerin epidemiyolojisi

gerektiren

ve mortaliteye etkili
faktorlerin arastirilmasi amaclandi.

GEREC ve YONTEM

Ocak 2016- Aralik 2018 tarihleri arasinda, Dr
Abdurrahman Yurtaslan Onkoloji Egitim ve Arastirma
Hastanesi Enfeksiyon Hastaliklar1 kliniginde yatarak
takip edilen, 65 yas ve ustundeki hastalar calismaya
dahil edildi. Hastalarin yas, cinsiyet, enfeksiyon
kaynagr (toplum kaynakli, saglik bakim iliskili),
basvuru sekli, ek hastaliklar, kullandiklar ila¢ sayisi,
son 3 ayda hastaneye yatis veya antibiyotik kullanma
hikayesi, santral venoz kateter, idrar sondasi veya
nefrostomi kateteri varligi kaydedildi. Hastanin yatis
tanmisi, ilk baslanan antimikrobiyal tedavi, tedavi
degisikligi olduysa gerekcesi,
kaydedildi.

Hastanin yatis tanist pnomoni ise CURB-65 skoru

tedavinin sonucu

kaydedildi. Hastalardan atesli olduklarn donemde
en az 2 set (bir set=bir aerob, bir anaerob sise)
kan kilturta alindi. Hastanin tanisina yonelik idrar,
balgam, yara veya vicut sivilar gibi materyallerden
de kultir ve Gram boyama yapildi. Alinan kiltir
sonuclart ve Ureyen mikroorganizmalarnn direnc

paterni kaydedildi.

Laboratuvar-paremetrelerinden; yatis gunu, 3.
giin ve taburculuk (ex olduysa o glinku) sirasindaki
beyaz kiire ve CRP degerleri ve yatis giliniindeki
glukoz, alanin amino transferaz (ALT) ve aspartat
(AST) kaydedildi.
Hastalarin tedavi sonuclari ve mortaliteye etkili

amino transferaz degerleri

faktorler incelendi.

Saglik bakimi ile iliskili enfeksiyon; hastalarin
saglik bakimi alirken edindikleri enfeksiyonlardir.
(hastane, uzun siireli bakim klinigi, aile hekimligi
bakim).
Calismamizda hastaneye yattiktan en az 48 saat sonra

klinikleri, evde bakim ve ayaktan
veya saglik hizmeti aldiktan sonraki 30 giin icinde
ortaya ¢ikan enfeksiyonlar saglik bakimi ile iliskili

enfeksiyon olarak tanimlandi (6,7).

Altrmis bes yas ve Ustinde olup Enfeksiyon
Hastaliklar kliniginde en az 48 saat takip edilmis ve
klinik ve laboratuar olarak bir enfeksiyon hastaligi
oldugu gosterilen hastalar calismaya dahil edildi.
Altmis bes yas altinda olan, Enfeksiyon Hastaliklar
kliniginde 48 saatten kisa siireli takip edilmis veya klinik
ve laboratuvar bulgularla bir enfeksiyon saptanmayan
hastalar olarak calismadan dislandi. Calisma icin
Saglik Bilimleri Universitesi Dr Abdurrahman Yurtaslan
Onkoloji Saglik Uygulama ve Arastirma Merkezi Klinik
Arastirmalar Etik Kurulu’ndan 21.10.2020 tarihli ve
2020-10/848 karar numarali onay alindi.

istatistiksel analizler SPSS 22.0 (Statistical Package
for the Social Science, Inc.; Chicago, IL, ABD) paket
programi kullanilarak yapildi. Siirekli degiskenler
ortalama ve standart sapma (orttss), kategorik
degiskenler ise say1 ve yiizde olarak belirtildi. iki
ayn grupta numerik veriler Student-t test ve Mann
Whitney-U testi ile analiz edildi. Kategorik verilerin
istatistiksel analizi icin Ki Kare testi ve Fischer’ s Exact
test kullanild. istatistiksel olarak farkin énemliligi p

<0,05 olarak kabul edildi.

BULGULAR

Calismammiza 65 yas ve ustu 205 hasta dabhil
edildi. Bu hastalarin yas ortalamasi 75.06+7.33 idi
(yas araligi: 65-94), hastalarin 117’si (%57) kadindi.
Enfeksiyon 149 (%72.6) hastada toplum kokenli iken 56
(%27.3) hastada saglik bakimn ile iliskili idi. Hastalarin
98’i (%47.8) Enfeksiyon Hastaliklan polikliniginden,
77’si (%37.6) Acil servisten yatti ve 30’u (%14.6) diger
kliniklerden devralindi. Hastalarin 195’inin (%95.1) en
az bir komorbiditesi vardi.
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En sik gorilen komorbiditeler hipertansiyon
(HT) (%60,4), malignite (%39), diabetes mellitus
(DM) (%38) ve koroner arter hastaligi (KAH) (%28,7)
idi. Hastalardan 180’i (%86,5) en az bir ilag, 157’si
(%75,4) en az 2 ila¢ kullanmakta idi. Hastalar surekli
kullandig1 ilag sayis1 ortalama 3.8+2.86 adet idi.
Hastalarin %49,7’si son u¢ ayda antibiyotik kullanmisti
ve %35,6’s1 en az bir defa hastanede yatarak tedavi
gormusti. Son bir yilda cerrahi gecirme orani ise
%21,4’tu.

Hastalarin yatarak tedavi gormesine neden olan
enfeksiyon hastaliklar1 ise en sik pnomoni (%37),
uriner sistem enfeksiyonu (%30,7) ve yumusak doku
enfeksiyonu (%19,5) idi. Hastaneye pnomoni ile yatan

Tablo 1. Hastalarin demografik verisi ve klinik bulgulari

hastalarin CURB-65 skorlarina baktigimizda 26’sinin
(%34,2) 1, 30’unun (%39,4) 2, 18’inin (%23,6) 3ve
2’sinin (%2,6) 4 idi.
Hastalara en sk baslanan antibiyotikler
ertapenem (%26,5), ampisilin-sulbaktam (%13,6) ve
seftriakson (%13,1)-idi. Tedavi sonucunda 12 (%5,8)
hastanin yogun bakim ihtiyaci olurken 7 (%3,4) hasta
kaybedildi. Hastalarin 72’sinde (%35,1) antibiyotik
degisikligi gerekmistir. Bunun sebebi 49’unda (%68)
klinik yamitsizlik, 13’Unde (%18) direncli ureme,
6’sinda (%8,5) etkene yonelik tedaviyi daraltma
amaci ile ve 4’linde (%5,5) yan etki goriilmesidir.
Hastalarin demografik veri ve klinik bulgular Tablo-

1’de 6zetlenmistir.

Veri Biitlin hastalar n=205(%)
Yas,ortalamazss 75,06+7,33
Kadin cinsiyet, n(%) 117 (57)
Toplum Kaynakli Enfeksiyon, n (%) 149(72.7)
Saglik bakim iliskili Enfeksiyon, n(%) 56(27.3)
Nerden yatmms
Poliklinik: 98(47,8)
Acil servis 77(37.6)
Baska Klinik: 30(14.6)
Huzurevinde kaliyor mu 2(0.97)
Komorbiditeler
Hipertansiyon, n(%) 124(60.4)
Malignite,n (%) 80 (39)
Diabetes mellitus, n(%) 78(38)
Koroner Arter Hastaligi, n (%) 59(28,7)
KOAH,n (%) 40(19.5)
Bobrek Yetmezligi, n(%) 15(7.3)
Serebrovaskiiler Olay,n (%) 11(5,3)
Alzheimer, n(%) 23(11.2)
Benigng prostat Hiperplazisi 18(8.7)
Tiroid hastalig 10(4,8)
Parkinson 4(1,9)
Diger, n (%) 15(7.3)
Kullandig ilag sayist 3.8+2.86
Son 3 ayda antibiyotik kullanimi, n(%) 102(49.7)
Son 3 ayda hastaneye yatis,n (%) 73(35.6)
Son bir yilda gecirilmiscerrahi,n(%) 44(21.4)
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Tablo 1 (devami). Hastalarin demografik verisi ve klinik bulgulan

Veri Biitiin hastalar n=205(%)
Idrar sondasi varligi 28(13.6)
Nefrostomisi varligi 9(4.3)
Santral Kateter varligi 6(2.9)
Dekiibit Ulseri varligi 3(1.4)
Yatis tanisi
B Pnomoni 76(37)
Uriner Sistem Enfeksiyonu 63(30,7)
Yumusak Doku Enfeksiyonu 40(19.5)
Akut Gastroenterit 5(2,43)
Sepsis 4(1,95)
Cerrahi Alan Enfeksiyonu 4(1,95)
Nedeni Bilinmeyen ates 4(1,95)
Artrit 3(1.4)
Diger 6(2.9)
Baslangi¢ antimikrobiyal
Ampisilin-sulbaktam 28(13.6)
Seftriakson 27(13.1)
Ertapenem 34(16.5)
PiperasilinTazobaktam 25(12.1)
Lefloksasin/moksifloksasin 6(2.9)
Meropenem/imipenem 11(5.3)
Seftriakson+klaritromisin 24(11.7)
Seftriakson+klaritromisin+Oseltamivir 3(1.4)
Siprofloksasin+Metronidazol 4(1.9)
Sefepim+Klaritromisin 2(0.9)
PiperasilinTazobaktam+Klaritromisin 14(6.8)
PiperasilinTazobaktam+Klaritromisin+Oseltamivir 3(1.4)
PiperasilinTazobaktam+Glikopeptid 4(1.9)
Meropenem/imipenem+ Klaritromisin 2(0.9)
Meropenem/imipenem+Glikopeptid 4(1.9)
Kolistin+ Tigesiklin 2(0.9)
Diger 7(3.4)
Toplam yatis glinu 9.6+5.86
Antibiyotik degisikligi gerekmis mi, n (%) 72(35.1)
Cerrahi gerekmis mi, n (%) 10(4.8)
Yogun bakim ihtiyact olmus mu, n (%) 12(5.8)
Mortalite, n (%) 7(3.4)

Altmis bes hastada (%31.7) enfeksiyon kulturde
ureme ile kamtlanmistir. Bunlarin 35’i (%53,8) idrar
15’1 (%23) kan, 11’i (%16,9) yara/abse kiilturtdiir.
idrar kiiltiirlerinde en sik iireyen etkenler Escherichia
coli (E. coli), (% 67,6) ve Klebsiella spp. (%11,7) idi.
Kan kiiltiirlerinde en sik lireyen mikroorganizmalar E.

coli (%53,3), Klebsiella spp. (%13,3) ve enterokoklar
(%13,3) idi. Abse kulturlerinde en sik Ureyen etken ise
Stapylococcus aureus’tu (%36.3) .Kiltiir sonuclar,
etken mikroorganizmalar ve antimikrobiyal direnc
durumlarn Tablo-2’de ozetlenmistir.
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Tablo 2. Kiiltir sonuglan

Etken mikroorganizma

32 Escherichia coli (21 GSBL+)
7 Klebsiella pneumonia (5 GSBL+, 2 karbapenem R)
4 Pseudomonas aeroginosa (1 karbapenem R)
1 Enterobacter spp
1 Proteus spp
1 Sfingomonas paucimobilis

48 Gram negatif

7 Enterococcus spp (1 VRE)
16 Gram pozitif 6 Stafilococcus aureus (1MRSA)
2 Koagiilaz negatif stafiolok (2MRKNS)

VRE: vankomisin direncli enterokok; MRSA: Metisilin direncli Staphylococcus aureus; MRKNS: Metisilin direncli
koagulaz negatif stafilolok; GSBL: genislemis spektrumlu beta laktamaz; R: direncli

Tablo 3. Sagkalan ve dlen hastalarin klinik bulgulan

Hayatta kalanlar Hayatin1 kaybedenler p
n=198 n=7
Yas 75.1£7.33 74.7+8.66 0,765
Kadin cinsiyet n(%) 116 (58.5) 4(57.1) 0,939
Komorbidite n (%)
,';'\'aplfr;‘;?‘t’;s‘yon 121(61.1) 3(42.8) 0,438
Diabgetes mellitus Il A5 U
Koroner Arter Hastalig lBES) et Al
KOAH s 57(28.7) 2(38.5) 0,713
Kronik Bobrek Yetmezligi K1) ARt ik
12(6) 3(42.8) 0,009

Serebrovaskiiler ola: (et sy, CEUDITAEATE)
Alzheimer y 10(5) 1(14.2) 0,324

21(10.6) 2(38.5) 0,607
Acil servisten yatis 73(36.8) 4(57.1) 0,429
Saglik bakim iliskili enfeksiyon 49(24.7) 5(71.4) 0,015 (OR: 0,132 CI: 0,025-0,7)
Tani:
Pnomoni 72(36.3) 4(57.1) 0,427
Uriner Sistem Enfeksiyonu 62(31.3) 1(14.2) 0,442
Yumusak Doku Enfeksiyonu 40(20.2) 0 0,213
Akut Gastroenterit 5(2.5) 0 0,839
Sepsis 3(1.5) 1(14.2) 0,131
Cerrahi Alan Enfeksiyonu 4(2) 0 0,869
Nedeni Bilinmeyen ates 4(2) 0 0,869
Artrit 3(1) 1(14.2) 0,131
Kullandigi ilag sayis 3.77+2.87 3.75+2.89 0,876
Son 3 ayda hastaneye yatis 69(34.8) 4(57.1) 0,250
Son 3 ayda antibiyotik kullanmi 97(48.9) 5(71.4) 0,279
Son 1 ayda kemoterapi alimi 22(11.1) 1(14.2) 0,571
Antibiyotik degisikligi 66(33.3) 6(85.7) 0,008 (OR: 0,083 CI: 0,01-0,7)
Yogun bakimda tedavi 6(3) 6(85.7) 0,0001 (OR: 0,005 CI: 0,001- 0,05)

OR: Odds orani; Cl: Giivenlik araligr
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Olen ve sag kalan hastalarin klinik bulgulan
incelendiginde; her iki grupta yas, cinsiyet, kronik
bobrek disindaki
enfeksiyon tanisi, kullandigi ortalama ila¢ sayisi,

yetmezligi komorbideteler,
son 3 ayda antibiyotik kullanimi ve hastaneye yatis
acisindan istatistiksel olarak anlamli fark bulunmadi.
Kronik bobrek yetmezligi, saglik bakimi ile iliskili
enfeksiyon, baslanan antibiyotik tedavisinde degisiklik
yapilmas1 ve yogun bakim ihtiyaci dlen hastalarda

Tablo 4. Sagkalan ve 6len hastalarin laboratuvar bulgular

daha fazlaydi ve istatistiksel olarak anlamliydi.
(p<0,05). Laboratuvar bulgular agisindan bakildiginda
kreatinin degeri disinda diger parametrelerde her iki
grupta anlamli bir fark saptanmadi. Kreatinin degeri
ise kaybedilen hastalarda istatistiksel olarak anlamli
derecede vyiiksekti (p=0,009). Olen ve sag kalan
hastalarin klinik bulgularni Tablo-3’te, laboratuar
bulgular1 Tablo-4’te ozetlenmistir.

Sagkalanlar (n: 198) Olen hastalar (n: 7) P
Baslangic WBC (IQR) 11230.55+6981.61 11273.58+7726.40 0,987
3. giin WBC (IQR) 8721+5396.19 8747.93+5116.38 0,981
Tedavi sonu WBC(IQR) 7604+4043.29 8338.20+4748.75 0,639
Baslangic CRP (IQR) 116.55+88.82 115.24+86.90 0,969
3. giin CRP (IQR) 84.65+68.13 89.16+70.75 0,863
Tedavi sonu CRP 49.34+50.19 48.28+53.41 0,956
Baslangic Glukoz(IQR) 139.54+72.33 132+62.52 0,785
Baslangic BUN (IQR) 22.01+£10.99 23.19+11.75 0,793
Kreatinin (IQR) 1.12+0. 58 1.52+0.4 0,009
Albumin (IQR) 3.17+0.55 3.2+0.58 0,887
0. glin ALT (IQR) 24.3+28.26 28.35+33.60 0,711
0. guin AST (IQR) 32.4+26.85 35.26+27.89 0.782

IQR: Ceyrek dilimler arasi aralik

TARTISMA ve SONUC
Yasli  hastalarda yatarak tedavi edilen
enfeksiyonlan inceledigimiz calismamizda
hastalarimizin yas ortalamas1 75,06+7,33 olarak
bulundu. Bu oran tilkemizden yapilan farli calismalarda
yas ortalamasi 75.16+ 6.67- 76.8 + 7.3 -ile bizim
calismamiza yakindi. Cinsiyet dagilimi acgisindan
degerlendirildiginde bizim calismamizda kadin oram
% 57 iken diger calismalarda %51 ve 49,5 arasinda
olup ile bizim oranimizdan daha dusuktu (8,9).

Yas ilerledikce organ fonksiyonlarinda bozulma ile

birlikte ek hastaliklar da artmaktadir. Calismamizda

hastalarin % 95’inin en az bir komorbiditesi mevcuttu.
En sik goriulen komorbiditeler HT (%61,1), malignite
(%39,3) ve DM (%37,8) idi. Ulkemizden yapilan geriatrik
enfeksiyonlarin incelendigi bir calismada komordibite
oran %86,2 ve en sik gorulen kronik hastaliklar HT, KAH
ve DM idi (8). Kurtaran ve arkadaslarinin, yatarak takip
edilen geriatrik hastalarda yaptiklari, cok merkezli
nokta prevelans calismasinda ise hastalarin %87,3’unde
en az bir komorbidite mevcuttu ve ilk 3 komorbidite
HT, konjestif kalp yetmezligi) (KKY) ve DM idi (10).
Bizim calismamizda kanser hastalarinin oranimin yiiksek
olmasinin nedeni, hastanemizin onkoloji hastalarinin
takip edildigi bir hastane olmasi nedeniyle olabilir.
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Yaslilarda kronik hastaliklarin artmasiyla beraber
ilac kullaniminda da artis olmaktadir. Yaslilarda bircok
ilacin bir arada kullamlmasina bagli olarak ilaglar
birbirinin etkisini arttinp azaltabilir veya kullanilan
ilaclar var olan baska hastaliklar1 arttirabilir.
Yaslanmaya bagli fizyolojik degisiklikler nedeniyle
ilac yan etkisi de bu hasta grubunda genclerden
daha sk gorulur. Kutsal ve arkadaslarinin 2006
yilinda yaptiklar bir calismada, yaslilarin %84.7’sinin
stirekli kullandig1 bir ilacin oldugu gosterilmistir (11).
Bizim calismamizda da, bu sonuca benzer olarak,
hastalarimizin  %86,5’i en az bir ilac kullanmakta
idi. Hastalarnimizin kullandig1 ortalama ilac sayisi ise
3.8+2.86 idi. (0-12). Ulkemizde huzurevinde yasayan
yaslilarin incelendigi bir calismada ortalama olarak
kullamlan ila¢ sayisimin kadinlarda 3.59, erkeklerde
ise 2.39 oldugu bildirildi (12).

Hastanede yatarak takip etigimiz hastalarimizin

en sik tanilart pnomoni (%36,3), Uriner sistem
enfeksiyonu (USE) (%31,3) ve yumusak doku
enfeksiyonu (YDE) (%20,2). Bu oran literatirle

uyumludur. (-8,10) Yaslanma ve pnomoni-arasindaki
iliski yillardir bilinmektedir. Kendisi de bakteriyel
pnomoniden olen Sir William Osler, ders kitabinda,
pnomoniyi yaslilarin arkadasi olarak tanimlamistir
(13).
pnomoni oraninin daha gen¢ hastalardan 2 kat fazla
oldugu bildirilmistir (14).
yatis oranlari da son 15 yilda onemli olcude artmistir.

Yatan hastalardan 65 yas Ustundekilerde
Pnoémoni icin hastaneye

ilginc olarak pnémoni nedeniyle yogun bakimda takip
edilen hastalarda mortaliteye etkili faktorler arasinda
yas tek basina etkili degilken, komorbideteler
nedeniyle bu hastalarda olum daha sik olmaktadir
(3). Bizim calismamizda kaybedilen hasta sayis1 az
olmakla beraber, dlen 7 hastanin 4’i pnomoni nedeni
ile takip edilmekteydi.

Calismamizda hastaneye yatmayi gerektiren en
sik ikinci neden USE idi. USE hafif enfeksiyondan
mortal seyreden bir sepsise kadar genis bir klinik
tabloda gériiliir. Akut iist USE olan yasli hastalarda
hemodinamik instabilite, genc hastalara gore daha

yaygindir ve genellikle parenteral antimikrobiyal
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tedavi ve hastaneye yatis gerekir. Sepsis ve buna
bagli olim yasla ters orantili olarak artar (15).
Uriner sistem enfeksiyonlarimin en sik etkeni E. coli,
Proteus mirabilis ve Klebsiella spp.gibi gram negatif
basillerdir (16). Bizim calismamizda da en sik Ureyen
etkenler E. coli ve Klebsiella pneumoniae idi. Bu
etkenlerde genislemis spektrumlu beta laktamaz
(GSBL) pozitiftligi yiiksek oldugundan calismamizda
en sik kullanilan antibiyotik ertapenem oldu. Yasl
hastalarda direncli etkenlerle olan uriner sistem
enfeksiyonlar genclerden daha sik gorulmektedir.
Literatiurde ileri yasin GSBL pozitif etkenle enfeksiyon
icin risk faktorii oldugu gosterilmistir (17).

Yas ilerledikce cilt enfeksiyonlarimin sikligi da
artar. Yasa bagli degisiklikler cildin travmaya direncini
azaltir ve kolajen kaybindan dolay: yara iyilesmesi
cilt
selulit gibi bakteriyel bir enfeksiyon gelisebilir. Bizim

yavaslar. Kucik mekanik travmalar sonrasi
yatirarak takip ettigimiz geriatrik hastalarimizin
yaklasik beste birinde yumusak doku enfeksiyonu
mevcuttu. Turkiye’den yapilan calismalarda bu
oran %7,6-31,2 arasinda bulunmustur (10, 18). Bizim
oranimiz da mevcut oranlara benzerdi.

Toplam yatis siiresi, enfeksiyon odagi, parenteral
antibiyotik gereksinimi, ek hastaliklar gibi faktorlere
bagl
ortalama yatis siiresi 9.6+5.86 giindii. Ulkemizde

olarak degismektedir. Bizim c¢alismamizda

geriatrik  enfeksiyonlarin  incelendigi  diger iki
calismada bu sure bizim calismamizla benzer olarak
9.7+8.2 ve 10.56+6.2 giin olarak bildirilmistir (19,
20).

Calismamizda tespit edilen olum oran %3,4 (n:7)
iken Ulkemizden yapilan diger calismalarda bu oran
% 4.9-% 24.2 gibi genis bir aralikta raporlanmistir
(18, 21). Mortalite ile iliskili faktorlere baktigimiz
zaman; hastalarda bobrek yetmezligi olmasi, saglik
bakimi ile iliskili enfeksiyon, antibiyotik degisikligi
gereksinimi ve yogun bakim ihtiyac1i olmasinin
kaybedilen hastalarda daha fazla oldugu goriildi.
Olen hastalarnimizin sayist az oldugundan, coklu
degiskenli analiz ile mortalite ile iliskili bagimsiz risk

faktorleri belirlenemedi.



Taiwan’dan yapilan bir calismada son donem
bobrek yetmezligini ileri yasta hastalarda biitiin
nedenlerden mortaliteyi arttirdig1 gosterilmistir (22).
ABD’de sepsis ve pnomoniden olum oran diyaliz
hastalarinda genel poptilasyondan yuksek bulunmustur
(23). Kuzey Amerika’da yapilan cok merkezli bir
calismada ABD’de yilda yaklasik 1,7 milyon hastane
kaynakli enfeksiyon goriildiigii ve bunlarin yaklasik
99.000’inin 6limle sonuclandigi bildirilmistir (24).
Geriatrik kanser hastalarinda yapilan bir calismada
bobrek yetmezligi, malnutrisyon ve performans
skorunun diisiik olmasinin hastane enfeksiyonu icin
bagimsiz risk faktori oldugu ve sag kalimi, istatistiksel
olarak anlamli sekilde, azalttig1 gosterilmistir (25).

Ulkemizden yapilan bir calismada huzurevinde
yasama ve yogun bakimdan nakil mortalite acisindan
bagimsiz risk faktorii olarak saptanmistir(8). Bizim
calismamizda huzurevinde kalan hasta oranimiz
(%0,97) boyle bir
degerlendirme yapilamamistir. Yapilan calismalarda

oldukca disiik oldugundan

toplumuzda yaslilarin blyuk bir kismi ailesi ile
yasamaktayken, huzurevinde kalanlarin oram bizim
calismamizda oldugu gibi %1 civarinda oldugu
(10). Bizim hastalanimizdan yogun

bakimdan devralinanlar degil, yogun bakim ihtiyaci

gosterilmistir

gelisenler kaybedilmistir.
Toplum kokenli pnomoni nedeniyle takip edilen

ETIK KURUL ONAYI

hastalarin incelendigi bir calismada ise konjestif
kalp yetmezligi, uzun siiredir yataga bagimli olma,
CURB 65 skoru,
oksijen saturasyonu ve albumin dizeyi olumle iliskili

kan glukozu, kalp yetmezligi,
bulunmustur (26). Bizim calismamizda bu faktorlerden
altta yatan kalp hastaligi, kan glukozu ve albumin
dizeyi incelenmis olup, mortalite ile istatistiksel
olarak anlamli iliskisi bulunmamistir. Calismamizda
kaybedilen hasta sayisinin az olmasi bu sonucta etkili
olabilir.
Calismammzin  bazi  kisitlamalarn  mevcuttur.
Calismamz tek merkez verilerini yansitmaktadir
ve retrospektif olarak dizayn edildiginden dolayi
hastalarin dosyalarinda olan veriler sunulabilmistir.
Sag kalima etkili faktorler incelenirken, kaybedilen
hasta sayis1 az oldugundan, mortalite ile iliskili

bagimsiz risk faktorleri saptanamamistir.

Sonuc olarak, yasli hastalarda yaslanmanin
fizyolojik etkileri ve eslik eden hastaliklar
enfeksiyona zemin hazirlamakta ve tedavide

glicluk yaratabilmektedir. Bu yas grubunda direncli
etkenlerle enfeksiyon siklig1 ve coklu ilag kullanimi ve
potansiyel yan etkiler nedeniyle ampirik antibiyotik
secimi dikkatli yapilmalidir. Geriatrik hasta grubunun
toplumda siklig1 artmaya devam edeceginden bu
hastalarin  enfeksiyonlarin1 arastiran calismalarin

sayis1 arttirnlmalidir.

* Bu calisma, Saglik Bilimleri Universitesi Dr Abdurrahman Yurtaslan Onkoloji Saglik Uygulama ve Arastirma Merkezi Klinil
Arastirmalar Etik Kurulu onayi ile gerceklestirildi (Tarih: 21.10.2020 ve Karar no: 2020-10/848).

CIKAR CATISMASI

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Obezitenin onlenmesi ve tedavisinde diyet fitokimyasallarinin
olas1 rolleri

Biisra TURAN DEMIRCI'

, Zehra BUYUKTUNCER?

OZET

Obezite, asin ve anormal vyag birikimi ile
karakterize olan ve sagligi olumsuz etkileyen kronik
metabolik bir bozukluk olarak tanmimlanmaktadir.
Son yillarda tim dinyada artis gosteren obezite, tip
2 diyabet, kalp hastaliklari, hipertansiyon ve cesitli
kanser tirleri gibi metabolik ve kronik hastaliklarla
iliskilendirildiginden saglik hizmetleri icin blyuk bir yiik
olusturmaktadir. Diyet ve fiziksel aktivite basta olmak
lizere yasam tarzi ve davranis degisikligi miidahaleleri,
obezitenin onlenmesi ve tedavisi icin hala onemli
kose taslaridir. Bunlarin yaninda, bitkisel Uriinlerin
obezite tedavisini destekleyici potansiyelleri de son
yillarda biiyiik ilgi gormektedir. Fitokimyasallar, dogal
olarak meyveler, sebzeler, tahillar ve diger bitkisel
Uriinlerde bulunan ve genellikle bitkilerin renk, tat
ve koku gibi organoleptik ozelliklerinden sorumlu olan
biyoaktif bilesenlerdir. Diyetle alinan bu biyoaktif besin
bilesenlerinin, antioksidan, hipolipidemik, hipotansif,
antiaterojenik, antidiyabetik, hepatoprotektif,
noroprotektif, antikanser ve anti-inflamatuar 6zellikler
gostererek saglig1 gelistirici etkilere sahip olduklan
bilinmektedir. Obezite ve iliskili komplikasyonlarin
onlenmesi ve tedavisinde potansiyel faydalar1 en cok

dikkat ¢ceken ve siklikla calisilan diyet fitokimyasallar

ABSTRACT

Obesity is defined as a chronic metabolic disorder
in which excessive and abnormal fat accumulation
that negatively affects health. Obesity is one of major
burdens to health services due toitsincreasing worldwide
prevalence in the recent years and associations
with metabolic and chronic diseases such as type 2
diabetes, heart diseases, hypertension and various
types of cancer. Lifestyle and behavior modification
interventions, especially the modification of diet and
physical activity level, are still important cornerstones
for the prevention and treatment of obesity. In addition
to lifestyle modifications, the potential of plant based
products in obesity management has gained great
attention in recent years. Phytochemicals are bioactive
components naturally found in fruits, vegetables,
cereals, and other plant based products, and generally
responsible for the organoleptic properties of plants,
such as color, taste and smell. It is known that dietary
bioactive components have antioxidant, hypolipidemic,
antidiabetic,

hypotensive, antiatherogenic,

hepatoprotective, neuroprotective, anticancer and
anti-inflammatory properties that promote health.
Dietary phytochemicals with potential benefits in

the prevention and treatment of obesity and related
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arasinda  polifenoller, ~ terpenoidler, ~organosillfiirler

ve fitosteroller yer almaktadir. Son donemde
yapilan calismalar antioksidan ve anti-inflamatuar
aktivite gosteren biyoaktif bilesenlerin termogenez
oksidatif

azaltarak agirlik kaybinm

ve total enerji harcamasini arttirarak,

stres ve inflamasyonu
destekleyebildigini gostermektedir. Buna ek olarak,
fitokimyasallarin, adipogenez lizerindeki rolleri dahil
olmak lizere obezite ile ilgili fizyolojik ve molekiiler
bildirilmektedir.

Bu derlemede in vitro, in vivo ve epidemiyolojik

yolaklar diizenleyebildigi  de
calismalardan elde edilen kanitlar cercevesinde, diyet
fitokimyasallarinin adipoz doku gelisimi ve preadipozit
farklilasmasin1 baskilayabilme, mevcut adipozitlerin
apoptozunu indikleyebilme, lipolizi uyarabilme ve
boylece yag dokusunu azaltabilme; istah1 baskilayarak
alimn1  azaltarak

ve enerji agirtbk  yonetimini

destekleyebilme potansiyelleri tartisitmistir.

Anahtar Kelimeler: Diyet fitokimyasallari, obezite,

adipogenez

complications include polyphenols, terpenoids,
organosulfurs, and phytosterols. Recent studies show
that bioactive components with antioxidant and anti-
inflammatory activity can support weight loss by
increasing thermogenesis and total energy expenditure
and reducing oxidative stress and inflammation.
In addition, it is reported that phytochemicals can
regulate physiological and molecular pathways involved
in obesity, including their role in adipogenesis. In this
review, the potential roles of dietary phytochemicals
in the suppression of adipose tissue development and
preadipocyte differentiation, induction of apoptosis of
present adipocytes and stimulation of lipolysis, thereby,
reduction of body fat mass; and also in suppression of
appetite and reduction of dietary energy intake, and
hence management of body weight were discussed
within the framework of the evidence obtained from in

vitro, in vivo and epidemiological studies.

Key Words:

adipogenesis

Dietary phytochemicals, obesity,

GIRIS

Obezite,
karakterize olan ve sagligi olumsuz etkileyen kronik

asin ve anormal yag birikimi ile
metabolik bir bozukluktur. Dunya capinda bir halk
saglig1 krizi olarak goriilen obezite, morbidite,
mortalite ve ekonomi Uzerindeki etkileri nedeniyle
artan bir endise alamdir (1). Obezitenin temel nedeni
diyetle enerji alimi ile metabolik ve fiziksel aktivite
yoluyla harcanan enerji arasindaki dengesizliktir ve
bu dengede genetik, fizyolojik, cevresel, psikolojik,
sosyal ve ekonomik pek cok etmenin rol oynadig
kabul edilmektedir (1). Adipozitlerin hipertrofisi ve
hiperplazisi ile artan yag dokusu, metabolizmadaki
aktif roli nedeniyle anahtar bir endokrin organ

olarak kabul edilmektedir. Obezite, yag dokusunun
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metabolik ve endokrin fonksiyonlarini degistirerek
cesitli komplikasyonlara neden olan hormon, yag
asidi ve proinflamatuar molekillerin  salinimin
arttirmakta ve bu yiizden kronik dusuk dereceli
inflamasyona neden olmaktadir. Adipoz dokudan
salinan proinflamatuar mediyatorler endotelyal
hasara ve serbest radikal olusumuna neden olmakta
ve oksidatif strese yol agmaktadir (2). Bu anlamda,
biyoaktif diyet

bilesenlerinin termogenezi ve enerji harcamasin

antioksidan ve anti-inflamatuar

arttirmanin yani sira inflamasyon ve oksidatif stresi
azaltarak da agirlik kaybin1 destekleyebilecekleri
gosterilmistir (3).



Son yillarda agirik yonetimi
saglanan ilerlemelerin yaninda, giivenilir ve etkili

stratejilerinde

alternatif dogal tedavi yontemlerine olan ilgi artrmstir.
dogrultusunda,
adipoz doku gelisimi ve preadipozit farklilasmasini

Bu ilgi diyet fitokimyasallarimin

baskilayabilme, mevcut adipozitlerin apoptozunu
indiikleyebilme, lipolizi uyarabilme ve bdylece yag
dokusunu azaltabilme; istah1 baskilayarak ve enerji
alimini azaltarak agirlik yonetimini destekleyebilme
potansiyelleri (4-11). Bu
derlemenin amaci, in vitro, in vivo ve epidemiyolojik

arastinlmaktadir

calismalardan elde edilen kanitlar cercevesinde,
diyetle alinan fitokimyasallarin anti-obezite etkileri
ve olas1 mekanizmalarini tartismaktir.

Diyet Fitokimyasallari

Fitokimyasallar, dogal olarak meyveler, sebzeler,
tahillar ve bitkisel
ve genellikle bitkilerin renk,
organoleptik ozelliklerinden sorumlu olan biyoaktif

diger urlinlerde  bulunan

tat ve koku gibi

besin bilesenleridir. Diyet fitokimyasallarinin kimyasal
yapilar1 ve kaynaklarina bagl olarak, antioksidan,
anti-inflamatuar, ostrojenik/anti-ostrojenik,
imminomodiilator ve anti-kanserojen gibi cesitli
biyolojik aktiviteler gosterebildikleri bilinmektedir
(12).
obezitenin onlenmesi
etkileri olabilecegi bildirilmekte ve bu etkiler lipit

emilimi ve metabolizmasi, enerji alimi, termogenez

Son donemde, diyet fitokimyasallarinin

ve tedavisinde potansiyel

ve adipogenezin diizenlenmesi gibi metabolik yolaklar

uzerindeki  etkinlikleriyle iliskilendirilmektedir.

Obezitenin oOnlenmesi ve tedavisinde potansiyel
faydalan en cok dikkat ceken ve siklikla calisilan diyet
fitokimyasallari arasinda polifenoller, terpenoidler,
organosilfurler ve fitosteroller yer almaktadir (Sekil
1) (3).

Polifenoller

Polifenoller kimyasal olarak birden fazla fenol
sayida hidroksil
bilesiklerdir ve cogu hidroksil gruplarina baglanmis

birimi ve cesitli grubu iceren

en az bir sekere (glikozid) sahiptir. Yapilarindaki fenol
halkalarinin sayisina ve yapisal elementlere gore

Kafeik asic
Ferulik asit

Basit Fenolik Asitler
Klorajenik asit

—{ Stilbenler H Resveratrol |
—{ Kurkuminoidler H Kurkumin |
POLIFENOLLER |>—{ Lignanlar

Matairesinol
Sckoizolarisiresinol

Kaempfierol
Flaveaoller

Kuersetin
1 Flavanaller Proantosivanidinler

| Katesinler
_-{‘I Antosiyaninler H Siyanidin |
~| Flavonlar H Luseolin l
-I Flavanonlar H Naringenin |
<| tzoflavealar | Cienistein |

Dhaidzein

a-, f-, y-Karoten

Lutein
TERPENOIDLER

| i 1l | I Absisik asit

Allil siilfic
Alliksin
K
FITOSTEROLLER }— Stigrasterol
Sitasteral

Sekil 1. Diyette yaygin bulunan fitokimyasallarin
siniflandirilmasi (3).

siniflara aynlan polifenoller bitkilerde farkli kimyasal
formlarda bulunmaktadir (13). Bitkilerin, ultraviyole
radyasyon ya da patojen saldinsi gibi etmenlere kars
savunmasinda rol oynayan ikincil metabolitleridirler ve
yenilebilir bitkilerde zengin olarak bulunduklarindan
insan diyetinin onemli bir parcasini olusturmaktadirlar
(14). Temel diyet kaynaklar1 arasinda meyve ve

sebzeler gosterilmektedir  (13).  Polifenollerin,
antioksidan, hipolipidemik, hipotansif, antiaterojenik
antidiyabetik, hepatoprotektif, noroprotektif,

antikanser ve anti-inflamatuar o6zellikleri ile saglhik
uzerine faydalan calismalarda gosterilmektedir (3,
15).

Basit fenolik asitler, hidroksibenzoik asit ve
hidroksisinnamik asit (p-kumarik, kafeik, ferulik ve
klorojenik asit) olmak Uzere iki grupta simiflandiritir
ve hidroksisinnamik asitler besinlerde daha yaygin
kafeik

olarak bulunmaktadir (3). Kumarik asit,
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asit ve ferulik asit gibi hidroksisinnamik asit
turevlerinin, proinflamatuar adipokinleri azaltirken
anti-inflamatuar adipokinleri arttirma, adipozit
farklilasmasini onleme ve lipit profilini dizenleme gibi
mekanizmalarla obezite ve iliskili komplikasyonlar
azaltabilecegi bildirilmistir (4). Ferulik asit, tahil
kepegi, tam tahilli besinler, turuncgiller, kahve ve
sebzelerde bulunan fenolik bir bilesiktir. Ferulik
asidin obezite Uzerine etkisini arastiran hayvan
calismalarinda 7-15 hafta arasinda degisen siirelerde
diyetin %0.5’i kadar ya da gunlik 10-50 mg/kg
araliginda verilen ferulik asidin lipit profilini (16) ve
glisemik yamit1 (17) diizenledigi, viseral yag birikimi ve
agirlik kazanimint azalttigr (18) gosterilmistir. Ayrica
serum leptin diizeyini disiirdigii ve grelin diizeyini
arttirdigi (18), serum timor nekroz faktor a (TNF-a) ve
monosit kemoatraktan protein 1 (MCP-1) diizeylerini
disirdiigi.  ve adiponektin arttirdig
(17).

ferulik asidin glukoz-6-fosfat dehidrogenaz ve yag

dizeyini
saptanmistir Bu etkilerin mekanizmasinin,
asidi sentaz gibi hepatik lipojenik enzimler ile
fosfoenolpiruvat karboksilaz ve glukoz-6-fosfataz
gibi hepatik glikoneojenik enzimlerin aktivitesini
belirleyen genlerin ekspresyonunun diizenlemesindeki
rolu ile iliskili oldugu diistiniilmektedir (17).
Stilbenler biyolojik aktiviteleri nedeniyle yogun
ilgi ceken bir polifenol sinifidir ve yapisal olarak
monomerik ve oligomerik stilbenler olmak iizere ikiye
ayrilmaktadir. Bu simf icerisinde siklikla calisilan
biyoaktif bilesik olan resveratrol, uzim, kirmz
sarap, yer fistig1 ve yaban mersininde bulunmaktadir
(13).
kardiyovaskiiler hastaliklara kars1 koruyucu roliine

Resveratroliin antioksidan ozelligine,
ve Ostrojenik aktivite gostermesine yonelik genis
bir literatur bilgisi mevcuttur (19). Obeziteye iliskin
olarak, adipozitlerde yapilan in vitro calismalarda
20-100 pM araligindaki
sureyle resveratrol ~muamelesinin  adipogenezi
baskilayabilecegi bildirilmistir (19, 20). Bu etkiyi,
preadipozitlerin farklilasmasinda etkili olan CCAAT
(C/EBPa),

diizenleyici elementi baglayan protein 1c (SREBP-1c),

yogunluklarda 2-8 giin

gliclendirici baglama proteini sterol
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yag asidi baglayic1 protein 4 (FABP4) ve peroksizom
proliferator ile aktive olan reseptor gama (PPARy)
gen ekspresyonlarini azaltarak sagladigina yonelik
ortak gorus bulunmaktadir (19, 20). Ayrica, in vivo
calismalarda resveratroliin yag asidi sentaz (FAS) ve
lipoprotein lipaz enzimlerinin gen ekspresyonunu ve
aktivitesini baskilayarak de novo lipogenezi azalttig1,
kahverengi yag hiicrelerinde eslesme bozucu protein
1 (UCP1) ve sirtuin 1 (SIRT1) gen ekspresyonunu
diizenleyerek termogenezi arttirdigi gosterilmistir
(19, 21). Hayvanlarda viicut yag kiitlesinde azalmayla
sonuclanan bu etkilerin genis bir resveratrol doz
araligi (15-1000 mg/kg/glin) ve calisma siiresi (6-
12 hafta) (21-23).
Resveratroliin obezite yonetiminde takviye olarak
kullanilabilirligine  yonelik  klinik  calismalarda,
farkli (150-3000 mg/glin) ve surelerde (4-
12 hafta) resveratrol desteginin olumlu etkisine

ile saglandigi goriilmektedir

doz

yonelik elde edilen bulgular celiskilidir (24, 25).
Diger taraftan, randomize kontrollii calismalarin
dahil edildigi bir meta-analizde, obez bireylerde lic
aydan uzun sureli ve gunluk 500 mg’dan daha dusuk
resveratrol midahalelerinin viicut agirligi ve beden
kiitle indeksinde (BKi) 6nemli bir azalma sagladig
bildirilmistir (25).

Kurkuminoidler, Curcuma (zerdecal) ve Zingiber
(zencefil) tiirlerinde dogal olarak bulunan sar renkli
pigmentler olarak bilinir ve genellikle saglik lizerine
potansiyel faydalar1 gosterilen turevi kurkumindir
(5). Obezitenin onlenmesinde kurkuminin etkinliginin

gosterildigi  hiicre  kiiltiri  calismalarinda, 10-
30 pM kurkuminin C/EBPa, PPARy ve FAS gen
ekspresyonlarini  baskiladigi ve mitotik klonal

genisleme siirecini inhibe ettigi bildirilmistir (5, 26).
Hayvan calismalarninda, diyetle kurkumin aliminin
(40-80 mg/kg/giin, 12-28 hafta) sterol diizenleyici
elementi baglayan proteinlerin (SREBP) hedef gen
ekspresyonlarinda azalma saglayarak lipit profilini
iyilestirdigi, insiilin duyarliigim arttirdigi ve viicutta
yag birikimini azalttig1 saptanmistir (27, 28). Insan
calismalarinda kurkumin takviyesinin (500 mg-1 g/
glin, 4-8 hafta) serumda TNF-a, interlokin 6 (IL-6),



donustiriict buyume faktori beta (TGF-8) ve MCP-
1 gibi proinflamatuar sitokin diizeylerini azaltarak
obeziteyle iliskili inflamasyon Uzerinde iyilestirici
etkisi olabilecegi gosterilmistir (5, 29).

Lignanlar iki fenilpropan biriminden olusan,
bitkilerde glikozit formda bulunan fitokimyasal
grubudur. Sekoizolarisiresinolve matairesinoliyibilinen
lignan turevleridir ve en zengin besin kaynaklar1 keten
tohumudur. Bu bilesikler tiiketildiklerinde bagirsak
mikrobiyotas1 tarafindan enterolakton ve enterodiole
donusturulerek biyoaktif ozellikler gostermektedir.
Ozellikle 6strojen benzeri 6zellikleriyle hormon iliskili
obezite riskini azaltabilecekleri dusunilmektedir (13).
Kang ve ark. (30, 31) in vitro ve in vivo calismalarda

diglikozidin
baskilayarak

sekoizolarisiresinol adipojenik
lipit

azalttigini, UCP1 ve PPARYy gibi termojenik faktorleri

gen
ekspresyonlarini birikimini
arttirarak beyaz yag dokusunun kahverengilesmesini
sagladigini bildirmislerdir. Bu etkilerin altinda yatan
mekanizma olarak AMP ile aktive olan protein kinaz
(AMPK-a) etkinligini arttirmasi distinilmektedir (31).
Lignanlarin anti-obezite etkilerinin gosterildigi insan
calismalan sinirlidir. Diyetle lignan aliminin genc erkek
bireylerde obezite prevalansiyla negatif korelasyon
gosterdigini (32) ve tip 2 diyabetli bireylerde iic ay
suresince 600 mg/giin sekoizolarisiresinol diglikozit
takviyesinin abdominal yaglanmay1 azalttigim (33)
bildiren ¢alismalar bulunmaktadir.

Flavonoidler temel olarak iki fenol ve bir
heterosiklik halka iceren 15 karbon iskeletinden
olusan ortak kimyasal yapiya sahip 10000’den fazla
fitokimyasali iceren genis bir ailedir. Meyveler ve
bitkisel

urtinlerde bulunmaktadirlar. Flavanoidler, flavonoller,

sebzeler basta olmak Uzere cok cesitli

flavanoller, antosiyaninler, flavonlar, flavanonlar
ve izoflavonlar olmak uzere alt1 farkli grupta ele

alinmaktadir (Sekil 1) (3).

Flavonoller genellikle glikozit formda bulunan ve
biyosentezleri giines 1s181na bagli olarak degistiginden
bitkilerdeki yogunluklan cesitlilik gosteren biyoaktif
bilesiklerdir. Zengin kaynaklari arasinda sogan, kivircik
yaprakli lahana, pirasa, brokoli ve yaban mersini

bulunmaktadir (13). Kersetin, obezite lzerine etkileri
siklikla calisilan bir flavonoldir ve in vitro kosullarda
25-50 pM araligindaki konsantrasyonlarinin lipolizi
arttirdigl, adipozitlerin kahverengilesmesini sagladigi,
lipogenez ve adipogenezi baskiladig1 gosterilmistir (5,
34). Hayvan calismalarinda kersetinin farkli dozlarinin
(10-100 mg/kg/giin), viicut agirligin1 ve yag kiitlesini
azalttig, kan glukoz diizeyini diizenledigi bildirilmistir
(35, 36). Etki mekanizmalan arasinda C/EBPB, C/
EBPa, PPARy ve FABP4 gibi adipojenik faktorleri
baskilamasi, IL-1B8 ve IL-6 gibi inflamatuar sitokinlerin
salinimin1 azaltmas1 ve IL-10 gibi anti-inflamatuar
sitokinlerin salinimim arttirmasi gosterilmistir (5, 36).
Klinik calismalarda, 8-12 hafta boyunca 100-150 mg/
giin kersetin aliminin obez bireylerde viicut agirlig,
viicut yag ylizdesi ve bel cevresi dlciimleri ile kan
glukoz ve leptin diizeylerinde azalma sagladig rapor
edilmistir (37, 38).

Flavanoller, formda

monomer (katesinler)

ve polimer formda (proantosiyanidinler) olmak
lizere cesitli caylar, meyveler, kakao ve cikolatada
yesil caydaki
polifenollerdir ve ozellikle epigallokatesin gallattin
(EGCG)

lipogenezi ve lipit emilimini azaltma, plazma lipit,

bulunmaktadir. Katesinler temel

adipozit farklilasmas1 ve cogalmasini,
glukoz, insilin ve leptin duzeylerini dusurme ve
mekanizmalarla anti-
(6).
Hayvan calismalarinda 4-16 hafta sireyle diyete 3.2
g/kg (yaklasik 10 kupa yesil cay/2000 kkal diyet)

ya da %0.5-1 EGCG ilavesinin vicut agirliginda ve

termogenezi arttirma gibi

obezite 0Ozellik gosterdigi disuniilmektedir

inflamatuar sitokin dizeylerinde azalma sagladig
bildirilmistir (39, 40). Yesil cay katesinlerinin obezite
ve iliskili komplikasyonlara etkisine yonelik klinik
mudahale calismalarinin sayisi oldukca fazla olmakla
birlikte orneklem turl, kullanilan miktar ve uygulama
suresi acisindan yontemsel farkliliklar bulunmaktadir
(41). Genel olarak, 8-12 hafta suireyle 300-690 mg/giin
katesin tiiketiminin viicut yag kiitlesi ve BKi lizerinde
olumlu etkiler saglayabildigi bildirilmistir (41, 42).
Antosiyaninler cicek ve meyvelerin epidermal
hiicrelerinde cozunen, pembe, kirmizi, mavi veya
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mor renkten sorumlu bilesiklerdir. Cilek, kiraz,
alic, seftali, Uzim, elma ve erik gibi meyveler ile
kirmizi sogan, kirmizi turp, siyah fasulye, patlican
ve kirmizi lahana gibi sebzelerde baskin olarak
bulunmaktadirlar. Siyanidin besinlerde en fazla
bulunan antosiyanin turevidir (13). Hicre kultiru
calismalarinda, (10-100
MM) muamelesinin PPARy, C/EBPa gibi adipozite

ozgu faktorlerin gen ekspresyonlarim

siyanidin-3-0-B-glikozit

azaltarak,
adiponektin salinim1 ve AMPK aktivitesini arttirarak
daha kiicuk ve insiline duyarli adipozitlerin olusumunu
sagladig bildirilmistir (7, 43). Hayvan calismalarinda
ise, 12 hafta suresince diyetle 1 g/kg siyanidin-3-
0-B-glikozit alimimin agirlik kazanimi, viseral yag
dokusu ve plazma trigliserit diizeylerinde azalma ile
sonuclandig1 gosterilmistir (7, 44). Bu etkiler plazma
ve iskelet kasinda lipoprotein lipaz aktivitesinde artis
saglama ve UCP1 ekspresyonunu arttirarak enerji
harcamasi ve termojenik kapasiteyi gelistirme gibi
mekanizmalarla iliskilendirilmistir (7, 44).

Flavonlar meyve ve sebzelerde c¢ogunlukla
glikozit formda bulunan bir fitokimyasal sinifidir ve
siklikla calisilan tirevleri luteolin ve apigeninin besin
kaynaklan arasinda havuc, biber, kereviz, maydanoz
ve 1spanak bulunmaktadir (13). Apigenin ve luteolinin
10-50 pM konsantrasyonlarinin in vitro kosullarda
AMPK aktivitesini arttirdigi, adipojenik transkripsiyon
lipit  birikimini
azalttigr bildirilmistir (45). Hayvan calismalarinda

faktorlerinin  ekspresyonunu ve
ise, 12 hafta siiresince diyete eklenen 5-50 mg/kg/
glin apigenin ve luteolinin agirlik artisi, viicut ve
deri alt1 yag depolanmasi ve adipozit hipertrofisini
baskiladigi, glukoz toleransi ve insiilin duyarliigim
gelistirdigi gosterilmistir (46, 47). Bu bilesiklerin yag
dokusu anjiyogenezi ve hiicre apoptozunu diizenleme
ve TNF-q, IL-6 gibi inflamatuar sitokinlerinin Gretimini
azaltma gibi mekanizmalarla etkinlik gosterdigi
dusunulmektedir (45).
Flavanonlar greyfurt, portakal ve limon gibi
turuncgillerde aglikon formda bulunan flavonoidlerdir.
Naringenin, hesperidin ve eriodiktiol en iyi bilinen
ornekleridir (13).

Naringeninin glukoz ve lipit
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homeostazin1 dizenleyerek anti-obezite etkinlik
gosterdigi  duslinilmektedir (48). Naringeninin, in
vitro (6-50 g/mL) ve in vivo (%0.003-3.0 ya da 10
mg/kg, 4-6 hafta) calismalarda adipogenezi inhibe
ettigi, yag asidi oksidasyonu ve lipogenez iliskili gen
ekspresyonlarini diizenleyerek plazma ve karacigerde
total trigliserit ve kolesterol diizeylerini azalttigi
gosterilmistir (48-50).

izoflavonlar benzerlik

ostrojenlere  yapisal

gosteren, steroid olmamalarina karsin 0Ostrodiol
molekuliine benzer sekilde 7’ ve 4’ pozisyonlarinda
hidroksil

reseptorlerine

grubuna sahip olan ve Ostrojen

baglanabilme affinitesi gosteren
flavonoidlerdir. izoflavonlarin insan beslenmesindeki
ana kaynaklar soya, soya uriinleri ve baklagillerdir.
Genistein, daidzein ve glisitein en iyi bilinen
izoflavonlardir (13). Hucre kilturu calismalarinda
0-200 pM araliginda degisen genistein uygulamasinin
PPARy, C/EBPa, SREBP-1c ve FAS ekspresyonlarini
baskiladigr bildirilmistir (8). Hayvan calismalarinda,
150-1500 mg/kg/

glin izoflavon takviyesinin vicut agirligi, visseral

2-26 hafta siresince yapilan

yag dokusu, plazma lipit diizeyleri, serum leptin
diizeyi ve adipozit boyutunda azalma sagladigi rapor
edilmistir (8, 51). Klinik calismalarda izoflavonlarin
(10-160 mg/giin, 8 hafta-1 yil) abdominal yaglanma
ve inflamatuar sitokinleri azalttig1, glukoz, insilin ve
lipit diizeylerini iyilestirdigi gosterilmistir (8, 52).
Terpenoidler (izoprenoidler)

Terpenoidler (izoprenoidler) yapisinda izopren
birimi bulunan ve karbon atomu sayilarina gore
farkl gruplara ayrilan genis bir fitokimyasal sinifidir.
Karotenoidler tetraterpen yapida, genellikle bitki
ve baz1 fotosentetik mikroorganizmalar tarafindan
uretilen kirmizi, turuncu, sar1 ve yesil renkten sorumlu
yagda coziinen pigmentlerdir. Temel diyet kaynaklar
meyve ve sebzelerdir; az miktarda da ekmek, yumurta
ve yaglarda bulunmaktadirlar. Giicli antioksidan
hidrokarbonlar

(ksantofiller)
olmak Uzere ikiye aynlir ve siklikla calisilan drnekleri

ozellik gosteren karotenoidler,

(karotenler) ve oksijenli tirevleri

B-karoten, a-karoten, B-kriptoksantin, laykopen,



lutein ve zeaksantindir (9). Bu bilesiklerin obezite ile
iliskili potansiyel faydalar, adipozit farklilasmasinin
oksidatif
stresin, adipoz doku kaynakli duzenleyici sinyallerin

kontroli, adipozit metabolizmasinin,
ve inflamatuar faktorlerin Uretiminin duzenlenmesi
gibi mekanizmalarla aciklanmaktadir (9). in vitro
calismalarda 2-20 pM B-karotenin adiponektin,
glukoz tasiyict1 4 ve PPARy protein ekspresyonlarini
inhibe
gosterilmistir (9,  53). Hayvan

4-24 hafta diyete 2-15 mg/kg
araliginda laykopen ilavesinin serum lipit diizeylerini

dizenleyerek
edebilecegi
calismalarninda,

adipozit  farklilasmasin

azalttigi, yag dokusu mobilizasyonu ve insilin
direncini diizelttigi, leptin, resistin, IL-6 ve MCP-1 gen
ekspresyonlarinda azalma saglayarak inflamasyonu
diistirdiigli rapor edilmistir (9, 54). Obezite ve ilgili
saglik parametreleri ile karotenoidlerin iliskisine
temel olarak

yonelik  kanitlar epidemiyolojik

calismalara dayanmaktadir. Diyetle B-karoten ve
laykopen basta olmak uzere toplam karotenoid
alimindaki artis daha dusiik bel cevresi, visseral
ve deri alt1 yag kiitlesi, BKi ve metabolik sendrom
prevalansi ile iliskili bulunmustur (55). Ayrica, obez
bireylerde karotenoidlerin serum ve adipoz dokudaki
diizeylerinin normal bireylere gore daha disiik oldugu
bildirilmistir (9).
Organosiilfiirler
Organosiilfirler sarimsak, sogan, pirasa gibi
Allium bitkilerde baskin olarak bulunan biyoaktif
bilesiklerdir. Siklikla calisilan tirevleri allisin, alliksin
ve allil siilfitlerdir. Sarimsak ve sogan organosiilfirleri,
kolesterol biyosentez yolunda kritik bir enzim olan
HMG-CoA

kolesterol sentezini azaltan, kan basincini dsiiren,

rediktaz inhibisyonuyla hepatositlerin

spesifik olmayan bagisikigi uyaran, giicli anti-

trombik, hipoglisemik ve lipit dusurici ajanlar
olarak bilinmektedir (10). Obeziteyle ilgili potansiyel
faydalan incelendiginde sarimsakta bulunan diallil
trisulfitin (0-75 pyM) in vitro olarak C/EBP, PPARy ve FAS
ekspresyonlarini baskilayarak lipit birikiminde azalma
sagladigr saptanmistir (56). Hayvan calismalarinda,
5-8 hafta formlarda

surelerle farkli (sarimsak

ekstrakti, sarimsak yagi vb.) sarimsak tiiketiminin
viicut agirligi, epididimal yag birikimi, hiperlipidemi
ve hiperkolesterolemiyi azalttig1, adipogenez ile
iliskili gen ekspresyonlarini baskiladig1 gosterilmistir
(10, 57). Klinik calismalarda sonuclar celiskilidir ve
genel olarak 4-12 hafta siireyle sarimsak takviyesinin
BKi’nde degisiklik saglamadigi, bel cevresi ve kan
basincin1  azalttigl, lipit profilini ve inflamatuar
parametreleri iyilestirdigi bildirilmistir (10).
Fitosteroller ve fitostanoller

Fitosteroller bitkisel besinlerin yapisinda dogal
olarak bulunan ve yapisal olarak kolesterole benzeyen
besin bilesenleri iken, fitostanoller ise fitosterollerin
hidrojenizasyonu ile olusan doymus yapilardir. Besin
kaynaklar arasinda, bitkisel yaglar, yagl tohumlar ve
baklagiller bulunmaktadir. Obezite iizerine potansiyel
bildirilen
brasikasterol,

etkileri fitosteroller, kampesterol,

stigmasterol ve sitosteroldur. Bu
bilesiklerin mekanik olarak bagirsak limeninde misel
olusumu icin kolesterol ile rekabet ettigi ve boylece
lipit emilimini azaltarak serum total ve LDL kolesterol
diizeylerini disurdiigi bilinmektedir (11). Hayvan
modellerinde, 6-8 hafta sliresince %0.25-2 oraninda
yapilan fitosterol takviyesinin, doza bagimli olarak
vicut agirligini, deri alt1 ve ic organ yaglanmasini
azalttigi (58), serum ve karaciger trigliserit diizeylerini
diisiirdiigii gosterilmistir (59). Aynica, fitosterollerin
fekal palmitat ve stereat atimini arttirdigi saptanarak,
bu bilesiklerin lipit profilindeki olumlu etkileri yag
asidi emiliminde azalma saglayarak gosterebilecekleri
bildirilmistir (59). Klinik calismalarda, fitosterollerin
obez ve hiperlipidemili bireylerde viicut agirligi
ve lipit profilini iyilestirici etkilerinin daha fazla
oldugu gorilmektedir (11, 60). Hiperkolesterolemili
bireylerde 4 hafta suresince 1,9 g/gin bitkisel
stanol esteri kullamiminin antropometrik olciimlerde
degisiklik saglamadigi ancak serum total ve LDL
kolesterol diizeylerini diistirdiigui rapor edilmistir (60).
Randomize kontrollii calismalarin dahil edildigi bir
meta-analizde fitosterol takviyesinin viicut agirligi,
yag yiizdesi ve bel cevresini etkilemedigi ancak BKi’ni
diistirdiigu bildirilmistir (11). Yalmizca hiperlipidemili
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ve BKi 225 kg/m? olan bireylerde alt grup analizi
yapilarak, 16 hafta ve daha uzun sirelerde 1-2 g/
giin fitosterol takviyesinin viicut agirligi ve BKi’ni
azaltabilecegi onerilmistir (11).

SONUC
Son donemde vyapilan in vitro, in vivo,
epidemiyolojik  ve  klinik  calismalar  belirli

fitokimyasallarin diyetle aliminin veya bu biyoaktif
bilesenleri iceren besinlerin tiiketilmesinin enerji ve
lipit metabolizmasin, insilin direncini ve inflamatuar
yaniti diizenleyerek agirlik kaybini kolaylastirabilecegi
ve agirlik kazamimin nleyebilecegini gostermektedir.
Mevcut bilgiler, bu fitokimyasallarin potansiyel anti-
obezite etkilerinin bagirsaktan lipit emiliminin ve
anabolik yolaklarin baskilanmasi, karaciger ve diger
dokulardaki
uyarilmasi, adipoz doku anjiyogenezinin inhibisyonu,

adipozitlerin  katabolik yolaklarinin

olgun adipozitlerin apoptozunun desteklenmesi
ve adipoz doku kaynakli inflamatuar sitokinlerin
salinim1  azaltilirken anti-inflamatuar sitokinlerin
salinimimin  arttinlmas1 gibi cesitli mekanizmalar
bildirmektedir.

profili,

yoluyla  olusabilecegini Ancak,

calismalardaki orneklem kullamlan

fitokimyasal bilesigin formu ve dozu, miidahale siiresi

CIKAR CATISMASI

gibi yontemsel farkliliklar sonuclarin genellenmesini
guclestirmektedir. Buna ek olarak, fitokimyasallarin
obezite iizerine olumlu etkileri oldugunu gosteren
calismalarda kullanilan dozlarin olduk¢a ylksek
oldugu, diyetle bu miktarlara ulasmanin giic
oldugu ve diyet takviyeleri ile ulasilan dozlarin ise
cesitli

sorgulanmas1 gerektigi kaydedilmistir. Ayrica, bu

etkilesimler cercevesinde giivenilirliginin
bilesiklerin biyoyararliliklarinin bireye o©zgii olarak
degistigi ve aym miktarda alimin her bireyde aym
etkileri gostermeyebilecegi de unutulmamalidir. Tim
sonuclar degerlendirildiginde, diyetle fitokimyasal
alimininobezite veiliskili komplikasyonlarin onlenmesi
ve tedavisinde umut verici etkilerinin oldugu g6z
ard1 edilmemekle beraber bu bilesiklerin uzun sureli
ve guvenilir kullanimim tavsiye etmek icin yeterli
kamt yoktur. lyi dizayn edilmis, uzun siireli ve doz
yanit iliskisinin gozlemlenebilecegi yeni calismalara
ihtiyac duyulmaktadir. Bu sonuclar dogrultusunda,
diyetin bir parcasi olarak fitokimyasallardan zengin
cesitli meyve ve sebzelerin giinliik olarak tiiketiminin
saglikli bireylerde viicut agirliginin  korunmasina,
obez bireylerde ise viicut agirigini azaltmaya ve
metabolik profili iyilestirmeye yardimci olabilecegi
onerilmektedir.

Yazarlar bu makale ile ilgili herhangi bir cikar catismasi bildirmemislerdir.
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