€-ISSN:2146-409X

TIP DERGISI

MEDICAL JOURNAL

Cilt/ Vol 12
Sayi/ Issue: 4
Aralik / December: 2022



Sakarya Tip Dergisi 2022;12(4)

Dergimizin degerli okuyuculari,

47 sayimiz ile Sakarya Tip Dergimiz, ulusal ve uluslararas: tip literatiiriine katkida bulunmaya devam ediyor.
Bu sayimizda 2 derleme ve 18 orijinal arastirmayi sizlerle paylasiyoruz. PON Ailesinin Oksidatif Stres ve Kanser
Iliskisinin Incelenmesini Amaglayan Bir Derleme ile, yogun bakimlarda sik karsilagilan enfeksiyon etkenlerini,
geleneksel bitkisel yagin yara iyilesmesi iizerindeki etkisini, erken puberte ile obesite iligkisini, gebelerde COVID
epidemiyolojisini inceleyen aragtirma makalelerinin ilginizi ¢ekecegini umuyoruz.

Bagta hakemlerimiz ve yazarlarimiz olmak tizere, emegi gecen herkese tesekkiirlerimi sunuyorum.

Prof. Dr. Yusuf AYDEMIR
Bas editor
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GENEL BILGILER

Sakarya Tip Dergisi, Acil Tip, Adli Tip, Aile Hekimligi, Algoloji, Anatomi, Aneztezi ve Reanimasyon, Beyin ve Sinir Cer-
rahisi, Gocuk Saglig ve Hastaliklari, Deri ve Ziihrevi Hastaliklar, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji, Fiziksel
Tip ve Rehabilitasyon, Fizyoloji, Genel Cerrahi, Gogiis Cerrahisi, Gogiis Hastaliklari, Goz Hastaliklari, Halk Saghg, Hava
ve Uzay Hekimlii, Hematoloji, Histoloji ve Tibbi Embriyoloji, ¢ Hastaliklars, Kadin Hastaliklari ve Dogum, Kalp ve Da-
mar Cerrahisi, Kardiyoloji, Kulak Burun Bogaz Hastaliklari, Néroloji, Niikleer Tip, Ortopedi ve Travmatoloji, Plastik ve
Rekonstriktif Cerrahi, Radyasyon Onkolojisi, Radyoloji, Ruh Saghig ve Hastaliklar, Spor Hekimligi, Sualti Hekimligi ve

Arastirma Makalesi:

Oz (Abstract): Tiirkge ve Ingilizce dzetler galismann bash ile birlikte verilmelidir. Ozetler Amag (Objective), Gereg ve
Yontemler (Materials and Methods), Bulgular (Results) ve Sonug (Conclusion) béliimlerine ayrilmali ve 250 sozciigi geg-
memelidir.

Anahtar Kelimeler (Keywords): Tiirkse ozetten sonra Tiirkge anahtar kelimeler, Ingilizce ozetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Hiperbarik Tip, Tibbi Biyokimya, Tibbi Ekoloji ve Hidroklimatoloji, Tibbi Farmakoloji, Tibbi Genetik, Tibbi
Patoloji, Uroloji Anabilim Dallari ve yukarida adi gegen tim bilim dallarnin yan dallanyla ile ilgili olabilecek

Giris ( Giris son p amacint bildiren bir ciimle yer almalidir.
Geregve (Materials and Methods): Arastirmanin tipi, etik hususlar (etik onaminin alindig: kurum, tarih ve no),
pek kullanilan is analiz yontemleri belirtilmelidir.

prospektif veya deneysel arastirma, derleme, olgu sunumu, editoryal yorum/tartisma, editre mektup, cerrahi teknik, ay1-
rict tani, tibbi kitap degerlendirmeleri, soru- cevaplar ve tip giindemini belirleyen giincel konulari yayinlayan, Ulusal ve
Uluslararasi tiim tibbi kurum ve personele ulasmayi hedefleyen bilimsel bir dergidir. 06/07/2019 tarihinden itibaren Dis
Hekimlig, Beslenme ve Diyetetik, Saglik Yonetimi Bilim Dallarindan génderilen calismalar koruyucu hekimlik konularint
islemek kaydiyla kabul edilecektir.

Dergi yilda dort say1 olarak Mart, Haziran, Eyliil ve Aralik aylarinda yaymlanmaktadir. Derginin resmi yaymn dili Tiirkce ve
ingilizcedir. Ingilizce yazim tercih sebebidir. Dergi ile lgili her tiirli islem ve bagvuru http://dergipark.gov.tr/smj adresinden
yapilabilir. Gegmis sayilarda yaynl ligmal i

bu adresten

Bilimsel Politikalar ve Etik Sorumlulugu: Yazlarin bilimsel sorumlulugu yazarlara aittir. Tam yazarlarin galismaya aktif
olarak katilmis olmasi gereklidir. Gonderilen yazlarin dergide yayinlanabilmesi igin daha 5nce bagka bir bilimsel yaymn or-
ganinda yayinlanmamig olmas: gerekir. Gonderilen yaz1 daha 6nce herhangi bir toplantida sunulmus ise; toplant: adi, tarihi
ve diizenlendigi sehir belirtilmelidir. Klinik arastirmalarin protokoli ilgili kurumun etik komitesi tarafindan onaylanmis
olmalidur. Insanlar iizerinde yapilan tim caligmalarda, “Yontem ve Geregler” bolimiinde cal d

landig veya al Helsinki flkeler Dekl (www.wma.net/e/pol
dair bir ciimle yer almalidur. (Etik kurul tarih ve protokol numarast) Galismaya dahil edilen tiim insanlarin bilgilendirilmis
onam formunu imzaladig metin iginde belirtilmelidir.

ilgili komite

b3.htm) uyularak gerceklestirildigine

Galigmada “Hayvan” desi kullamilmag ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda galismalarinda hayvanhaklarini koru-
duklarini ve kurumlariin etik kurullarindan onay aldiklarini belirtmek zorundadir.

Degerlendirme Siireci:

Dergiye gonderilen yazilarmn ¢ asamada Birinci agamada makaleler dergi standartlart
agisindan incelenir, yazim kurallarina uymayan makaleler reddedilir. Makale yazim kurallarina gore diizenlendikten sonra
aynt isimle yeniden dergiye yiiklenebilir. Ikinci asamada makaleyi editor kurulu tarafindan icerik ve yéntem agisindan de-

gerlendirmeye alinir. i1k iki agamay: tamamlayan makaleler iigiincii asamaya gegerek incelenmesi igin hakemlere gonderilir.

“Tim yazilarda editoryel degerlendirme ve diizeltmeye basvurulur; gerektiginde, yazarlardan bazi sorulart yamitlamast ve ek-
sikleri tamamlamast istenebilir. Degerlendirme sonucu kabul, mindr revizyon, major revizyon, yeniden yazilmast gerekli ya
da ret karar: gikabilir. Dergide yayinlanmasina karar verilen makale basim siirecine alinir; bu asamada tiim bilgilerin dogru-
lugu igin ayrintil kontrol ve denetimden gegirilir; yayin dncesi sekline getirilerek yazarlarin kontroliine ve onaymna sunulur.

Yaymn Hakku:
1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her tiirlii yaymn hakki dergiyi yayimlayan kuruma

d k.gov.tr/smj internet ad

aittir. Yazarlar, http & inden ul

1 “Yayn Haklar: Devir Formu™nu doldurup (mavi
kalemle ve islak imzali olacak sekilde tim yazarlarca imzalanms), DergiPark sitemi iizerinden gondermelidirler.

Olgu sunumu/serisi ve derleme disindaki bilimsel cahsmalarda etik kurul onay belgesi sisteme yiiklenmelidir.

Veri toplama siireci Aralik 2010 tarihinden énce tamamlanmus calismalar kabul edilmeyecektir.

Bilimsel caligmalar, calismadaki yazarlarin isim ve soy isimleri (calismaya dahil olan tiim yazar isimleri yazilmaly) ile
caligma bashigindaki tiim kelimelerin (baglaglar hari¢) sadece ilk harfleri bityiik harf olacak sekilde DergiPark sistemi-
neyiiklenmelidir.

Yazarlarin ayni sayida ilkisim olduklar: yalnizca bir alismalari yaymlanacaktir.
SCI, SSCI, SCIE, ESCI veya A&HCIde

indeksl dergilerd hsmalarind

Sakarya Tip Dergisinde yayinlanmus herhangi bir calismaya atifta
bulunan yazarlarin (Galisma bilgilerinin ve varsa linkinin Editére Sunum Sayfas'nda
belirtilmesi gerekmektedir ve hekerbicer@gmail.com adresine mail atilarak hatirlatma yapilmalidir).

Yazim dili Ingilizce olan bilimsel caligmalarin veya yazim dili Tiirke olan galismal
akademik diizenl
bu galismalara éncelik verilecektir.

oncelik

Ingilizce &

hizmeti veren p 1 kurum veya kur yardim i durumunda

Yazinin Hazirlanmast

Derleme tiiriindeki bilimsel galismalar igin yazar says ticii gegmemelidir.

Olgusunumlar igin yazar sayist altiy: gegmemelidir.

Yazlar gift satir aralikli ve 10 punto olarak, her sayfanin iki yaninda ve alt ve st kisminda 2.5 cm bosluk birakilarak
yazilmahdir. Yaz stili Arial olmahdir.

Yazilar Microsoft Word formatinda olmalidir. (Tablolar dahilolacak sekilde)

Kisaltmalar, 6zette ve ana metinde kelimenin ilk gectigi yerde parantez iginde verilmeli ve tiim metin boyunca o kisalt-

ma kullamilmalidr. Kiigiik harflerle yapilan kisaltmalara getirilen eklerde kelimenin okunusu esas almir: cmiyi, kgdan,
mmiden, krun, Bityiik harflerle yapilan kisaltmalara getirilen eklerde ise kisaltmanin son harfinin okunugu esas alinir:
BDT’ye, TDKden, THYde, TRTen, TLnin vb. Ancak kisaltmast biiyiik harflerle yapildiga halde bir kelime gibi okunan
okunusu esas ahmr: ASELSANda, BOTAS'n, NATOdan, UNESCO'’ya vb.

Editore sunum sayfast ayr bir Word dosyast olarak gonderilmelidir. Editore sunum sayfasinda gonderilen calismanin

getirilen cklerde

Kategorisi, eg zamanl olarak bagka bir dergiye gonderilmemis oldugu, daha once baska bir dergide yaymlanmamis
oldugu, varsa galismayr maddi olarak destekleyen kisi ve kuruluslar ile varsa bu kuruluslarn yazarlarla olan iliskileri
belirtilmelidir.

Kapak sayfast ayri bir Word dosyast olarak gonderilmelidir. Kapak sayfasinda bashik basit ve anlasihir sekilde olmahdir
(Tiirkge ve ingilizce). Baghk 60karakterden daha uzun

oldugu takdirde Ingilizce ve Tiirkge kisa baslik da kapak sayfasina eklenmelidir. Tim yazarlarin ads, soyadi ve unvanlar,
ORCID numaralan, galigtiklart kurumun adi ve sehri bu sayfada yer almahidir. Bu sayfaya ayrica “yazismadan sorumlu”
yazarm isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Istatistik Bilgi Notu
« Kullanilan istatistiksel yontem, orijinal veriye erisebilecek bilgili bir okuyucunun rapor edilen sonuglar: onaylayabilecegi

terimler, kisaltmalar ve semboller d

bir ayrintida belirtilmelidir. Kullanilan bilgisayar prog-
ramy, istatistiksel yonteme dair agiklama verilmelidir. Galigma deseni ve istatistiksel yonteme dair kaynaklar miimkiinse
belirtilmelidir.

« Sonuglarin sunumunda, ézellikle ortalama ve yiizdelik verirken, ondalikli hanelerin gosteriminde virgiilden sonra sonra
2 hane kullamilmalidir (112,2 yerine; 112,20 veya 112,21 gibi). P, t, Z degerler istisnadir ve virgiilden sonra 3 hane ve-
rilmelidir (p<0,05 yerine tam degier p=0,001). Tam say: digindaki gosterimlerde virgillden sonra iki hane, istatistiksel
degerlerin (p.t.zEKi-Kare gibi) virgiilden sonra ii¢ hane degerlerin sunulmas, p degerlerinin sunumunda p<0,05 veya
P>0,05 yerine test istatistigi ile birlikte tam p degerinin (bu degerin binde birden kiigitk olmas: durumunda p<0,001
bigiminde) gosterilmesi gerekmektedir.

Yazinin Béliimleri

« Galismann gonderildigi metin dosyasinm iginde sirastyla, Tiirkse baghk, Tiirkce ézet, Tiirke anahtar kelimeler, Ingilizce
bashk, ingilizce ozet, Ingilizce anahtar kelimeler, caligmanin ana metini, kaynaklar, her sayfaya bir tablo olmak izere
tablolar ve son sayfada sekillerin (varsa) alt yazilar seklinde olmahdir. Tablolar kaynaklardan sonra, her sayfaya bir tablo
olmak iizere calismanin gonderildigi dosya iginde olmali ancak galigmaya ait sekil, grafik ve fotograflarin her biri ayr bir
imaj dosyast (jpeg ya da gif) olarak gonderilmelidir.

Bulgular (Results) Tartisma (Discussion) Kaynaklar (References)
Makalenin son sayfasinda etik onammin alindig kurum, tarih ve no ayrica belirtilmelidir.

Olgu Sunumu/Serisiz
Oz (Abstract): Tiirkge ve Ingilizce ozetler
150 kelime olmalidir.)

Anahtar Kelimeler (Keywords): Tiirkge zetten sonra Tiirkge anahtar kelimeler, Ingilizce dzetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Giris (Introduction)

Olgu Sunumu (Case Report) Tartigma (Discussion) Kaynaklar (References)

*Olgu sunumlarinda, bilgilendirimis goniillii olur/onam formunun imzalatildigina dair bilgiye makalede yer verilmesi ge-
reklidir.

bashg ile birlikte v Ozetler tek p olmalidir. (100-

Derleme:

Oz (Abstract): Derleme ézetleri kisa ve tek paragraflik olmalidir (ortalama 100-150 kelime; bsliimsiiz, Tirkce ve Ingilizce)
Anahtar Kelimeler (Keywords): Tiirkce dzetten sonra Tiirkce anahtar kelimeler, Ingilizce 6zetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Girig (Introduction) Konu lle lgili Baghiklar Sonug (Conclusion) Kaynaklar (References)

Editore Mektup:

Mektuplar, kaynaklar harig 500 kelimeyi gegmemelidir. Tiirkge ve Ingilizce dzete gerek yoktur. Kaynak sayst 5 ile smirlan-
dinlmalidir. Bir mektup en fazla 4 yazar tarafindan yazilabilir. Editére mektuplar hakem degerlendirme siirecine alinmaz,
ancak editor tarafindan gerekli durumlarda yazarlardan mektuba cevap vermeleri istenebilir.

Anahtar Kelimeler

Enaz3 en fazla 6 adet, Tiirkce ve Ingilizce yazimalidir.

Kelimeler birbirlerinden noktal virgiil () ile ayrilmalidir.

Ingilizce anahtar kelimeler “Medical Subject Headings (MESH)’e uygun olarak verilmelidir (www.nlm.nih.gov/mesh/
MBrowserhtml).

« Tiirkge anahtar kelimeler Tirkiye Bilim Terimlerine uygun olarak verilmelidir (www.bilimterimleri.com).

Kaynaklar

Yazarlar yalnizca dogrudan yararlandiklar kaynaklar: yazilarinda gosterebilirler.

Kaynaklar yazida gelis sirasina gére yazilmali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust
Simge” olarak belirtilmelidir.

Galigmada bulunan yazar sayist 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip “et
al” eklenmelidir.

Kaynak yazimi icin kullanilan format Index Medicus'ta belirtilen gekilde olmalidir (www.icmje.org).

Kaynak listesinde yalnizca yaymlanmig ya da yaymlanmast kabul edilmis veya DOI numarast almus caligmalar yer al-
malidir.

Kaynak sayisinin aragtirmalarda 50 ve derlemelerde 100, olgu sunumlarinda da

10 ile sinirlandirilmasina 6zen gosterilmelidir.

Kaynaklarin dizilme sekli ve noktalamalar asagidaki érneklere uygun olmalidir (Noktalamaisaretlerine liitfen dikkat
ediniz):

Makale igin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi, yl, cilt, say1, sayfa no'su belir-
tilmelidir.

Ornek: Dilek ON, Yilmaz S, Degirmenci B, Ali Sahin D, Akbulut G, Dilek FH. The use of a vessel sealing system in thyroid
surgery. Acta Chir Belg 2005;105:369-372.

Kitap icin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, bslim bashig, edit

oldugu, sehir, yaymevi, yil ve sayfalar belirtilmelidir.

Ornek:

« Yabancr dilde yayimlanan kitaplar icin;

« Vissers RJ, Abu-Laban RB. Acute and Chronic Pancreatitis. In: Tintinalli JE, Kelen GD, Stapczynski J$ (eds.), Emergency
Medicine: A comprehensive Study Guide. 6 st ed. New York: McGraw-Hill Co; 2005. p.573-577.

« Tirkge kitaplar icin; Gokge O. Peptik iilser. Dilek ON, editér. Mide ve Duedonum.

« 1 Baski. Ankara: Anmit Matbaas; 2001. 5:265- 276.

« On-line yayinlar i¢in format; DOI tek kabul edilebilir on-line referanstur.

{in(lerin) ismi, kitap ismi, kaginct baskt

Sekil, Resim, Tablo ve Grafikler

« Sekil, resim, tablo ve grafiklerin metin iginde gegtigi yerler ilgili cimlenin sonunda belirtilmelidir.

+ Sekil, resim, tablo ve grafiklerin agiklamalari ana metnin sonuna eklenmelidir.

+ Tablolar her sayfaya bir tablo olmak iizere yazinin gonderildigi dosya icinde olmali ancak yazaya ait sekil, grafik ve fotog-
raflarin her biri ayri bir imaj dosyast (jpeg ya da gif) olarak gonderilmelidir.

+ Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin alundaki agiklamada belirtilmelidir.

+ Daha dnce basilmug sekil, resim, tablo ve grafik kullanilmus ise yazil izin alinmalidir ve bu izin agiklama olarak sekil,
resim, tablo ve grafik agiklamasinda belirtilmelidit.

« Resimler/fotograflar renkli, ayrintlar: goriilecek derecede kontrast ve net olmalidit.

Gikar iligkisi: Yazarlarin herhangi bir cikar dayali bir iliskisi varsa bu agiklanmalidr.

Tegekkiir: Bu bolimde yazar olarak ismi gecmeyen ancak tesekkir edilmesi gereken kisiler veya kurumlar yer almalidi.
Yayimlanmak Uzere Gonderilen Galigmalar Igin Kontrol Listesi

Galigmalar tam olmali ve sunlari kapsamalidir:

Tim yazarlarca imzalanmis “Telif Hakki Formu” (mavi kalemle ve 1slak imzali olacak sekilde)

Etik kurul onaynin PDF veya JPEG formatindaki gériintiisii(Olgu sunumu- serisi ve derleme yazilart icin gerekli de-
gildir)

Editore Sunum Sayfasi

Kapak Sayfast

Yazinin Bolimleri

Tiirkge ve Ingilizce baslik

Oz (Tiirkge ve Ingilizce)

Anahtar sozciikler (en az3 ve en fazla 6Tiirke ve Ingilizce)

Uygun boliimlere ayrilmis ana metin

Kaynaklar yazida gelis sirasina gore yazilmali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust
Simge” olarak belirtilmelidir.

Dergi yazt kurallarina uygun olarak hazirlanmis kaynaklar listesi

Biitiin sekil, tablo ve grafikler

Caligmalar, calismadaki yazarlarin isim ve soy isimleri(salismaya dahil olan tiim yazar isimleri yazilmals) ile calisma
bashgindaki tim kelimelerin(baglaclar harig) sadece ilk harfleri biiyiik harf olacak sekilde DergiPark sistemine yiik-
lenmelidir.

Kontrol listesinde belirtilen kosullart

icind siireci
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Information to Authors

General Information:

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

The manuscripts may be related to Emergency Medicine, Forensic Medicine, Family Medicine, Algology, Anatomy, Anesthe-
siology and Reanimation, Neurosurgery, Pediatrics, Dermatology, Infectious Diseases and Clinical Microbiology, Physical
Medicine and Rehabilitation, Medical Physiology, General Surgery, Thoracic Surgery, Pulmonary Medicine, Ophthalmology,
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Oz

Amag  Bucaligmada, 2020 yili igerisinde hastanemizin yogun bakim iiniteleri (YBU) ve yatakli servislerinden mikrobiyoloji laboratuvarina gonderilen gesitli kiiltiir érneklerinden
izole edilen gram negatif bakteriler ve antibiyotik direnglerinin retrospektif olarak degerlendirilmesi amaglanmigtir.

Yontem ve  Ocak 2020-Aralik 2020 tarihleri arasinda YBUleri ve yatakli servislerden mikrobiyoloji laboratuvarina génderilen gesitli hasta érneklerinden sik izole edilen Gram ne-
Geregler  gatif bakteriler calismaya dahil edilmistir. Bakteri tanimlanmasi ve antibiyotik duyarlilik testleri konvansiyonel yontemler ve otomatize sistemler kullanilarak yapilmustur.

Bulgular  Bir yillik siiregte YBU’lerdeki hastalardan sirastyla %49.67’si endotrakeal aspirat kiiltiirlerinden izole edilen 761 Acinetobacter baumanii (A. baumannii), %51.67’si idrar
killtiirinden izole edilen 478 Escherichia coli (E. coli), %31.17’si endotrakeal aspirat kiiltirlerinden izole edilen 417 Klebsiella pneumoniae (K. pneumoniae), %51.49'u
endotrakeal aspirat kiiltiirlerinden izole edilen 268 Pseudomonas aeruginosa (P. aeruginosa) tiremesi olmustur. Yatakli servislerde ise %60.29’u yara kiiltiirlerinden elde
edilen 68 A. baumannii, %47.15’i idrar kiiltiriinden izole edilen 316 E. coli, %43.38'1 idrar kiiltiirlerinden elde edilen 136 K. pneumoniae, %57.69’u yara kiiltiirlerinden
izole edilen 78 P. aeruginosa iiremesi olmustur. YBUlerde iireyen Gram negatif bakteriler servislerde iireyenlerden anlamli derecede yiiksek bulunmustur (P<0.001). En
fazla A. baumanii suslarinda hem YBU’lerde hem de yatakli servislerde cogu antibiyotige %100’ e yakin direng goriilmiistiir.

Sonug  YBU’leri basta olmak iizere hastanelerde Gram negatif bakterilerin dagilim 6zellikleri ve ilag direng oranlarinin bilinmesi, antibiyotiklerin dogru ve etkin kullaniminin yani
sira ilag direng oranlarinin da azaltilabilmesi i¢in oldukga 6nemlidir.

Anahtar

. Yogun bakim iiniteleri; Yatan hastalar; Antibiyotik direnci; Gram negatif bakteri
Kelimeler

Abstract

Introduction  In this study, it was aimed to retrospectively evaluate the gram-negative bacteria and antibiotic resistances isolated from various culture samples sent to the microbiology
laboratory from the intensive care units (ICU) and inpatient services of our hospital in 2020.

Materials ~ Gram-negative bacteria frequently isolated from various patient samples sent from ICUs and inpatient services to the microbiology laboratory between January 2020 and

and Methods — December 2020 were included in the study. Bacteria identification and antibiotic susceptibility tests were performed using conventional methods and d systems.

Results  In a one-year period, 761 Acinetobacter b ii (A. b ii) growths 49.67% of them isolated from endotracheal aspirate cultures, 478 Escherichia coli (E. coli) growths
51.67% of them isolated from urine culture, 417 Klebsiella pneumoniae (K. pneumoniae) growths 31.17% of them isolated from endotracheal aspirate culture and 268
Pseudomonas aeruginosa (P. aeruginosa) growths 51.49% of them isolated from endotracheal aspirate culture were reported from the patients in ICUs respectively. In inpatient
wards, 68 A. baumannii growths 60.29% of them obtained from wound cultures, 316 E. coli growths 47.15% of them isolated from urine cultures, 136 K. pneumoniae growths
43.38% of them obtained from urine cultures, 78 P. aeruginosa growths 57.69% of them isolated from wound cultures were reported form the patients. Gram-negative bacteria
grown in ICUs were significantly higher than those grown in wards (P<0.001). A. baumanii strains showed nearly 100% resistance to most antibiotics in both ICUs and inpatient
services.

Conclusion  Knowing the distribution characteristics and drug resistance rates of Gram-negative bacteria in hospitals, especially in ICUs, is very important for the correct and effective use
of antibiotics, as well as for reducing drug resistance rates.

Keywords  Intensive care units; Inpatienst; Antibiotic resistance; Gram negative bacteria
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GIRiS
A. baumannii, E. coli, K. Pneumoniae ve P. aeruginosa
ciddi hastane enfeksiyonlarina neden olan patojenlerden-
dir.'?> ABD Hastalik Kontrol ve Onleme Merkezi, has-
tanede yatan yaklasik 1,7 milyon hastanin, diger saglik
sorunlart nedeniyle tedavi edilirken hastane enfeksiyo-
nuna yakalandigimi ve bu hastalarin 98.000°den fazlasi-
nin (17°de biri) hastane enfeksiyonu nedeniyle dldiigii-
nii tespit etmistir.> YBU’leri; invaziv islemlerin daha sik
uygulanmasi, uzun yatis siireleri, yatan hastalarin siklikla
imminosiipresif, yasli, yenidogan veya operasyon gegir-
mis hastalar olmas: nedenleriyle hastane enfeksiyonlari
ve direncli mikroorganizmalar ile en sik karsilasilan bi-
rimlerdir.* Enfeksiyonlar, YBU’lerde tedavi edilen has-
talarin yaklagik %48.7-51’ini etkilemektedir.** Hastane
kaynakli enfeksiyon prevalansinin dort kitada 14 iilkede
47 hastanede dlciildiigii ve 28.861 hasta ilizerinde yapilan
bir ¢aligmada tek tek hastanelerdeki yayginlik oranlari %3
ila %21 arasinda degismektedir. En yiiksek oranlar basta
YBU’lerde, sonra cerrahi daha sonra da ortopedi servis-
lerinde goriilmiistiir. Hastanede kalis siiresinin uzamasi,
daha yiiksek tedavi maliyeti, azaltilmis terapdtik ajanlar
ve hasta 6liimii riski nedeniyle, antimikrobiyallere direnc-
li mikroorganizmalarin artan sekilde ortaya ¢ikmasi tim

diinya tilkelerinde biiyiik bir endise kaynagi olmustur.®

Bu calismada 2020 y1li ierisinde hastanemiz YBU’leri ve
yatakl1 servislerinde yatan hastalarin kiiltiirlerinden izole
edilen gram negatif bakterilerin ve antibiyotik direngleri-

nin retrospektif olarak degerlendirilmesi amaglanmistir.

GEREC ve YONTEMLER
Veriler
Kesitsel analitik tipte yapilan ¢alismamizda 1 Ocak 2020-
31 Aralik 2020 tarihleri arasinda Kahramanmaras Siit¢li
Imam {iniversitesi Saglik Uygulama ve Arastirma Hasta-
nesi Mikrobiyoloji Laboratuvarina gonderilen ¢esitli kli-
nik drneklerin bakteri kiiltiir sonuglari retrospektif olarak
incelenmigtir. Enfeksiyon etkeni olarak siklikla karsilasi-

lan ve tedavi se¢iminde sorun yasanabilen Gram negatif

bakteriler caligmaya alinmistir. Gram negatif bakterilerden
A. baumannii, E. coli, K. pneumoniae ve P. aeruginosa
cinsi bakterilerin izole edildikleri 6rnekler ve antimikrobi-
yal duyarliliklar1 analiz edilmis ve YBU’lerdeki iireme ile

yatakli servislerdeki iireme durumlari karsilagtirilmistir.

Laboratuvar Analizleri

YBU’leri ve yatakli servislerden gelen kiiltiir drnekleri
kanli ve EMB (Eozin Metilen Blue) besiyerlerine ekilmis-
tir. Bakteriyemi diisiiniilen hastalardan alman kan ise kan
kiltiir sisesine alinmuistir. Bu siseler BACT/ALERT 3D
(BioM¢érieux, Marcy I’Etoile, Fransa) otomatize sistemine
yerlestirilmistir. Pozitif sinyal veren sigeler de cihazdan
alindiktan sonra kanli ve EMB besiyerlerine ekilmis ve
37°C’de 18-24 saat inkiibe edilmistir. Izole edilen susla-
rin identifikasyon ve antibiyogramlari Phoenix otomatize
sistem (Becton Dickinson, Sparks, Maryland, ABD) ile
yapilmistir.

istatistiksel Analiz
Veriler, SPSS 22.0 Istatistik Paket programi kullanilarak
analiz edilmistir. Analizlerde tanimlayict istatistikler (yiiz-
de dagilimi, ortalama, ortanca, %95 giiven aralig1), gruplu
degiskelerin karsilastirilmasinda ki-kare testi kullanilmis-

tir. P<0.05 olan degiskenler anlamli kabul edilmistir.

BULGULAR
YBU’lerde en fazla iireyen bakteri A. baumannii olurken,
yatakli servislerde E. coli olmustur. YBU’lerde P. aeru-
ginosa, yatakli servislerde ise A.baumanii en az iireyen

bakteri olmustur (Sekil 1).
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® Yogun Bakimlar  m Yatakli Servisler

Sekil 1. 2020 yuli iginde izole edilen bakterilerin yogun ba-

kim ve servislere gore karsilastirilmasi
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Yogun bakim iinitelerinde yatan hastalardan sirasiyla
%39.55 A. baumannii, %24.84 E.coli, %21.67 K. pneu-
moniae ve %13.92 oraninda da P. aeruginosa izole edil-
mistir. Yatakli servislerden ise sirastyla %52.84 E.coli,
%22.74 K. Pneumoniae, %13.04 P. aeruginosa, %11.37
oraninda da A. baumannii izole edilmistir. YBU’lerdeki
suslar yatakli servislerdekinden anlamli derecede yiiksek
bulunmustur (P<0.001) (Tablo 1).

A. baumannii yogun bakimlarda en fazla endotrakeal as-
pirat kiiltiirlerinde (%49.67) iirerken, yatakli servislerde
yara kiiltiirlerinde (%60.29) iiremistir. E.coli hem YBU’le-
ri hem de yatakli servislerde idrar kiiltiiriinde (%51.67,
%47.15) daha fazla iiremistir. K. Pneumoniae YBU’ler-
de endotrakeal aspiratta (%31.17), yatakl: servislerde ise
idrarda (%43.38) daha fazla iiremistir. P. aeruginosa ise
YBU’lerde endotrakeal aspirat kiiltiirlerinde (%51.49)
iirerken, yatakli servislerde ise en fazla yara kiiltiirlerinde
(%57.69) tiremistir (Tablo 2).

Tablo 1. Yogun bakim tniteleri ve yatakls servislerde tireyen Gram negatif suglarin kargilagtirilmasi

A. baumannii N(%) E. coli N(%) K. pneumoniae N(%) | P.aeruginosa N(%) | Toplam N(%) P
é‘;gigjfklm 761 (39.55) 478 (24.84) 417 (21.67) 268 (13.92) 1924 (100)
Yatakli Servisler 68 (11.37) 316 (52.84) 136 (22.74) 78 (13.04) 598 (100) P<0.001
Toplam 829 (32.87) 794 (31.48) 553 (21.92) 346 (13.71) 2522 (100)
Tablo 2. Yogun bakim tiniteleri ve yatakli servislerde tireyen Gram negatif suslarin 6rneklere gore dagilimi

A. baumannii E. coli K. pneumoniae P.aeruginosa

KULTOR Yogun Yatakli Yogun Yatakli Yogun Yatakli Yogun Yatakli
ORNEKLERI Bakim Servis Bakim Servis Bakim Servis Bakim Servis

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Apse 2(0.26) 3(441) 6(1.25) 9(2.84) 6(1.43) 3(2.20) - 2 (2.56)
Balgam 12 (1.57) 7 (10.29) 1(0.20) 10 (3.16) 3(0.71) 2(1.47) 4(1.49) 12 (15.38)
Bos 32 (4.20) 2(2.94) 1(0.20) 1(0.31) 8(1.91) 1(0.73) - -
Bal 25(3.28) - 5(1.04) 1(0.31) 16 (3.83) 1(0.73) 10 (3.73) 1(1.28)
Dren sivisi 1(0.13) 1(1.47) 1(0.20) 1(0.31) - - - 3(3.84)
Idrar 29 (3.81) 6(8.82) 247 (51.67) 149 (47.15) 90 (21.58) 59 (43.38) 20 (7.46) 12 (15.38)
Kan 192 (25.22) 6 (8.82) 148 (30.96) | 63(19.93) | 120(28.77) | 14(10.29) 57 (21.26) 2 (2.56)
aE;‘ilf;trakeal 378 (49.67) | 1(147) 29 (6.06) 1(0.31) | 130(3117) | 2(147) | 138(5149) | 1(1.28)
Yﬁcut §1v151/ 11 (1.44) 1(1.47) 6 (1.25) 5(1.58) 3(0.71) 1(0.73) - -
biyopsi
Yara 69 (9.06) 41 (60.29) 31 (6.48) 59 (18.67) 29 (6.95) 52 (38.23) 36 (13.43) 45 (57.69)
Kateter 8(1.05) - 8(1.91) 1(0.73) 2(0.74) -
Plevral siv1 2(0.26) - 5(1.58) - - - -
Seviks - - 3(0.62) 12 (3.79) 4(0.95) - 1(0.37) -
TOPLAM 761 (100) 68 (100) 478 (100) 316 (100) 417 (100) 136 (100) 268 (100) 78
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A.baumannii suslar1 hem YBU’lerde hem de yatakli ser-
vislerde bir¢ok antibiyotige %100’e yakin oranda direncli
bulunmustur (Sekil 2).

Acinetobacter baumannii
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Sekil 2. Izole edlen A. baumannii 'nin ¢esitli antibiyotiklere
direncinin yogun bakim ve servislere gére karsilastiriima-
st E. coli’ye karg1 yatakli servislerde bulunan hastalarda
antibiyotik direnci yogun bakimlara gore daha yiiksek
orandadir. Her iki serviste de ampisilin, seftriakson, levof-
loksasin ve siprofloksasine %350’nin tizerinde bir direng

orani tespit edilmistir (Sekil 3).

o

.\q, &

Escherichia coli

0,00%

.\QQ/

»
¢
N

® Yogun bakimlar  m Yatakh servisler

Sekil 3. Izole edilen E. coli’'nin ¢esitli cesitli antibiyotik-
lere direncinin yogun bakim ve servislere gore karsilas-

tirtlmasi

K. pneumoniae’da her iki serviste de ampisiline direng
%100°diir. Diger antibiyotiklere ise her iki serviste birbiri-

ne yakin oranda antibiyotik direnci goriilmiistiir (Sekil 4).

Klebsiella pneumoniae
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Sekil 4. Izole edlen K. pneumaniae nin cesitli antibiyotik-
lere direncinin yogun bakim ve servislere gore karsilasti-

rilmasi

P aeruginosa’nin amikasin hari¢ antibiyotik direnci
YBU’lerde daha yiiksek diizeydedir. Imipenem, levof-
loksasin, meropenem, siprofloksasin, piperasilin/tazobak-
tama YBU’lerde direng oram sirasiyla %69.00 %60.29,
%354.04, %53.70, %32.22 seklindedir. Servislerde ise yine
sirastyla %24.36 %44.16, %20.51, %34.67, %21.79 sek-
lindedir (Sekil 5).

Pseudomonas aeruginosa
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Sekil 5. Izole edlen P. aeruginosa’'mn cesitli antibiyotik-

lere direncinin yogun bakim ve servislere gore karsilag-

tirtlmast

TARTISMA
Hastane enfeksiyonlar1 gelisme riski YBU’lerde yatmak-
ta olan hastalarda diger servislerde yatan hastalara gore
5-10 kat daha yiiksektir.” Calismamizda YBU’lerde iire-
yen Gram negatif bakteriler servislerde iireyenlerden an-
laml1 derecede yiiksek bulunmustur (P<0.001) (Tablo 1).
YBU’lerdeki hastalarm genel durumunun bozuk olmasi,
invaziv girisimlerin ¢ok olmasi, genis spektrumlu antibi-

yotiklerin kullanimi, hastalarin saglik personeliyle temas
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sikligimin ¢ok olmasi ve hastanede uzun siire yatmalari
gibi nedenlerden dolay: buradaki hastalar direngli bakteri

enfeksiyonlarma yatkindirlar.®

Bakteriyel suslarin prevalans ve antibakteriyel duyarlilik
modellerinin arastirilmasi, kritik hastalarda enfeksiyon-
lar i¢in uygun ampirik tedavinin belirlenmesi acisindan
onemlidir.” YBU’lerdeki hastalar icin en sorunlu olarak
ortaya cikan organizmalar Acinetobacter spp., Klebsiella
spp., Pseudomonas spp. ve Escherichia coli’dir.® Calis-
mamizda da 2020 yilina izole edilen Gram negatif orga-
nizmalar arasinda YBU’lerde Acinetobacter gogunlugu
temsil etmistir, bunu E. coli, Klebsiella ve Pseudomonas
izlemistir (Sekil 1). YBU’lerde Acinetobacter suslarinin
daha ¢ok goriilmesinin sebepleri, bu bakterinin nemli or-
tamlar1 sevmesi ve bu ortamlarda kolayca iiremesi, bu iini-
tede A. baumannii ile kolonize hasta prevalansinin yiik-
sek olmasi, hastaligin ciddiyeti ve kontrolsiiz antibiyotik
kullanimi gibi durumlardir.! Yatakl servislerde ise E.coli
en sik izole edilen bakteri olurken bunu Klebsiella, Pseu-
domonas ve Acinetobacter takip etmistir. Yapilan gesitli
calismalarda bu siralamalar farklilik géstermektedir.!>!3
Calismamizda 2020 yili i¢inde en fazla lireme gdsteren
bakteri Acinetobacter olmustur. Benzer sekilde yapilan
calismalarda da Acinetobacter en sik izole edilen bakteri

olmustur.'+!7

Calismamizda A. baumannii YBU’lerde en fazla endot-
rakeal aspirat kiltiirlerinden (%49.67) izole edilirken,
yatakli servislerde yara kiiltirlerinde (%60.29) izole edil-
mistir (Tablo 2). Calismamizla uyumlu olarak yapilan bazi
caligmalarda da Acinetobacter, endotrakeal aspirat kiiltiir-
lerinde en fazla izole edilen bakteri olmustur.'®?° Yapilan
bir ¢alismada da ¢alismamizla uyumlu olarak servislerde
en ¢ok yara kiiltirlerinden Acinetobacter izole edilmistir.?!
Acinetobacter tiirleri birgok antibiyotige direngli olmalari,
kuru kosullarda uzun siire hayatta kalabilmeleri ve hasta-
lar arasinda kolayca yayilabilmeleri sebebiyle bu bakteri-
lerin neden oldugu enfeksiyonlari tedavi etmek zordur.??

Calismamizda YBU’lerde 4. baumannii yiizde yiize yakin

bir oranda birgok antibiyotige direngli olarak bulunmus-
tur (Sekil 2). Acinetobacter antibiyotik direng oranlarimiz
yapilan bazi ¢aligmalara gore ¢ok yiiksek bulunurken,?-
yapilan bir ¢alismada da ¢alismamizla uyumlu olarak di-
reng oranlar1 yiiksek bulunmustur.”® Bu endise verici di-
reng nedeniyle hastanede enfeksiyon kontrol 6nlemlerinin

artirtlmasi ve ilaglarin akiler kullanilmasi gerekmektedir.

E. coli bagirsak florasinin normal bir tiyesidir ve konak ile
arasinda uyumlu bir iliski oldugundan normalde hastalik
yapmaz. Ancak, elverissiz konake1 kosullart séz konusu
oldugunda, E. coli enfeksiyon kaynag: olabilir ve hatta
oliime yol acabilir¢ Calismamizda E. coli YBU’lerde
ve servislerde en ¢ok idrardan izole edilmistir (%51.67,
%47.15) (Tablo 2). Bu sonug 6nceki ¢aligmalarin bulgu-
larina benzerdir.”?® YBU’lerde ikici sirada kandan E. coli
(%30.96) izole edilmistir. Lagacé-Wiens ve arkadasla-
¥’ da suslarin %49.3’tinii idrar yollarindan, %14.4’tint
kandan izole etmislerdir. Yatakli servislerde YBU’lerden
biraz daha yiiksek direng oranlar1 elde edilmistir. Her iki
iinitede de ampisilin basta olmak iizere sirasiyla seftriak-
son, siprofloksasin ve levofloksasine yaridan fazla oranda
direng tespit edilirken, en az direng orani sirasiyla ami-
kasin, imipenem ve meropenemde gorilmiistiir (Sekil 3).
Benzer ¢aligsmalarda da 6zellikle ampisilin direnci goriil-

miigtiir. >

K. pneumoniae, artan antibiyotik direnci ve ciddi sonugla-
ra sebep olma potansiyeli nedeniyle klinik olarak 6nemli
bir bakteridir. Son yillarda, K. pneumoniae hastane kdken-
li pndmoninin baslica nedeni olarak tanimlanmis ve tim
hastane kaynakli enfeksiyonlarin yaklasik %10’undan so-
rumlu tutulmustur.3' Calismamizda Klebsiella YBU’lerde
en fazla 6nce endotrakeal aspirat kiiltlirlerinden (%31.17),
ikinci sirada ise kan kiiltiirlerinden (%28.77) izole edilir-
ken, yatakli servislerde %43.38 oraninda idrar, ardindan
%38.23 oraninda ise yara kiiltiirlerinden izole edilmistir
(Tablo 2). Hem YBU’leri hem de kliniklerde birbirine ya-
kin oranlarda antibiyotik direnci tespit edilmistir. En yiik-

sek diren¢ orani ampisilinde goriiliirken en diigiik direng
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ise amikasin ve imipenemde goriilmiistiir (Sekil 4). Jak-
ribettu ve Boloor®? ¢alismamizla uyumlu olarak en fazla
endotrakeal aspirat kiiltlirlerinden Klebsiella izolasyonu
yapmiglardir ve suslarin beste dordiinden fazlasini ampi-
siline ve birinci, ikinci ve ligiincii kusak sefaosporinlere
kars1 direngli olarak bulmuglardir. Ayrica tiim suslar1 ami-
kasine duyarli bulmuslardir. Ssekatawa ve arkadaglari®
ise calismamizda oldugu gibi Klebsiella’y1 kliniklerden
birinci sirada en fazla idrar, ikinci sirada ise yara ornek-
lerinden izole etmislerdir. Ampisilin direncini ise %100

olarak tespit etmislerdir.

Calismamizda P aeruginosa YBU’lerde %51.49 oranmin-
da endotrakeal aspiratlardan izole edilmis (Tablo 2) ve ilk
sirada karbapenem direnci goriilmiistiir (Sekil 5). Pediatri
YBU’lerde yapilan bir calismada da P. aeruginosa en gok
endotrakeal aspiratlardan elde edilmis ve ¢alismamizdaki
sonuca yakin oranda karbapenem direnci tespit edilmis-
tir**, Calismamizda yatakli servislerde ise %57.69 oranin-
da yara kiltiirlerinden izole edilmistir (Tablo 2). Calisma-
mizla uyumlu olarak bir yanik linitesinde de P. aeruginosa

en ¢ok yara kiiltiirlerinden elde edilmistir.*

P. aeruginosa’da amikasin hari¢ diger antibiyotiklerin
direnci YBU’lerde daha yiiksek diizeydedir. Imipenem,
levofloksasin, meropenem, siprofloksasin direng oranlari
YBU’lerde %50 nin iizerinde, servislerde ise %40’ tize-
rinde direng orani levofloksasinde goriilmiistiir. Her iki
serviste de en etkili ilag amikasin olmustur (Sekil 5).Ya-
pilan bazi ¢calismalarda da en etkili ilag amikasin olmus-

tur. 36,37

SONUC
Gram negatif bakteriler ve bunlardaki direng gelisimi
o6nemli bir sorundur. Caligmamizin sonucuna gdore hem
YBU’lerde hem de yatakli servislerdeki hastalardan izole
edilen Acinetobacter’in hem ¢ok goriilmesi hem de birgok
antibiyotige yiiksek oranda direngli olmasi kaygi uyan-
dirmaktadir. Antibiyotiklerin gelisigiizel ve yogun kulla-

minu direngli suslar arttirmaktadir. Bu nedenle YBUler

basta olmak iizere hastanelerde Gram negatif bakterilerin
dagilim ozellikleri ve ilag diren¢ oranlariin bilinmesi,
antibiyotiklerin dogru ve etkin kullaniminin yani sira ilag
diren¢ oranlarinin da azaltilabilmesi i¢in olduk¢a 6nemli-
dir. Kiiltlir ve antibiyogram sonuglarinin beklenilemedigi
durumlarda uygun ampirik tedavinin baglanilabilmesi i¢in
her hastanenin duyarlilik profilini belirlemesi 6nem arz

etmektedir.

Etik Kurul Onay1
Bu calisma icin Kahramanmaras Siitcii imam Univer-
sitesi Tip Fakiiltesi Klinik Arastirmalar Etik Kurulun-
dan 21.06.2022 tarihli 08 no’lu karariyla onay alinmis
olup Helsinki Bildirgesi kriterleri géz o6niinde bulun-

durulmustur.

Cikar Catismasi
Yazarlar tarafindan herhangi bir ¢ikar ¢atigmasi bildiril-

memistir.

Yazarlarin Katkilar
Z.0. ¢alisma konusunun belirlenmesi, makalenin yazilma-
sinda, B.K. verilerin elde edilmesi ve diizenlenmesinde,
M.Y.K ve A K. literatiir taramas1 ve makalenin gelistiril-
mesinde, M.A. ise ¢alismanin tiim asamalarda danismalik
ve yazinin gozden gegirilmesi asamalarinda rol almislar-
dir. Biitiin yazarlar ¢aligmanin dogrulugu ve biitiinligiin-

den sorumlu olmay1 kabul etmislerdir.
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Oz

Amag¢  Adana ili Seyhan ilgesindeki bir devlet hastanesinde yeni dogum yapmus kadinlarin saglik okuryazarligi (SOY) diizeyini tespit etmek ve anne ile yeni dogan agisindan saglik
sonuglarini degerlendirmektir.

Yontem ve  Bu caligma kesitsel tipte bir arastirmadir. Adana ili Seyhan ilgesindeki Adana Kadin Dogum ve Cocuk Hastaliklar1 hastanesinde yeni dogum yapmis kadinlarda galismaya
Geregler  katilmay: kabul eden 345 kadin galismaya dahil edildi. Ocak-Temmuz 2018 tarihleri arasinda yiiz yiize goriisme yapilarak anket uygulandi. Anket sosyodemografik bil-
giler ve Tiirkiye Saglik Okuryazarligi Olgegini (TSOY-32) igermekteydi. Istatistiksel analiz olarak frekans tablolari ve ki-kare testi kullanildi. P<0,05 anlamli kabul edildi.

Bulgular  Arastirmaya katilanlarin yas ortalamasi 27,54+5,86’yd1. Kadinlarin %4,63’1 (16) ilkogretim egitimini tamamlamamusken, %71,88’i (248) ilkogretim egitimini tamamla-
mistl, %23,47’si (81) lise ve tizeri bir okuldan mezun olmustu. Katihmecilarin %69,27’si (239) yetersiz SOY’a sahipti. Sorunlu SOY %14,49 (50), %9,56 (33) yeterli, %6,66
(23) ise mitkemmel SOY’a sahiptir. SOY ile yas, egitim durumu, bityiikanne 6grenim durumu, aile tipi, yasamlan yer, maddi gelir, calisma durumu, saglik hizmeti kullanim
ozellikleri ve gebelik egitimi alma arasinda anlamli bir iliski bulunmustur.

Sonug  Saglik okuryazarligi yeni sekillenen hastalik yiikleri ile gok 6nemli bir kavram haline gelmis olup, Tiirkiyede istenilen seviyenin gok altindadir. Ozellikle kadinlarin SOY
durumu tiim aileyi de etkileyecegi igin ayrica 6nem tegkil etmekte olup, SOY diizeylerinin yiikseltilmesine 6ncelik verilmelidir.

Anahtar

Kelimeler Saglik okuryazarlig; gebe; yeni dogan; kadin

Abstract

Introduction  The aim of this study was to determine the level of health literacy (HL) of women who had recently given birth in a state hospital in Seyhan, Adana and to evaluate the health
outcomes of the mother and the newborn.

Materials  This is a cross-sectional study. The study included 345 women who were new lyadmittedto Adana Gynecology and Obstetrics and Gynecology outpatient clinics in Adana
and Methods  province. During January-July 2018, a face-to-face interview was conducted. Sociodemographic information and Turkey health literacy contained. Frequency tables and chi-
square test were used as statistic alanalysis. P <0.05 was idered significant.

Results  The meanage of women was 27.54+5.86 years. While 4.63% of women (16) did not complete primary education, 71.88% (248) completed primary education, 23.47% (81)
graduated from a high school or higher school. 69.27% (239) of the participants had inadequate HL. 14.49% (50) had problematic HL, 9.56% (33) had sufficient HL, while 6.66%
(23) had excellent HL. Age, education level, grandmother education status, family type, place of residence, material in come, working status, health service use characteristics and
pregnancy education were found to be significant relationship with HL.

Conclusion  Healthliteracy is a concept that has become very important with the emerging disease burden, is well below the desired level in Turkey. Inparticular, the HL situation of women
is also important because it affects the whole family and priority should be given toraising the HL levels.

Keywords  Health literacy; pregnant; newborn; female
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GIRiS
SOY; kisilerin saghk ve saglikla ilgili konularda bilgi ve
fikir sahibi olmak, dogru kararlar verebilmek, sagliklarin:
gelistirmek ve yasam kalitelerini yiikseltmek i¢in giivenilir
kaynaklara ulagabilme ve bu kaynaklar1 dogru degerlen-

dirme konularindaki istek ve kapasiteleridir.'?

Diinya Saglik Orgiitii (DSO) okuryazarligin saghgin sosyal
belirleyicilerinden oldugunu ve saglikta esitsizligin gide-
rilmesi i¢in temel role sahip oldugunu raporlamistir.*

Kadinlarin Saglik Okuryazarligi diizeyi kendi sagligi ve
¢ocuklarinin saghginin korunmas: i¢in 6nemlidir. Ka-
dinlarin SOY seviyesi diistitkce dogru bilgilere ulasmada
yetersiz kalacaklar1 i¢in kendi sagliklarini ve ailelerinin
sagliklarini ilgilendiren konularda dogru ve zamaninda
kararlar almalar1 zorlasacaktir.> Gebelerin SOY diizeyini
olgen calismalarda SOY diizeyi daha diisiik gebelerin ta-
kiplerinin yeterli olmadigy, ilk takiplerini yaptirmakta ge¢
kaldiklar, seker yiikleme, ikili-iiclii test gibi taramalardan
daha az haberdar olduklar1 ve erken dogum, 6lii dogum
diisitk dogum agirlikli bebek dogurma gibi olumsuz gebe-
lik sonuglarinin daha sik oldugunu gosterir bulgular var-

dir.®

Gebenin kendi ve bebeginin saghigi icin dogum oncesi
donemde saglikla ilgili dogru bilgilere ulasmasi SOY dii-
zeyinin yeterli olmas: ile miimkiin olabilir’ Annelerin
Ogrenim diizeyi arttik¢a cocuklarin saghigini ve yagam ka-
litesini gelistirecek ucuz ve etkili 6nemlerin alinmasr arta-
caktir.’® Ulkemizde okuryazarlik kadinlar icin énemli bir
sorun olmaya devam etmektedir. Tiirkiye Niifus ve Saglik
Aragtirmalar1 (TNSA) sonuglarinda bebek ve ¢ocuk 6lim-

lalagi annelerin 6grenim diizeyi ile ilgili bulunmugtur.”

Ohnishi M. ve arkadaslarinin SOY diizeyi ile ilgili yaptik-
lar1 ¢alismalarinda saglik okuryazarhig: iyi diizeyde olan
annelerin daha az prematiire ve diisitk dogum agirlikl: be-
bek sahibi olduklari, yeni dogan 6liimlerinin daha az go-
rildiigli ve anne siitiiyle besleme oranlarinin daha ytiksek

oldugu tespit edilmistir.'> Kadinin okuryazarlik diizeyinin,

saglik kurulusunda dogum yapma, antenatal bakim alma
ve ¢ocukluk dénemi asilar: hakkindaki bilgi ile iliskisi gos-
terilmistir.">'* Kadinlarin saglik bilgisi ve saglikla ilgili ka-
rarlarinin tiim aile bireylerinin saglik durumlari tizerinde
onemli etkisi olmasi sebebiyle kadinlar, toplum sagligini

gelistirmede kilit role sahiptirler.

Bu calismanin amact Adana ili Seyhan flgesindeki bir
devlet hastanesinde yeni dogum yapmis kadinlarda saglik
okuryazarligi durumu ve anne ile yenidogan tizerindeki

saglik sonuglarini aragtirmaktir.

GEREC ve YONTEM
Arastirmanin Tipi
Calismamiz Adana ili Seyhan ilgesindeki Adana Kadin
Dogum ve Cocuk Hastaliklar1 hastanesinde yeni dogum
yapmis kadmlarin saglik okuryazarligi diizeyi ve bunun
anne ile yenidogan sagligina etkilerini belirlemeyi amag-

layan kesitsel tipte bir aragtirmadir.

Arastirmanin Evreni, Orneklem Se¢imi
Adana il merkezindeki Adana Kadin Dogum ve Cocuk
Hastaliklar1 hastanesinde dogum yapmis kadinlar evreni-
mizi olusturmaktadir. Adana ilindeki hastanelerde 2016
yilinda toplam 40.103 dogum ger¢eklesmis ve bunun
25.513 Seyhan Ilcesinde gergeklesmis olup bizim hastane-
mizin ayni yila ait dogum sayis1 11.852dir. (Tiim dogum-
larin %29,531) Popiilasyon biytikliigi olarak 11.852 raka-
mi kullanilmistir. G power yontemi ile saglik okuryazarlig
prevalansi %30, hata payr %5 almarak %95 giivenilirlik
ile 315+30 (%10 yanitlamama payi ile) kisiye ulagilmasi
hedeflendi. Caligmaya katilmay1 kabul eden 345 kadin
caligmaya dahil edildi. Okuma yazmasi olmayan, Tiirkce
bilmeyen ve saglik ¢aligan: olan kadinlar ¢aligmaya déhil

edilmedi.

Arastirmanin Uygulanmasi
Aragtirmanin verileri T.C. Cukurova Universitesi Tip Fa-
kiiltesi Girisimsel Olmayan Klinik Aragtirmalar Etik Ku-
rulunun 2 Mart 2018 tarihli 75 sayili izni ve Adana Kamu
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Hastaneler Birligi Genel Sekreterliginden alinan izinler
ile Adana Halk Saghg: Midirliigiinden alinan bilgiler ile
2018 Ocak-Temmuz aylari arasinda toplandi. Anketler
dogum yapmus olup ilk 24 saati i¢inde olan tiim kadinla-
ra hastane ortaminda yiiz yiize uygulandi. Anket verileri
toplanmadan sahislara aragtirma ve amaci konusunda
bilgilendirilme yapildi ve elde edilecek verilerin sadece
bilimsel amagli kullanilacag: ve kisisel bilgilerin gizliligi-
nin korunaca@i konusunda giivence verilerek yazili onam
alindi. Aragtirmayi kabul eden kadinlara sosyo-demogra-
fik 6zellikler, gebelik ve saglik bilgileri ile yenidogan bilgi-
lerini iceren anket formu ve Tiirkiye Saglk okuryazarlik

olgegi uygulandu.

Katilimcilarin Gebelik ve Yeni Dogan Bilgileri
Bu galismada gebelere hekimin tani koydugu astim, kronik
obstriiktif akciger hastaligi (KOAH), diyabetes mellitus,
hipertansiyon, serebro-vaskiiler hastalik, koroner arter
hastaligi, depresyon ve anksiyete gibi bir kronik hastalik
varlig1 “kronik hastalik 6ykiisti var” olarak kabul edildi.

Prenatal izleme baglama zamani gebeligin ilk 14 haftas
iginde olanlar zamaninda izleme baglamis, toplam izlem
say1s1 4 ve tizerinde olanlar yeterli izlem almis olarak si-

nifland1.'®

Annenin gebelik ncesi beden kitle indeksi (BKI) hesapla-
narak gebelikte almasi gereken kilo aralig1 belirlendi. Zayif
olan kadinlarin (BKi<18,5) gebelikte 12,5-18.0 kg, normal
agirhikta olanlarin (BKI: 18,5-24,9) gebelikte 11,5-16,0 kg,
hafif sigman olanlarin (BKI: 25,0-29,9) gebelikte 7,0-11,5
kg, sisman ve obez olanlarin ise (BKi>30.0) gebelikte 6,0
kg almasi beklenmektedir. Bu araliklar diginda kilo alim:
olan kadinlar, gebelikte yetersiz/uygunsuz kilo almis ola-

rak siifland1.'

Anketin yeni dogan boliimiinde katilimcinin dogum sekli,
kag haftalik dogum yaptigy, 1. ve 5. dk APGAR skoru, be-
begin yogun bakim ihtiyaci ve anne siitii alim1 sorgulandu.

Bu boliimdeki bilgiler hasta dosyasindan veya hastanenin

bilgi sistemden alindi. Apgar skoru 7-10 arasinda nor-
mal,<7 disiik kabul edildi.”

Saglik Okuryazarligi Olcegi-Tiirkiye Saglik Okuryazarlig:
Olgegi-32 (TSOY-32)

Tiirkiye Saglik Okuryazarligi Olcegi-32 (TSOY-32) kul-
lanilmugtir. Olgegin genel i¢ tutarlik katsayist (Cronbach
Alfa) 0,927 olarak saptanmuistir.

Olgek 32 sorudan olugsmaktadir ve besli Likert dlcegine
gore ¢ok kolay/kolay/zor/¢ok zor/fikrim yok seklinde ce-
vaplanmaktadir. Elde edilen puan dért kategoride siniflan-

dirllmigtir.

Asagidaki puanlamaya gore saglik okuryazarligs,
0-25 puan: yetersiz SOY

>25-33 puan: sorunlu - sinirli SOY
>33-42puan: yeterli SOY

>42-50puan: mitkemmel SOY, olarak tanimlanmaktadir.’®

Verilerin Analizi
Verilerin degerlendirilmesinde frekans tablolar1 ki-kare
testi, Fisher’sexact testi, Linear- by- Linearassosiation, li-

kelihoodratio yapildi.

Istatistiksel analiz igin SPSS 25.0 Windows paket programi
kullanildi ve P degerinin <0,05 oldugu durumlar istatistik-

sel olarak anlamli kabul edildi.

Arastirmanin Sinirhiliklar:
Caligma il merkezinde bulunan tek bir hastanede yapilmis
olmasi yeni dogum yapmis annelerin ankete katilmay1 red-

detmesi.

Arastirma Biitgesi
Cukurova Universitesi Bilimsel Arastirma Proje Birimin-
den TTU-2018-10380 no'lu aragtirmamiza proje fonu alin-

mustir.
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BULGULAR
Arastirmaya katilanlarin yas ortalamasi 27,54+5,86’yd1.
Kadinlarin %4,63’i (16) ilkogretim egitimini tamamlama-
migken, %71,881 (248) ilkogretim egitimini tamamlamig-
t1, %23,47si (81) lise ve tizeri bir okuldan mezun olmugtu.
Katilimcilarin %69,27’si (239) yetersiz SOY’a sahipti. So-
runlu SOY %14,49 (50), %9,56 (33) yeterli, %6,66 (23) ise

mitkemmel SOY’a sahiptir.

SOY diizeyi 30 yas Ustil kadinlarda en yiiksek bulunmus-
tur. Kadinin ve bityiikannenin egitim durumu artik¢a SOY
anlamli olarak yiikselmektedir. Bunun yaninda; ¢aligan,
sehir merkezinde yasayan, akraba evliligi yapmamis olan,
maddi geliri giderinden fazla olan ve ¢ekirdek ailede yasa-
yan kadinlarin SOY diizeyi anlamli olarak yiiksek bulun-
mustur. (Tablo 1)

Saglik durumunu orta ve kétii olarak belirtenler arasinda,
kendi saglik problemlerine ilk tepki olarak ihmal ve ken-
di kendine ge¢mesini bekleyen katilimcilarda, dizenli ilag
kullanimini gerektirecek hastalig1 olanlarda SOY diizeyi
yetersiz olanlarin orani ¢ok yiiksektir ve istatiksel olarak
anlamlidir. Hastanelerin Acil béliimiine gebelikten 6nce
ayda ortalama 3 veya daha fazla bagvuranlarin tamamu ye-
tersiz SOY a sahiptir. (Tablo 2)

Kadinlarin BKI’lerine gére almalari gereken kilo uygun/
uygun degil gruplarimizda SOY agisindan anlamli bir
farklilik bulunmamistir. {lk izlemini yaptirmakta geg kal-
mayan kadinlarda ve yeterli sayida izlem yaptiran kadin-

larda yeterli ve mitkemmel SOY oranlar: anlamli olarak

daha yiiksektir. Gebe takipleri i¢in aile hekimlerine giden
kadinlarda yetersiz SOY orani anlamli olarak daha yiiksek
¢ikmistir. Planli olarak gebe kalan kadinlarda SOY diizeyi
daha yiiksektir. ( Tablo3)

Caligmamizda sorunlu-sinirli SOY sezaryanle dogum
yapanlarda daha yiiksekti. Onun disindaki alt gruplarda
oranlar normal vajinal dogum (NVD) ve sezaryan (C/S)
acisindan benzerdi. Erken dogum yapanlarda yetersiz SOY
orani daha ytiksekti fakat bu istatiksel olarak anlamli de-
gildi. Bebegin dogum agirligi SOY acisindan anlamli bir
fark yaratmadi. Caliygmamizda APGAR 1dk ve 5dk. sokuru
disiik olan bebeklerin hepsinin annesi yetersiz SOY’a sa-
hipti. Yogun bakim ihtiyaci olan yeni doganlarin ise anne-
lerinin yetersiz SOY’a sahip olma ytizdesi anlamli olarak
daha yiiksekti. (Tablo 4)

Kadinlarin gebelik 6ncesi beden kiitle indeksi (BKI) ile
SOY arasinda anlamli bir iliski bulundu. Gebelikten 6nce
zayif olanlarda mitkemmel SOY daha ytiksekti. Gebe kal-
ma zamanini dogru bilenlerde mitkemmel SOY orani daha
yliksek bulundu. Dogumdan sonra etkili bir dogum kont-
rol yontemi kullanacagini belirten kadinlarda mitkemmel
SOY daha yiiksek, yetersiz SOY daha diigiiktii. Papsmear
testi yaptirmayan kadinlarda anlamli olarak yetersiz SOY
orani daha ytiksek bulundu. Diizenli meme muayenesi
yapan kadinlarda mitkemmel SOY daha yiiksek oranda
bulundu. Ambalajli gida aldiginda etiketini hi¢ okuma-
yan veya sadece son kullanma tarihine bakanlarda yetersiz
SOY etiketin tamamini okuyanlara gére anlamli derecede
yiiksek bulundu. (Tablo5)
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Tablo 1. Katilimcilarin Sosyodemografik Ozelliklerine Gére Saghk Okuryazarligi Durumlar

Saglik Okuryazarligi
Yetersiz Sinirlt Yeterli Miikemmel Toplam P
N %"* N %"* N %* N %" N %
Yas
<24 92 73,01 14 11,11 14 11,11 6 4,76 126 36,52
25-29 70 79,54 18 20,45 0 0 0 0 88 25,50 0,003*
230 77 58,77 18 13,74 19 14,50 17 12,97 131 37,97
Egitim
Egitimsiz 14 87,50 2 12,50 0 0 0 0 16 4,63
[lkégretim 187 75,40 28 11,29 29 11,69 4 1,61 248 71,88 0,000*
Lise ve iistii 38 46,91 20 24,69 4 493 19 23,45 81 23,47
Meslek
Ev hanim1 218 69,87 50 16,02 32 10,25 12 3,84 312 90,43 0.001%
Caligan 21 63,63 0 0 1 3,03 11 33,33 33 9,56
Yasadig1 Yer
Koy 114 77,02 14 9,45 14 9,45 6 4,05 148 42,89
0,020**
Kent 125 63,45 36 18,27 19 9,64 17 8,62 197 57,10
Akraba Evliligi
Evet 64 72,72 7 7,95 13 14,77 4 4,54 88 25,50
0,045*
Hayir 175 68,09 43 16,73 20 7,78 11 4,28 257 74,49
Maddi gelir
Gelir fazla 24 5581 2 4,65 6 13,95 11 25,58 43 12,46
Gelir gider esit 159 71,98 33 14,73 20 8,92 12 5,35 224 64,92 0,000*
Gider fazla 56 71,79 15 19,23 7 897 0 0 78 22,60
Aile tipi
Cekirdek 192 69,06 35 12,58 28 10,07 23 8,27 278 80,57 0,004
Genis 47 70,14 15 22,38 5 746 0 0 67 19,42
Biiytianne egitim durumu
Egitimsiz 229 92,33 11 4,43 8 3,22 0 0 248 71,88
ilkokul 10 13,69 37 50,68 23 31,50 3 4,10 73 2L,15 0,000 *
Ortaokul ve tistil 0 0 2 8,33 2 833 20 83,33 24 6,95
Toplam 345

*Satir yiizdesi, *Siitun yiizdesi , *Linear- by- Linearassosiation, **likelihoodratio
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Tablo 2. Katilimcilarin Genel Saglik Durumu Algist ve Saglik Hizmeti Kullanim Ozelliklerinin Saglik Okuryazarlig: ile Tligkisi

Saglik Okuryazarhig
Yetersiz Sinirh Yeterli Miikemmel Toplam P
N %* N %"* N %* N %"* N %°
Saglik Durumu
Iyi 104 53,33 37 18,97 31 15,89 23 11,79 195 56,52
Orta 119 90,15 13 9,84 0 0 0 0 132 38,26 0,000*
Koétii 16 88,88 0 0 2 1111 0 0 18 5,21
Kronik Hastalik
Evet 8 38,09 13 61,90 0 0 0 0 21 6,08
0,000*
Hayir 231 71,29 37 11,41 33 10,18 23 7,09 324 93,91
Saglik Problemine lk
Thmal 176 96,17 7 5,07 0 0 0 0 183 53,04
Hekime gitme 63 38,88 43 26,54 33 20,37 23 14,19 162 46,95 0,000"
Basvuru Sayist
<1 177 67,30 36 13,68 27 10,26 23 8,74 263 76,23 0.000*
2 54 72,97 14 1891 6 8,10 0 0 74 21,44
Toplam 345

“Satur yiizdesi, "Siitun yiizdesi , *likelihoodratio

Tablo 3. Annelerin Gebelikteki Kilo Alimina, Gebelik Izlemlerine ve Gebelik Planina Gore Gebelikteki saglik okuryazarligi Dagilimlary

Saglik Okuryazarlig
Yetersiz Sinirh Yeterli Miikemmel Toplam P

N %"* N %" N %* N %"* N %°
Kilo Alim1
Uygun 98 66,66 27 18,36 10 6,80 12 8,16 147 42,60 0.120*
Uygunsuz 141 71,21 23 11,61 23 11,61 11 5,55 198 57,39
{lk zlem
ilk 14 hafta 213 67,61 46 14,60 33 10,47 23 7,30 315 91,30 0.009%
Geg izlem 26 86,66 4 13,33 0 0 0 0 30 8,69
Toplam Izlem
Yeterli>4 216 67,50 48 15,00 33 10,31 23 7,18 320 92,75 011
Yetersiz 23 92,00 2 8,00 0 0 0 0 25 7,24
Izlemi Yapan
Eziizn‘i‘jgum 56 44,44 28 2222 23 1825 19 15,07 126 36,52 0.000°
Aile hekimi 183 83,56 22 10,04 10 4,56 4 1,82 219 63,47
Izlem nerede
Asm 183 83,56 22 10,04 10 4,56 4 1,82 219 63,47 0.000*
Diger 56 44,44 28 22,22 23 18,25 19 15,07 126 36,52
Planh Gebelik
Hayir 223 72,40 35 11,36 31 10,06 19 6,16 308 89,27
Evet 16 43,24 15 40,54 2 540 4 10,81 37 10,72 0,000*
Toplam 345

“Satur yiizdesi, "Siitun yiizdesi , *likelihoodratio

608




Sakarya Tip Dergisi 2022;12(4):603-615

COT ve Ark., Yeni Dogum Yapmis Kadinlarda Saglik Okuryazarhg:

Tablo 4. Katilimcilarin Genel Saglik Durumu Algist ve Saglik Hizmeti Kullanim Ozelliklerinin Saglik Okuryazarlig: ile Tligkisi

Saglik Okuryazarhig
Yetersiz Sinirh Yeterli Miikemmel Toplam P
N %* N %"* N %* N %"* N %°

Dogum $ekli
NVD 158 72,81 17 7,83 23 10,59 19 8,75 217 62,89 0.000*
C/S 81 63,28 33 25,78 10 7,81 4 3,12 128 37,10
Erken Dogum
Evet 26 81,25 4 12,50 0 0 2 6,25 32 9,27

0,065%
Hayir 213 68,05 46 14,69 33 10,54 21 6,70 313 90,72
Dogum Agirhigt
<2500 23 82,14 3 10,71 0 0 2 7,14 28 8,11

0,085*
>2500 216 68,13 47 14,82 33 10,41 21 6,62 317 91,88
APGAR 1.DK
Normal 223 67,78 50 15,19 33 10,03 23 6,99 329 95,36 0,007*
Diigiik 16 100,00 0 0 0 0 0 0 16 4,63 0,017**
APGAR 5.Dk
Normal 228 68,26 50 14,97 33 9,88 23 6,88 334 96,81 0,041*
Diigiik 11 100,00 0 0 0 0 0 0 11 3,18 0,049**
Yogun Bakim fhtiyact
Oldu 40 80,00 6 12,00 4 8,00 0 0 50 14,49 0,036*
Olmadi 199 67,45 44 14,91 29 983 23 7,79 295 85,50 0,033**
Toplam 345

aSatir ytizdesi, bSiitun yiizdesi,*likelihoodratio**Linear-by-LinearAssociation
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Tablo 5. Katilimcilarin Saghk Davranis Ozelliklerinin Saglik Okuryazarlig: {le iliskisi
Saglik Okuryazarligi
Yetersiz Sinirl Yeterli Miikemmel Toplam P

N %"* N %"* N %* N %" N %
BKI
Zayif 6 37,50 2 12,50 6 37,50 2 12,50 16 4,63
Orta 172 72,57 37 15,61 11 4,64 17 7,17 237 68,69 0,000*
Kilolu 61 66,30 11 11,95 16 17,39 4 4,34 92 26,66
Dogumdan Sonra Etkili Bir Dogum Kontrol Yontemi
Kullanmayacak 115 79,86 17 11,80 8 5,55 4 2,77 144 41,73 0,001*
Kullanacak 124 61,69 33 16,41 25 12,43 19 9,45 201 58,26
Dogru Gebe Kalma Zamanini
Bilen 80 82,47 6 6,18 0 0 11 11,34 97 28,11
Bilmeyen 159 64,11 44 17,74 33 13,30 12 4,83 248 71,88 0,000"
Papsmear
Yaptiran 8 29,62 3 11,11 5 18,51 11 40,74 27 7,82

0,000*

Yaptirmayan 231 72,64 47 14,77 28 8,80 12 3,77 318 92,17
Meme Muayenesi
Yapan 54 63,52 5 5,88 15 17,64 11 12,94 85 24,63 0.000*
Yapmayan 185 71,15 45 17,30 18 6,92 12 4,61 260 75,36
Ambalajli Bir Gida Almadan Once
Etiketini okuyan 71 47,97 32 21,62 22 14,86 23 15,54 148 42,89
f‘?;ei‘;lli‘;ma tari- 128 8533 14 933 8 533 0 0 150 43,47 0,000
Etiketine bakmayan 40 85,10 4 8,51 3 6,38 0 0 47 13,62
Toplam 345
“Satur yiizdesi, "Siitun yiizdesi, *likelihoodratio **Linear-by-LinearAssociation

TARTISMA
Gebelik ve dogum kadin i¢in saglik hizmetlerinden en sik
yararlandig1 dénemlerden birisidir. Bu donem saglikla il-
gili bilgi ve davraniglar1 6grenmeye agik olmasi nedeniy-
le soy diizeyini artirmada firsat olarak goriilmelidir. Bu
sebeple kadinin saglik okuryazarlik diizeyinin bilinmesi
onemlidir. Yeni dogum yapmis kadinlarin SOY diizeyle-
rinin belirlenmesi amaciyla yapilan bu ¢alismada %69,3’t
yetersiz SOY a sahipti. %14,5’i sorunlu SOY, %9,6%1 ye-
terli, %6,7’si ise mitkemmel SOY’a sahipti. Tirkiye Saglik
Okuryazarlig1 Gegerlilik ve Giivenirlilik Caligmasina gore
katilmcilarin saglik okuryazarhiginin %13,1’inde yeter-
siz; %39,6’sinda sorunlu, %32,9'unda yeterli, %14,5’inde

mitkemmel diizeyde oldugu gortlmistiir.19 Pirdal ve ar-

kadaslarinin Tiirkiyede gebeler iizerinde yaptiklar: ¢alis-
ma yeterli SOY diizeyini %86,7 bulmuslardir. Rosliza ve
Muhamad tarafindan yapilan calismalarda yitksek SOY
diizeyleri belirlenirken, Kawasaki ve Ohnishi tarafindan
yapilmis ¢alismalarda ise gebelerin SOY diizeylerinin de
disiik oldugu rapor edilmistir.!"**? Renkert S, Nutbeam
D. yaptiklar1 ¢aligmalarda yetersiz ve sinirda saglik okur-
yazarlik diizeyi %29 olarak bulmuslardir.® Kohan ve ark.
larinin 28 haftanin tizerinde gebeligi olan 150 kadini de-
gerlendiren calismalarinda gebelerin %347iiniin saglik
okuryazarlik diizeyini diisitk bulmuglardir.** Lindau ST ve
arkadaslarinin 529 kadinla yaptiklar1 bagka bir ¢alismada
diisiik saglik okuryazarlik diizeyi %40 bulunmugtur.” Lite-

ratiirde farkli sonuglarin bildirilmistir. Bunun nedenlerin-
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den biri genel kabul gérmiis bir SOY 6l¢eginin olmamasi
ve caligmalarda kullanilan olgek degerlendirmelerinin
farkli olmasi olabilir. Bizim ¢aligmamizda diger ¢alisma-
lardan daha diisiik SOY orani saptanmast nedeni tek mer-
kezli bir ¢alisma olmasi ve Adanadaki dogumlarin biiyiik
kisminin gergeklestigi hastane olmasina ragmen konum
olarak sosyoekonomik diizeyi ve egitim diizeyi daha de-
zavantajli vatandaglara hizmet vermesi olabilir. SOY birey-
lerin yagadiklari yerin kiiltiirel 6zellikleri, sosyal yapisi ve
saglik sisteminden etkilenmektedir. Saghigin belirleyicile-
rinden birisi olan ¢evresel faktorlerin, saglik tizerine etkisi

yiiksek oranda olmaktadir.>*

Ureme caginda cogu gen¢ kadinin 6ncesinde bir saglik
problemi olmamasi ve saglik hizmetine ihtiya¢ duymama-
lar1 nedeniyle SOY diizeylerinin diisiik olmasi bekledigi-
miz bir durumdu.27 Calismamizda 25-29 yaslar1 arasinda
olan kadinlarin SOY diizeyinin daha diisiik oldugu sap-
tand1. En yiiksek SOY oranlar ise 30 yas ve {izeri kadin-
lardaydi. Lupattelli ve ark. gok merkezli olarak yaptiklar1
caligmada ve Shieh ve arkadaglarinin klinik tabanli olarak
2008 yilinda ABDde yaptiklar: bir ¢alismada da ¢aligma-

mizla benzer sonuglar bulunmustur.®®

Bu ¢aligmada 6grenim diizeyi yiiksek olan gebelerin SOY
diizeylerinin daha yiiksek oldugu bulundu. Gebelerin
SOY diizeyi ve 6grenim diizeyini karsilastiran Endres LK
ve ark.,Cho RN ve ark., Mobley SC ve.ark ¢alismalarinda
benzer sonuglar bildirilmistir.*"2

Caligma grubumuzda katilimcr kadmlarin annelerinin
ogrenim diizeyi yiiksek olanlarin SOY diizeyleri anlaml
olarak daha yiiksekti. Ogrenim diizeyi yiiksek olan annele-
rin SOY diizeylerinin daha yiiksek olmas1 ve saglikli yasam
bi¢imi davraniglar: sergilemelerine ve bu durum c¢ocukla-
rinin 6grenim diizeyinin daha yiiksek olma ihtimalini ve
saglikli yasam bicimi davraniglar1 konusunda farkindalik-
larinin artmasina neden olarak SOY diizeylerinin yiiksek

olmasina katki saglamis olabilir.

Calismamizda ¢aligan kadinlarin SOY diizeyi daha ytiksek

bulunmustur. Endres ve ark. ABDde yaptiklar: ¢alismada
calisma hayatinda aktif olan gebelerin SOY diizeylerinin
daha yiiksek oldugu rapor edilmistir.® Lupatelli ve ark. Ca-
lismalarinda da benzer sonug bildirmektedir.’ Sebepleri
calisan kadinin sosyallesme, etkilesime ve ¢evreyle iletisi-
minin artmasi ve kendisine rol model bireylerle karsilas-

masi olabilir.

Calismamizda gekirdek aile yapisina sahip olan kadinla-
rin SOY diizeylerinin daha yitksek oldugu bulundu. Ge-
nis ailede yasayan kadinlar aile biiytiklerinin etkisi altinda
kalabilmekte olup kendilerinin ve bebeklerinin sagliklar
hakkinda dogru karar vermeleri zorlagmaktadir. Bu du-
rumun dogru olmayan bilgi ve tecriibelerin aktarilmasina
neden olarak kadinlarin SOY diizeylerini olumsuz yénde

etkilemis olabilir.

Ekonomik durum diizeyi diisiik olanlarda SOY diizeyinin
daha diisiik olmasi beklenmektedir. Ekonomik durumu iyi
olan kadinlar ayni zamanda daha iyi egitim alabilmekte ve
bu egitim sonucunda gelir getiren islerde ¢alisabilme ih-
timalleri artmaktadir. Ayn1 zamanda ekonomik durumu
daha iyi olan kadinlar ge¢im derdini daha az yasadiklar:
i¢in sagliklarini gelistirmek dogru bilgi bulma arayisina
girme ihtimalleri ve dolayisiyla SOY diizeyleri artacaktir.
Calismamizda elde edilen bulgular literatiir ile uyumlu
olarak gelir durumu iyi olanlarin SOY diizeyleri daha yiik-
sek bulunmustur. Durusu Tanriéver M ve ark ile Ozdemir
H ve ark Tiirkiyede yaptiklar: iki farkli ¢alismada ekono-
mik durumu iyi olanlarda SOY diizeyinin daha ytiksek ol-
dugunu bildirmislerdir."”** Endres ve arkadaslarinin yap-
tiklar bir calismada da gelir diizeyi iyi olan gebelerin SOY
diizeylerinin de yiiksek oldugu tespit edilmistir.®

Calismamizda kadinlarin gebelikten 6nceki BKI'leriyle
de SOY arasinda da anlamli bir iliski bulundu. Gebelikten
once zayif olanlarda SOY en yiiksek seviyedeydi. Bireyin
SOY diizeyi artik¢a saglikli yasam bicimi davranist goster-

mesi, BKI'nin diisitk olmasi beklenen bir durumdur.

611




Sakarya Tip Dergisi 2022;12(4):603-615
COT ve Ark., Yeni Dogum Yapmis Kadinlarda Saglik Okuryazarhg:

Degerlendirmemiz neticesinde saglik okuryazarlig: dii-
zeyinin besinlerin son tiiketim tarihine bakma ile iligkili
oldugu, fakat yillik saglik kontrolii ve Pap smear testi yap-

tirma ile iligkili olmadig1 bulunmustur.

Saglik okuryazarligi, algilanan saglik durumu ile de ilgi-
lidir.Yeterli SOY’a sahip kisilerin, sagliklariyla ilgili bilgi-
lere ulagmasi ,sagliklarinin daha koétiiye gittigini hissetme
durumunda ise saglik problemlerini ¢6zme olasilig1 daha
yiiksektir.*! Bizim ¢aligmamizda bu oran %47 idi ve SOY
ile anlamlr olarak iliskili bulunmugtur. Emel Filizin ¢alig-
masinda gebe kadinlarin sagliklari ile ilgili bir problem ol-

dugunda hekime gitme oran1 %75,9 bulunmustur.*

Yetersiz saglik okuryazarlig kisilerin saglik hizmetlerine
ge¢ basgvurarak erken koruyucu bakim i¢in ge¢ kalmalari-
na ve hastane yatislarinda artisa neden olmaktadir. Saglik
okuryazarliginin hastane yatis oranlar1 ve acil servis hiz-
metlerinin kullanimu ile ilgisini aragtiran pek ¢ok ¢alisma,
saglik okuryazarhiginin yetersiz oldugu gruplarda saglk

hizmetlerinin kullaniminin arttigini géstermektedir.”

Diisiik SOY diizeyi ile genel sagligin kotii olmasi ve saglik
risklerinin fazla olmas: gibi saglikla ilgili olumsuz sonug-
lar arasinda 6nemli bir bag vardir. Calisma grubumuzda
genel saglik durumunun daha iyi oldugunu belirtenler-
de SOY daha yiiksek bulundu, kronik hastalig1 olanlarda
SOY diizeyi daha diigiik bulundu. Sorensen ve ark. ¢alis-
malarinda SOY diizeyi diisiik olanlarin genel olarak saglik
durumlarinin daha kéti oldugunu ve kronik hastaliklarin
daha fazla goriildiigiinii rapor etmislerdir.** Schillinger ve
ark. SOY diizeyi diisiik olanlarin saglik profesyonellerinin
soylediklerini anlayamadiklarindan dolay1 tedavi uyum-
larinin ve hastalik bakimlarinin daha kétii oldugunu bil-
dirmislerdir.*® Sudore ve ark’nin aragtirmasinda koruyucu
hizmetlere erisim son 12 ayda grip asis1 olma durumu ve
tibbi hizmetlere erisim saglik giivencelerinin olup olmama
durumu ile birincil bakima erisim ise diizenli doktor/sag-
lik kurumuna gitme durumu ile sorgulandiginda yetersiz

saglik okuryazarlig1 olan bireylerin tibbi tedaviye, koruyu-

cu hizmetlere ve birincil bakima daha az eristikleri tespit

edilmistir.*

Bizim ¢aligmamizda da kendi kendine meme muayenesi
yapan ve pap smear testi yaptirmis olan kadinlarda SOY
diizeyi anlamli olarak daha yiiksek bulundu. Koruyucu
saglik hizmetlerinin kullanimu ile ilgili Bennett IM ve ark
ile Guerra CE ve ark yapmuis olduklar: ¢aligmalarda yeter-
siz SOY olan kisilerde mamografi ile grip agilamalarinin

daha dustik diizeylerde oldugu gosterilmistir.>”*

Ambalajli bir gida almadan 6nce etiketinin tamamini oku-
yanlarda SOY, sadece son kullanma tarihine bakanlardan
daha yiiksek ¢ikmug, etikete hi¢ bakmayanlarda ise en dii-
stik cikmistir. Ambalajli gida tiiketimi tavsiye edilmese
de giinliik hayatta sik sik almak durumunda kaliyoruz en
azindan kadinlarin etiketlerini okumast, igerikleri konu-
sunda haberdar olmasy, igerikleri daha temiz trtnler seg-
melerini saglayabilir bu da SOY diizeyinin yiikseltilmesiy-

le olacaktur.

Caligma grubumuzda gebelikleri plansiz olanlarda SOY
daha diisiik diizeydeydi. Lori JR ve ark ile Lupattelli A.ve
ark. tarafindan gebeler tizerinde yapilan ¢alismalarda SOY
yiiksek olanlarin gebelik 6ncesinde danigsmanlik hizmet-
lerinden yararlanma ve gebeliklerinin planli olma o6zel-
liklerinin daha fazla oldugu bildirilmistir.”® Diisiik SOY
diizeyi olan kadinlarin tiim saghk hizmetleri gibi aile
planlamasina yonelik hizmetlerden de yeterli diizeyde fay-
dalanamama ve planlamadiklar: bir zamanda gebe kalma
ihtimalleri daha fazladir. Gebeligin planli olup olmamasi
saglik hizmetlerinden yeterince faydalanmay: etkileyen
faktorlerden birisidir. Magadi ve ark. yaptiklar: ¢alismada
gebeliginin planli olma durumunun dogum oncesi do-
nemde saglik hizmetlerinden yararlanmay1 olumlu yénde
etkileyen 6nemli faktorlerden birisi oldugu gosterilmis-
tir.** Planlanmayan gebeliklerde dogum oncesi dénemde
sunulan saglik hizmetlerinden etkili sekilde yararlanma
olasilig1 azalmaktadir. Bu durum gebeligi planli olmayan-

larda SOY diizeyinin diisitk olmasina neden olmus olabilir.
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Kadinlar dogum ydntemine karar verme siirecinde ai-
leleri, arkadas cevreleri ve medyada yer alan haberlerin
etkisi altinda kalabilirler. Sezeryan ile dogumun daha
givenli oldugunu diisiinme, dogum yontemleri hakkin-
da yeterince bilgilendirilmeme, dogumhane ve dogum
stirecinden korkma gibi nedenler tibbi neden olmadan
gebelerin sezeryan ile dogum yontemini se¢gmelerine ne-
den olabilmektedir.***! Dogum sekline karar verilmesinde
gebelerin dogru bilgilendirilmeleri ve uygun dogum sekli-
ne yonlendirilmeleri 6nemlidir. Gebelere dogum y6ntemi
ile ilgili yapilacak bilgilendirme ¢alismalarinin amacina
ulasmasinda ve sagliklari ile ilgili dogru karar verebilme-
lerinde SOY 6nemlidir. Calismamizda vajinal yolla dogum
yapmak isteyenlerin saglik okuryazarliklarinin daha ytik-
sek oldugu saptandi ve bu beklenen bir durumdu. Cox’un
2014 yilinda ABD'de yaptig1 calismada gebelerin saglik ve
say1sal okuryazarlik diizeylerinin dogum yontemine karar
vermeyi etkileyen 6nemli faktorlerden oldugu bildirilmis-
tir.*? King TL ve ark. ile Kananikandeh S ve ark. yaptiklar
calismalarda normal dogum tercih eden kadinlarmm SOY

diizeyi daha yiiksek bulunmugtur.***

Aileler kii¢itk gocuklarinin glinlitk temel bakimlarini kar-
sitlamak zorundadir ve bunu karsilarken dogru, saglikli
secimler yapmada dogru zamanda saglik kurumuna bas-
vurabilmede aile en ¢cok da annenin SOY becerisini kullan-
maktadir. Kummervold PE ve ark ile Ross LA ve ark. ¢alis-
malarinda ebeveynlerin saglik okuryazarlik diizeyleri ile
hem kendileri hem de ¢ocuklarinin saglik sonuglar: ara-
sindaki iliskiyi ortaya koymustur.*>* Disiik saglik okurya-
zarligina sahip annelerin diisitk dogum agirlikli bebeklere
sahip olma ihtimalinin daha fazla oldugu gosterilmigtir.*”
Sander yetersiz SOY becerisine sahip annelerin yeni dogan
bebekler i¢in alman evde bakim hizmetinden daha az ya-
rarlandiklarini gostermistir.*® Ingilterede Sanz E.J. ve ark.
yaptilar1 ¢alismalarinda aileleri digiik saglik okuryazarlik
diizeyine sahip Tip 1 diyabetli gocuklarin HbAlc seviye-
sinin kontrol grubuna goére daha yiiksek oldugu goriil-
miistiir.* Sanders LM. ve ark. diisiik saglik okuryazarlig:

olan ailelerin ¢ocuklarinin daha az saglik sigortasina sahip

oldugu, karsilanmayan saglik gereksinimlerin oldugu ve
diizenli olarak bir ¢ocuk doktoru tarafindan degerlendiril-
medigi ¢alismalarinda ifade edilmistir.** Kaufman ve ark
dogumdan sonra ilk 2 ay emziren veya hi¢c emzirmeyen
annelerin saglik okuryazarlik diizeyini karsilastirdiklar
caligmalarinda emzirme oranini saglik okuryazarligr dii-
stik olanlarda % 23, yiiksek olanlarda %54 olarak bulmus-
tur.*® Ohnishi ve ark yeterli SOY diizeyine sahip kadinlarin
bebeklerini daha fazla emzirdiklerini, daha az diisiik do-
gum agirlikli ve prematiire bebek dogurduklarini ve bebek

olimlerinin daha az oldugunu ifade etmistir."

Bizim ¢aliymamizda anne SOY diizeyinin yeni dogan so-
nuglar1 agisindan bakildiginda erken dogum ve bebegin
yogun bakim ihtiyaci a¢isindan anlamli bir fark buluna-
mazken, SOY diizeyi daha diisiik olan kadinlarin bebek-
lerinin 1. ve 5.dk APGAR skorlar1 SOY diizeyi yiiksek
olanlardan anlamli derecede diistiktii. Erken dogum, DDA
bebek ve yogun bakim ihtiyaci olan bebegin annenin SOY
diizeyinden farkli ¢ikmasmin sebebi bu sonuglarin ne-
denlerinin yeterince irdelenmemesi 6nlenemez tibb1 ne-
denlerle olmus olma olasiiginin ekarte edilmemis olmasi

olabilir.

SONUC ve ONERILER
Ana-gocuk sagligiin korunmasinda, gelistirilmesinde ve
iyilestirilmesinde SOY diizeyinin yiikseltilmesi halk sagli-

gimin 6nemli konularindandir.

SOY diizeyinin ytkseltilmesi i¢in yapilacak ¢aligmalarin
ilki kadinlarin mevcut SOY diizeyinin 6l¢iilmesidir. Birin-
ci basamak saglik hizmeti sunucularinin bireylerin SOY
diizeyini 6lgmesi, gerek takip gerekse tedaviyi bu diizeye
gore anlagilir kilmasi ve diisiik SOY diizeyi olan kisilere bu

konuda egitimler diizenlemesi 6nemlidir.

Calismay1 yaptigimiz hastanede SOY diizeyi ¢ok disiik
bulundu. Ozellikle sosyoekonomik yonden dezavantajli
kisilerin saglik okuryazarligini yiikseltmek 6ncelikli hedef

olarak kisir dongiiniin kirilmasi saglanmalidir.
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Kadinin kendisi ile birlikte ailesinin sagligindan sorumlu
oldugu distintldigiinde, toplumun SOY diizeyinin yiik-
seltilmesinde kadinlar 6n planda tutulmalidir. Kiz ¢ocuk-
larinin okula gonderilmesi igin aileler tegvik edilmeli ve

buna y6nelik hukuksal diizenlemeler yapilmalidur.

Gebelik déneminde saglik hizmetlerinden yararlanma
siklig1 artmakta olup bu donem saglik egitimi i¢in firsat

olarak goriliip degerlendirilmelidir.

Cok boyutlu bir kavram olan SOY’un yiikseltilmesi sos-
yokiiltiirel yapiegitim sistemi ve saglik sistemi gibi ¢ok
yonlii yaklasimla miimkiin olabilir. Yeterli SOY diizeyi,
kisilerin saglik hizmetlerine kolay erismelerini, koruyucu
saglik hizmetlerinden daha fazla yararlanmalarini, saglik
bilgilerini dogru anlama ve yorumlayabilmelerini saglaya-
caktir. Bununla birlikte tibbi tedavi uygulama hatalarinin
azalmasiny, acil servis kullanimi ile hastane yatiglarinin
daha az olmasimi saglayacaktir. Toplumun iyilik halinin
gelistirilmesi, saglikli yagsam, saglik kurumuna bagvurular-
da azalma ile saglik harcamalarinda azalma saglayacaktir.
Giigli nedensel iligkilerin ortaya konmasi i¢in kanit diizeyi
yiiksek ¢alismalara gereksinim duyulmaktadir. Yapilacak
calismalarin ¢ok merkezli yapilmasi bulgularin giivenilir-

ligini artiracaktir.

Makalemizin herhangi bir kurum, kurulus ve kisi ile ¢ikar
catigmast yoktur ve yazarlar arasinda ¢ikar ¢atigmasi bu-

lunmamaktadir.

Calismamiz icin T.C. Cukurova Universitesi Tip Fakiil-
tesi Girisimsel Olmayan Klinik Arastirmalar Etik Kuru-

lunun 2 Mart 2018 tarihli 75 sayili izni alinmistir.

Cukurova Universitesi Bilimsel Arastirma Proje Birimin-
den TTU-2018-10380 no’lu aragtirmamiza proje fonu alin-

muistir.

614




Sakarya Tip Dergisi 2022;12(4):603-615
COT ve Ark., Yeni Dogum Yapmis Kadinlarda Saglik Okuryazarhg:

—

[

N

“w

o

N

o

©

23.

26.

Kaynaklar

. Sorensen K, Pelikan JM, Réthlin E Ganahl K, Slonska Z, Doyle G. Literacy in Europe:-

comparative results of the European health literacy survey (HLS-EU). European journal of
public health, 2015; 25 (6): 1053-1058.

. Nutbeam D, Health Promotion Glossary, Health Promotion International,1998; 13 (4) :

349-364

. Kickbusch I, Pelikan LM, Apfel F, Tsouros AD, World Health Organization, Regional Office

for Europe, 2013

. Health CoSDo. Achieving health equity: from root causes to fair outcomes: Commission

onSocial Determinants of Health, interim statement,2007

. Halstead JA. Understanding the impact of health literacy on women’s health. Journal of

Obstetric, Gynecologic ¢ Neonatal Nursing, 2009; 38 (5) : 601-12.

. Endres LK, Sharp LK, Haney E, Dooley SL. Health literacy and pregnancy preparedness in

pregestational diabetes, Diabetes Care, 2004; 27(2):331-4.

. Lori JR, Dahlem CHY, Ackah ]V, Adanu RM, Examining antenatal health literacy in Gha-

na,Journal of Nursing Scholarship,2014; 46(6): 432-40.

. Shieh C, Mays R, McDaniel A, Yu J. Health literacy and its association with the use of infor-

mation sources and with barriers to information seeking in clinic-based pregnant women,
Health care for women international,2009; 30(11): 971-88.

. Lupattelli A, Picinardi M, Einarson A, Nordeng H, Health literacy and its association with

perception of teratogenic risks and health behavior during pregnancy,Patient education and
counseling,2014; 96(2):171-75

. Erisim: http://www.unesco.org.tr/Pages/48/10/E%C4%9Fitim Erisim tarihi:05.02.2018
. Saglik Bakanligi, Hacettepe Universitesi Niifus Etiidleri Enstitiisii. Tiirkiye Niifus Ve Sag-

ik Arastirmast, Ankara,2013 Erisim:http://www.hips.hacettepe.edu.tr/tnsa2013/rapor/
TNSA_2013_ana_rapor.pdf Erisim Tarihi:05.09.2018.

. Ohnishi M, Nakamura K, Takano T. Improvement in maternal health literacy among preg-

nant women who did not complete compulsory education: policy implications for commu-
nity care services,Health Policy; 2005,72(2):157-64.

. Baker LM, Wilson FL, Nordstrom CK, Legwand C., Mothers’ knowledge and informati-

Lildhood i 7

ions,Issues in c

on needs relating to cl
5ing,2007;30(1-2):39-53.

1p ive pediatric nur-

. Mojoyinola J., Influence of maternal health literacy on healthy pregnancy and pregnancy

outcomes of women attending public hospitals in Ibadan, Oyo State, African Research Re-
view,2011;5(3).

. TC Saglik Bakanligi(2014), Tiirkiye Halk Saghg Kurumu, Dogum Oncesi Bakim Yonetim

Rehberi  https://sbu.saglik.gov.tr/Ekutuph
hi:10.06.2018

OM (Institute of Medicine) Nutrition During Pregnancy. Washington, DC: National Aca-
demy Press, 1990

http://tuik.gov.tr/UstMenu.do?metod=temelist Erisim: 05.06.2017

kitaplar/dog bakim.pdf Erisim Tari-

. Okyay BAbacigil F Tiirkiye Saghk Okuryazarligi Olcekleri Giivenilirlik ve Gegerlilik Cahg-

mas1,2016

. Durusu Tanriover M, Yildirim H, Demiray F, Cakir B, Akalin H. Tiirkiye Saghk Okuryazar-

g1 Aragtirmast, Ankara, Saglik-Sen Yayinlar,2014

. Yalgin BM, Pirdal H, Unal M. Gebelerin gebelik izlemleri, gebelikleri ile ilgili bilgi diizeyleri

ve etkileyen faktorler, Tiirkiye Aile Hekimligi Dergisi,2016,20(1):7-15.

. Rosliza A, Muhamad ]. Knowledge, attitude and practice on antenatal care among Orang

Asli women in Jempol, Negeri Sembilan. Malaysian ] Public Health Med,2011;11(2):13-21.

. Kawasaki R, Ito H, Ohnishi M. Factors associated with maternal health knowled-

ge among pregnant women in a remote region of Paraguay. ] Health & Human Eco-
logy,2015;81(2):56-67.

Hom ]M, Lee JY, Divaris K, Baker AD, Vann Jr WE Oral health literacy and knowledge
among patients who are pregnant for the first time, The Journal of the American Dental
Association,2012;143(9):972-80.

. Renkert S, Nutbeam D. Opportunities to improve maternal health literacy through ante-

natal education: an exploratory study,Health Promotion International,2001;16(4):381-8.

. Lindau ST, Tomori C, Lyons T, Langseth L, The association of health literacy with cervical

cancer prevention knowledge and health behaviors in a multiethnic cohort of women, Ame-
rican journal of - Elsevier,2002

Takano T, Nakamura K. An analysis of health levels and various indicators of urban
environments for Healthy Cities projects. Journal of Epidemiology & Community He-
alth,2001;55(4):263-70.

27. Cho RN, Plunkett BA, Wolf MS, Simon CE, Grobman WA.Health literacy and patient
understanding of screening tests for aneuploidy and neural tube defects. Prenatal diagno-
5i5,2007;27(5):463-7.

. Mobley SC, Thomas SD, Sutherland DE, Hudgins ], Ange BL, Johnson MH. Maternal health

literacy progression among rural perinatal women. Maternal and child health journal,2014;

18(8):1881-92.

LeVine RA, LeVine SE, Rowe ML, Schnell-Anzola B. Maternal literacy and health behavior:

aNepalese case study. Social science & medicine.2004; 58(4): 863-77.

Ozdemir H, Alper Z, Uncu Y, Bilgel N. Health literacy among adults: a study from Turkey.

Health education research.2010; 25(3): 464-477.

Scott TL, Gazmararian JA, Williams MV, Baker DW. Health literacy and preventi-

ve health care use among Medicare enrollees in a managed care organization, Medical

care,2002,40(5);395-404.

. Filiz E. Saglik Okuryazarliginin Gebelik ve Saglik Algist ile Iliskisi, Halk Saglgt Anabilim

Dali Doktora Tezi, 2015, Konya

Berkman ND, Sheridan SL, Donahue KE, Halpern D], Crotty K, ,Low Health Literacy and

Health Outcomes: An Updated Systematic Review, Ann Intern Med.2011,155;97-107

Sorensen K, Pelikan JM, Réthlin F, Ganahl K, Slonska Z, Doyle G. Health literacy in Euro-

pe:comparative results of the European health literacy survey (HLS-EU). European journal

of public health,2015,25(6);1053-8.

Schillinger D, Bindman A, Wang E Stewart A, Piette ]. Functional health literacy and the

diabet:

2

53

29.

30.

3

=

3.

N

33.

34.

3.

Il

quality of physician—patient ¢ patients, Patient education
and counseling,2004;52(3):315-23.

Sudore RL, Mehta KM, Simonsick EM, Harris TB, Newman AB, Satterfield S, Rosano C,
Rooks RN, Rubin SM, Ayonayon HN, Yaffe K. Limited literacy in older people and dispari-
ties in health and healthcare access.] Am Geriatr Soc 2006;54(5):770-6.

Bennett IM, Chen ], Soroui JS, White S. The contribution of health literacy to disparities
in selfrated health status and preventive health behaviors in older adults,Ann Fam Med,
2009;7:204-11

Guerra CE, Krumholz M, Shea JA. Literacy and knowledge, attitudes and behavior about
mammography in Latinas. ] Health Care Poor Underserved; 2005;16: 152-66.

ication among

36.

37.

38.
39. Magadi MA, Madise NJ, Rodrigues RN. Frequency and timing of antenatal care in Kenya:
explaining the variations between women of different communities. Social science ¢ medi-
cine,2000; 51(4): 551-61.

Ergdl §, Kiirtiincii M. Bir Universite Hastanesinde Kadinlarin Sezaryen Dogum Tercihlerini
Etkileyen Faktorler. Hacettepe Universitesi Hemsirelik Fakiiltesi Dergisi, 2014;1(3).

40.

4

=

Yasar O, Sahin Fk, Cosar E, Koken Gn, Cevrioglu As. Primipar kadinlarin dogum tercih-
leri ve bunu etkileyen faktorler. Turkiye Klinikleri Journal of Gynecology and Obstetri-
¢5,2007;17(6):414-20.

Cox KJ.,Counseling women with a previous cesarean birth: Toward a shared decision-ma-
kingpartnership, Journal of midwifery & women’s health,2014;59(3):237-45.

King TL.Can a vaginal birth after cesarean delivery be a normal labor and birth? Lessons

42.

43.
from midwifery applied to trial of labor after a previous cesarean delivery. Clinics in peri-
natology,2011;38(2):247-63

44. Kananikandeh S. Persuading Iranian Women toward Normal Vaginal Delivery: Using

N

Pictorial Perception of the Labour Process. Open Access Macedonian Journal of Medical
Sciences,2018:6(6);1145-52.

Kummervold, BE., Chronaki, C,E., Lausen, B., Prokosch, H,U., Rasmussen, J., Santana S.,et
all.eHealth trends in Europe 2005-2007: A PopulationBased Survey. Journal of Medical
Internet Research,2008; 10(4).

Ross LA., Frier, BM, Kelnar CH, Deary I]. Child and Parental Mental Ability and Glycaemic
Control in Children With Type 1 Diabetes, Diabet Med,2001; 18 (5):364-369.

Kohan S, Ghasemi S, Dodangeh M. Associations between maternal health literacy and pre-

45.

46.

47.
natal care and pregnancy outcome. Iran ] Nurs Midwifery Res.2007; 12(4): 146-52.
Sanders, L,M., Lewis, J., Brosco, J,PLow Caregiver Health Literacy: Risk FactorfFor Child
Access to A Medical Home. In Pediatric Academic Societies Annual Meeting,2005;15.

Sanz, E,]. Concordance and Children’s Use of Medicines. BMJ,2003; 327,858-860.
Kaufman H, Skipper B, Small L, Terry T, McGrew M,Effect of literacy on breast-feeding
outcomes, Southern Medical Journal ,2001;94(3):293-296

48.

49.
50.

615




RESEARCH ARTICLE / Arastirma Makalesi

Antiviral Activity and Wound Healing Potential of a Traditionally
Used Herbal Oil Blend

Geleneksel Kullanima Sahip Bitkisel Bir Yag Karigiminin Yara lyilesmesine Etkileri
ve Antiviral Aktivitesi

Seving Yanar", Elvan Sahin', Burcin Asutay?, Ahmet Ozbek**, Fikrettin Sahin>
! Sakarya University Faculty of Medicine, Department of Histology and Embryology, Sakarya, Tiirkiye
*Yeditepe University Faculty of Engineering and Architecture, Department of Genetics and Bioengineering, Istanbul, Tiirkiye
? Sakarya University Faculty of Medicine, Department of Medical Microbiology, Sakarya, Tiirkiye (Former address)
* Altinbas University Faculty of Medicine, Department of Medical Microbiology, Istanbul, Tiirkiye

Yazigma Adresi / Correspondence:

Seving Yanar
Sakarya University Faculty of Medicine, Department of Histology and Embryology, Sakarya, Turkey
T: +90 533 268 59 03 E-mail : sevincyanar@sakarya.edu.tr
Gelis Tarihi / Received : 05.04.2022 Kabul Tarihi / Accepted: 19.07.2022 Cevrimigi / Online: 28.12.2022
Orcid ve Mail Adresleri

Seving Yanar https://orcid.org/0000-0002-6438-7385, sevincyanar@sakarya.edu.tr
Elvan $ahin https://orcid.org/0000-0001-8585-9903, elvansahin@sakarya.edu.tr
Ahmet Ozbek https://orcid.org/0000-0001-8938-6533, ahmet.ozbek@altinbas.edu.tr
Burgin Asutay https://orcid.org/0000-0002-0253-8336, burcin.keskin@yeditepe.edu.tr
Fikrettin Sahin https://orcid.org/0000-0003-1503-5567, fsahin@yeditepe.edu.tr

Cite this article/Atif: Yanar S, $ahin E, Asutay B, Ozbek A, Sahin E. Antiviral Activity and Wound Healing Potential of a Traditionally Used Herbal Oil Blend.
Sakarya Med ] 2022 ;12(4): 616-623 DOI: 10.31832/smj.1097068

* This article is based on Seving Yanar's M.Sc thesis (YOK number: 396476) conducted in the Department of Histology and Embryology in Medical Faculty of Sakarya University

Abstract

Objective ~ Complementary and alternative medicine (CAM) has an increasing usage in the last decades throughout the world. Herbal medicine, the most preferred CAM, is used
in the treatment of various disorders by approximately eighty percent of the world’s population. In this study, it was aimed to determine the antiviral activity and wound
healing potential of a special herbal oil blend prepared from Olea europaea, Nigella sativa and Rosmarinus officinalis that has been used for centuries in Middle and East
Anatolia.

Materials ~ The nontoxic concentration of herbal blend was determined by MTS assay. This concentration was investigated for its wound healing potential using in vitro scratch assay
and Methods  on HaCaT cells. A scratch was made on cultured keratinocyte cell layer and the herbal blend was added to medium. Pictures of cells were taken at different time points. The
antiviral activity was determined using Adenovirus type 5 and Poliovirus type 1 on HEp-2 cells. Virus titer was calculated by Spearman-Karber method.

Results  The nontoxic concentration of the blend was found to show statistically higher wound healing rate in compare to control group at the end of 12, 24 and 36 hours. According
to antiviral efficacy test, four log of reduction in virus titer was seen, which meant that the mixture was quite effective against the viruses used in the study.

Conclusion  The study shows that the special herbal blend speed up wound healing rate and it also has antiviral activity.

Keywords  Olea europaea; Nigella sativa; Rosmarinus officinalis; antiviral; wound healing

Oz

7, 7

Ama¢  Modern tip yi lerine ek olarak kull tedavi yo, ini tanimlayan Geleneksel, Tamamlayict ve Alternatif tip (GTAT) kullaniminda son yillarda diinya genelinde bir
artis meydana gelmistir. En sik kullanilan GTAT yontemlerinden biri olan bitkisel tip diinya niifusunun yaklasik yiizde sekseni tarafindan cesitli rahatsizliklarin tedavisinde
kullamilmaktadir. Bu ¢calismada, geleneksel tipta ok yonlii etkileriyle bilinen Olea europaea, Nigella sativa ve Rosmarinus officinalis bitkilerinden ozel olarak hazirlanan, Orta

ve Dogu Anadoluda yiizyillardir kullanilan bir yag karisimin antiviral etkisinin ve yara iyilesme siirecine katkisinin arastirilmas: amaglanmgtir.

Geregve  Calis ilk ag da, yag karis hiicrelere toksik olmayan dozu MTS testi ile belirlendi. Belirlenen dozda yag karisiminin in vitro scratch (¢izik) testi kullanilarak
Yontemler  HaCaT hiicrelerinde yara iyilesmesine etkisini incelendi. Bunun iin, kiiltiire edilmis keratinosit hiicre tabakasinda ¢izik olusturulduktan sonra yag kombinasyonu uygulandi ve
farkli zaman araliklarinda hiicrelerin fotograflar: gekildi. Yag karisiminin antiviral etkinligi ise HEp-2 hiicrelerinde Polioviriis tip 1 ve Adenoviriis tip 5 kullamlarak arastirilds.

Viriis titresi Spearman-Karber metodu kullanilarak hesaplandi.

Bulgular  Toksik etkisi olmadig1 belirlenen %0,005’lik yag kombinasyonu uygul grupta yara kap hizimin kontrol grubu ile karsilagtirildiginda 12., 24. ve 36. saat sonunda
istatistiksel olarak Gnemli derecede fazla oldugu tespit edildi. Antiviral etkinlik analizi sonucunda yag karisiminin viriis titresinde en az dort log azalmaya neden olarak
Polioviriis tip 1 ve Adenoviriis tip 5 viriislerine karsi oldukga etkili oldugu ortaya kondu.

Sonu¢  Calisma sonuglari yag karis yara iyil ini hizlandirict etkisi oldugunu ve antiviral aktiviteye sahip oldugunu gostermistir.

Anahtar  Olea europaea; Nigella sativa; Rosmarinus officinalis; antiviral; yara iyilesmesi
Kelimeler
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INTRODUCTION
Complementary and alternative medicine (CAM) descri-
bes a set of treatment methods used in addition to or in
place of modern medical treatment. CAM applications are
widely used all over the world and in all age groups. It is
reported that the frequency of use is twice as high in di-
seases such as various types of cancer, multiple sclerosis,
rheumatological diseases, HIV infection and asthma.! In
recent years, it has been observed that there has been an
increase in the use of CAM all over the world, both for the
protection of health and the treatment of various diseases.
In addition to its use among the public, CAM has become
very popular in the biomedical literature. This popularity
includes many factors; easy access to complementary and
alternative treatment products, the belief of the society
that alternative medicine is effective, unmet health needs,

sociocultural characteristics, behaviors and attitudes.?

Herbal medicine is one of the most commonly used CAM
methods all over the world. It is estimated that eighty per-
cent of the world’s population still uses herbal products to
protect their health and treat various ailments.* In particu-
lar, herbal therapies are frequently used in the treatment
of diseases such as cancer and migraine, chronic diseases
such as diabetes, high blood pressure, bronchial asthma,
epilepsy, and common diseases such as upper respiratory
tract infections.* In recent years, herbal therapy has gai-
ned popularity again due to factors such as the serious side
effects of synthetic drugs, the inability to fully heal many
chronic diseases with modern medicine methods, and the
thought that natural products will be effective and harm-

less.®

Olea europaea (O. europaea, olive) is a plant whose strong
antioxidant effect has been proven by various studies®, be-
sides, it has antimicrobial properties.” It has been shown
to have versatile biological effects such as antithrombotic,
anti-inflammatory, hypocholesterolemic, antimicrobial
and antiviral properties.® It has also been stated that olive

is used as hypotensive, hypoglycemic, antihelmentic, an-

tiseptic and also against hair loss.” Scientific studies with
Nigella sativa (N. sativa) have shown that it has anticar-
cinogenic’’, antitumoral", antiulcerogenic'?, antibacteri-
al”, anti-inflammatory, analgesic', antioxidant'®, hypogl-
ycemic'® and immune system booster effects.”” Similarly,
Rosmarinus officinalis L. (R. officinalis, rosemary) is a plant
whose antibacterial, antioxidant, antiviral, and immu-
nogenic effects have been shown by several studies, and
it also has hemorrhagic, antiseptic, stomach-healing and
carminative effect.’® In addition, essential oils and extracts
obtained from R. officinalis have been shown to possess
number of important biological activities such as anti-
cancer, antimicrobial, anti-HIV."® So far, there have been
a number of studies conducted to investigate these plants
individually, but their effectiveness as a combination has
not been searched. This is the first study demonstrating the
antiviral activity and wound healing effect of the specially
prepared oil blend from O. europaea, N. sativa and R. offi-
cinalis, which are used in the treatment of many ailments

in Central and Eastern Anatolia for many years.

MATERIAL and METHODS
Cell lines and viruses

HaCaT cells (CVCL-0038) were used for cell viability and
scratch assay experiments. HEp-2 cells (ATCC CCL-23)
were used for antiviral activity tests. HaCaT cells were ma-
intained in Dulbecco’s modified Eagle’s medium (DMEM;
Sigma-Aldrich, USA) whereas HEp-2 cells were maintai-
ned in Minimum Essential Medium (MEM; Sigma-Aldri-
ch, USA). Both of the media were supplemented with 10%
fetal bovine serum (FBS) and 1% Penicillin-Streptomycin
Amphotericin (PSA). The cultures were maintained at 37
°C in a humidified incubator with 5% CO?2.

Adenoid 75 strain of Human Adenovirus Type 5 (ATCC
VR-5) and Chat strain of Human Poliovirus Type 1 (ATCC
VR-1562) viruses were used for determining antiviral acti-

vity of the oil blend.
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Preparation of herbal oil blend
The oil combination prepared from O. europaea, N. sati-
va and R. officinalis was used for the experiments (NBV,
Konya, Turkey). The mixture was prepared using one unit
of O. europaea oil, two units of N. sativa and two units
of R. officinalis oils. N. sativa and R. officinalis oils were
obtained by distillation method, whereas O. europaea was
obtained by cold press extraction method. Due to its do-
minant and intense nature, one unit of olive oil was used
while two units from other oils were used. O. europaea oil
was obtained from its fruits, N. sativa oil was from seeds

and R. officinalis oil was from the leafs.

Analysis of cell viability
After the oil blend was diluted with Tween 80 (Merck,
Darmstadt, Germany) 10%, 5%, 0.5%, 0.05% and 0.005%
concentrations were prepared using DMEM. Cell viability
was determined by MTS assay. Briefly, HaCaT cells were
seeded on 96-well culture plates at a density of 3x10° cells/
well. After adherence, the cells were treated with increa-
sing concentrations of herbal oil blend for 24, 48 and 72
h. At the end of the incubation period, 10 ul of MTS re-
agent (Sigma-Aldrich, USA) was added to the wells with
100 pl medium. After 3 hours of incubation at 37°C, the
absorbance of each well was measured at 490 nm using an
ELISA plate reader. The most effective concentration was

selected for further experiments.

In vitro scratch assay
The effect of oil blend on the proliferation/migration capa-
bilities of HaCaT cells was assessed using a scratch wound
healing assay. The cells were seeded into 12-well tissue
culture dish at a concentration of 1x10° cells/well. After
incubation for 24 hours at 37°C, a linear wound was gene-
rated in the monolayer with a sterile plastic pipette tip. The
wells were washed by PBS in order to remove any cellular
debris. The medium containing 0.005% of oil combination
was added to the wells. At the end of 0, 12, 24 and 36 hours,
images from the scratched areas were photographed to es-

timate the relative migration of cells. The data were analy-

zed using Image-]J software. The experiments were perfor-

med in triplicate.

Preparation of infected HEp-2 cell cultures
After incubation in MEM for 24 hours, passage of HEp-2
cells at 1:4 in culture flasks was infected by Poliovirus Type
1 (PV-1) and Adenovirus Type 5 (AV-5) to prepare viral
stocks. Cytopathic effect (CPE) of the stocks was control-
led by microscopy. At 50-75% CPE, the cells were added
to 10% FBS and then frozen at -80 °C. After a freeze-thaw
cycle, supernatant of the infected cells was collected by
centrifugation for 30 minutes at 3300 rpm and 4°C. The
debris was discarded and the supernatant was used as vi-
rus stocks for further experiments. To measure virus titer,
HEp-2 cells were seeded into 96-well plates at a density
of 2x104 cells/well and incubated at 37 °C for 24 hours.
Each individual sample was serially diluted from 10-1 to
10-9 in 10-fold increments. Each dilution was inoculated
into HEp-2 cells and incubated for 3 days at 37 °C. PV-1
and AV-5 titers in the cell culture were calculated by Spe-

arman-Karber method.?

Antiviral effects of oil blend on Poliovirus and Adenovirus
HEp-2 cells were treated with 0.005% of oil combination
for 5 and 60 minutes. The cells were then seeded into 96-
well plates at a density of 2x10* cells/well in MEM with 2%
FBS and incubated at 37 °C. After PV-1 and AV-5 were
serially diluted from 10! to 10~ in 10-fold increments, di-
luted viruses were treated with 0.005% of oil combination
for 5 and 60 minutes. Each dilution was inoculated into
HEp-2 cells and incubated for 72 hours at 37°C. PV-1 and
AV-5 titers in the cell culture were calculated by Spear-
man-Karber Method.?

Statistical Analysis
GraphPad Prism 9.1.0 (La Jolla, CA, ABD) was used to
perform statistical analysis. One-way analysis of variance
(ANOVA) followed by Tukey’s test was used. P values less

than 0,05 were considered as statistically significant.
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RESULTS
Cytotoxic effect of oil combination
The cytotoxic effect of oil blend on the proliferation of
HaCat cells was evaluated to determine the suitable con-
centration and exposure time for further experiments.
MTS assay performed 24, 48 and 72 hours after the cells
were incubated with different concentrations of oil com-
binations showed that the 0.005% combination increased
cell viability statistically significantly (p<0,05) at each time
point. The viability of HaCat cells was statistically signifi-
cantly reduced at 0.05% and higher concentrations of oil
blend (p<0,05). Therefore, 0.005% concentration of the
blend was chosen for further analysis to evaluate its wound
healing potential and antiviral activity. Figure 1 shows the

effect of increasing oil combination concentrations on cell

viability.
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Figure 1. HaCat cell viability at different concentrations of
the oil combination (p<0.05)

Evaluation of the wound healing effect of oil blend
The effect of the 0.005% concentration of oil combination
on wound healing was evaluated using an in vitro scrat-
ch assay. The scratch assay, one of several in vitro assays
used for wound healing, is a valuable and inexpensive tool
for obtaining initial insights into how various compounds
may affect new tissue formation. The assay covers the se-
cond phase of wound healing characterized by proliferati-
on and migration of either keratinocytes or fibroblasts.”!
It was observed that the scratch was almost completely

closed after 24 hours in the oil treated group, while in the

control group it was not closed yet after 24 hours. Thus, the
oil treatment restored the cells to a confluent or near-conf-
luent state within 24 hours, in contrast to the control cells.
At the end of 36 hours, it was seen that the closure of the
scratch, which was completely closed in the treated group,

was not completed in the control group (Figure 2).

Control

Oil Combination

12 hr 0hr

24 hr

36 hr

Figure 2. In vitro scratch assay images of 0.005% oil blend
treated and control group. The images were taken by invert
microscope immediately after the scratch was made and af-

ter 12, 24 and 36 hours

The images taken from the scratched areas of cells were
analyzed using Image-]J software to measure the rate of clo-
sure of the wounds. By measuring the closure amount of
the scratches from the beginning to the 36th hour, the %
migration rates of the cells were calculated and the graphs
showing the percentage of wound closure were drawn as
depicted in figure 3. It was observed that from the 12th
hour, the oil blend increased the wound closure rate sta-
tistically significantly compared to the control group
(p<0,05).
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Figure 3. The rate of wound closure in oil blend treated group
in compare to control cells at the end of 12, 24 and 36 hours
(p<0.05)

Assessment of the antiviral activity of oil combination
After a serial dilution, collected viral stocks were inocula-
ted into HEp-2 cells and the titers of the stocks were cal-
culated. Initial PV-1 and AV-5 viral titers were determined
as 5.2 log(10)/ml and 5.5 log(10)/ml, respectively. Viruses
were exposed to nontoxic concentration of oil combina-
tion for 5 and 60 minutes. After 72 hours of incubation,
the antiviral effects were determined by the 50% tissue
culture-infected dose (TCID50) and the virus-induced cell
death was recorded by observing cell morphology under
inverted light microscope. Table 1 shows the antiviral test
results after exposure of oil combination at 72 hours. The
test revealed that the oil blend showed similar antiviral ef-
fect against PV-1 and AV-5. Both viral titers were decre-
ased at least 4.0 log(10)/ml in the treated groups. Rate of
decline in virus titers between wells were calculated by ob-
serving cell deaths under microscope. PV-1 virus titer dec-
reased to 1.2 and 1.0 log(10)/ml when they were treated for
5 and 60 minutes, respectively. AV-5 virus titer decreased
to 1.5 log(10)/ml when they were treated for both 5 and
60 minutes. The combination showed the highest antiviral
activity against PV-1 (4.2 log(10)/ml) when treated for 60
minutes. Based on US Environmental Protection Agency
(EPA) guidelines, when cytotoxicity is evident, it has to be
shown at least a 3-log reduction in virus titer beyond the
cytotoxic level. Thus, it has been clearly demonstrated that

the oil blend has antiviral activity against both viruses.

Table 1. Antiviral test results of oil combination against adenovi-
rus type 5 (AV-5) and poliovirus type 1 (PV-1).

Chat strain of Human

Poliovirus Type 1 (ATCC Refe.:rence Oil combination
VRI562) virus

Virus titera 52 5 min 60 min
Oil blend treated virus titer 1.2 1.0
The rate of decline in virus titer 4.0 4.2

Adenoid 75 strain of

Human Adenovirus Type 5 Reft?rence Oil combination
(ATCC VR5) Viras

Virus titera 55 5 min 60 min
Oil blend treated virus titer® 1.5 1.5
The rate of decline in virus titer 4.0 4.0

a Logarithmic TCID50 value of virus per milliliter
b Logarithmic TCID50 value of oil blend treated virus at different times

¢ Logarithmic TCID50 ratio between virus titer and treated viral titer

DISCUSSION
Herbal extracts have been used in wound healing for
centuries. Some plants are used in the treatment of fresh
wounds, while others are used in the treatment of chro-
nic wounds.”> When ancient medicine is examined, it is
seen that olive oil (O. europaea) is used in the preparati-
on of medicines such as ointments and in the treatment of
wounds and burns.” Various studies showing the effecti-
veness of O. europaea on wound healing, has pointed out
its usage as a treatment on skin ulcers and inflammatory
wounds. Koca et al. investigated the wound-healing effect
of n-Hexane and aqueous extracts prepared from the le-
aves of O. europaea using an in vivo wound model. The
findings of the study showed the great healing potential of
n-Hexane extract. As a result of the analysis of the aqueous
extract, secoiridoid oleuropein (4.6059%) was determined

as the major active ingredient.*

Studies conducted to examine the effect of N. sativa on
wound healing have revealed that the plant has this po-
tential.”® Yaman et al. compared the effects of N. sativa and
silver sulfadiazine on the healing of burn wounds in rats
and revealed that N. sativa significantly accelerated wound

healing compared to other groups.”® Abu-Zinadah, on the
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other hand, investigated the contribution of N. sativa oil
to wound healing in rabbits with a burn model and found
that it accelerated the healing process.” R. officinalis is
among the plants used in the treatment of various wounds.
Especially in Jordanian folk medicine, this plant is frequ-
ently used in wound treatment. Abu-Al-Basal investigated
the curative effect of the aqueous extract and essential oil
of R. officinalis on diabetic BALB/c mice. As a result of his
research, it was revealed that essential oil is the most effe-
ctive in the healing of diabetic wounds. Thus, this study
provided scientific evidence for the traditional use of R. of-
ficinalis in wound healing.?® The effects of each of the three
plants individually have been revealed in various studies.
In this study, the effect of the combination was demonst-
rated for the first time. Results of the study revealed that
the mixture accelerated wound healing statistically signifi-
cantly. It could be speculated that the blend is more effecti-
ve than the use of these plants individually, yet needs to be

proven by further detailed studies.

With the determination that sixty percent of the disea-
ses in developed countries are caused by viral infections,
studies on the development of active drugs against viru-
ses have accelerated and many plants have been tested to
detect their antiviral activities.”” Many studies have shown
that O. europaea has antiviral properties.’*® Lea-Huang et
al., showed that the olive leaf has high antiviral properties
against Human Immunodeficiency Virus type 1 (HIV-1).*!
Micol et al. investigated the efficacy of oleuropein, obtai-
ned from olive leaves, against viral haemorrhagic septica-
emia virus (VHSV) and showed that oleuropein inhibited
the infectivity of the virus.”* Yamada et al. proved that a
small phenolic compound called hydroxytyrosol found in
olive leaves and fruit inactivates Newcastle disease virus
and influenza A viruses including HIN1, H3N2, H5N1,
and HIN2 subtypes.*

In studies with a variety of viruses to determine the antivi-
ral activity of N. sativa, it has been revealed that this plant

and its seeds are quite effective against viruses*. Salem and

Hossain examined the antiviral effect of oil obtained from
N. sativa seeds in their study using murine cytomegalovi-
rus (MCMYV) as a model and showed that the oil has a very
strong antiviral effect against MCMV.> Zaher et al. showed
that N. sativa seeds have antiviral activity against Infecti-
ous Laryngo-Tracheitis Virus (ILTV).** R. officinalis is one
of the many other plants whose antiviral properties have
been investigated. In a study, where eigthteen plants were
tested to determine their antiviral activity against Herpes
simplex virus (HSV), the essential oil of R. Officinalis has
been showed to have partial effect against this virus.”” The
antiviral effect of R. officinalis essential oil on HSV was
also shown by the study of Minami et al.*® In addition, car-
nosol and carsonic acid, components of R. officinalis ext-
ract, have been shown to have efficacy in preventing the

transmission of HIV virus.*

Based on the results of studies proving the antiviral effects
of O. europaea, N. sativa and R. Officinalis, in the current
study, the antiviral effectiveness of the oil combination
prepared from these three plants was demonstrated using
AV-5 and PV-1. Even though the antiviral activity of these
plants have been investigated on some viruses, the antivi-
ral effect of the oil blend on these two viruses was studied
for the first time in this study. The analyzes revealed that
the oil combination caused at least 4 log reductions in the
titer of the virus, with a significant statistical difference
compared to the control group. This result demonstrated

the highly potent antiviral activity of the mixture.

CONCLUSION
As a result, the oil combination prepared from O. europa-
ea, N. sativa and R. officinalis with a special ratio (1:2:2) ac-
celerates wound healing significantly. The oil blend, which
has been traditionally used in Central Anatolia for centu-
ries, also exhibits strong antiviral properties. Considering
these effects, it is concluded that the herbal blend could be
used as an agent for wound healing or viral infections. It
may also be used as a disinfectant. Future in vivo studies

will further strengthen these data and contribute to the ex-
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pansion of the use of the combination and its inclusion in

treatment regimens.
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Abstract
Objective ~ We aimed to determine the main demographic features of COVID-19, reveal the clinical differences to patients in other countries, evaluate severe adverse effects in terms of number and

Materials
and Methods

Results

types of comorbidities and provide information about prognosis possibilities.

Patients’ records, followed at Sakarya University Hospital between late March 2020 and late April 2020 with a diagnosis of COVID-19, were evaluated for this study. Demographic featu-
res were noted retrospectively with records, and data were recorded in the MS Excel program for analysis with SPSS. Statistical significance was set at p < 0.05.

The records of 1443 cases, 704 (48.8%) women and 739 (51.2%) men, a mean age of 44.98 + 18.72, were examined retrospectively. Among them, 9.9% were medical staff, 1.8% had a
history of travel abroad, and 1.1% were pregnant. Radiological findings of 59.4% of our polymerase chain reaction (PCR) positive patients were compatible with COVID. The mean
length of hospital stay was 4.5 days. Frequent comorbidities were hypertension, diabetes (DM), and ischemic heart disease. Eighty (5.5%) patients treated in intensive care (ICU) died.

Based on the data of 1443 patients, the mean length of hospitalization of COVID-19 patients was 4.5 days, or followed up in intensive care, having DM and a long period of hospitaliza-

spektif kayitlari incel ir. Hastalarin %9,9'u saglik personeli

Conclusion
tion, which increased mortality risk. None of the outpatients died.
Keywords  COVID-19; Mortality; Prognosis
0z
Amag  COVID-19 i¢in baglica demografik ozelliklerin belirlenmesini, diger iilkelerdeki hastalara gore klinik farklari ortaya koymay, ciddi yan etki riskini komorbidite sayisi ve tipine gore
degerlendirmeyi ve olasi prognozla ilgili bilgileri ortaya ¢ikarmay: amagladik.
Gere¢ve  Bu arastirma Sakarya Universitesi hastanesinde 27 Mart 2020~ 27 Nisan 2020 tarihleri arasinda COVID-19 enfeksiyonu tanistyla izlenen hastalarin kayitlarindan elde edilmistir. Hastalara
Yontemler  ait demografik ozellikler hasta kayitlarmdan retrospektif olarak elde edilmis, elde edilen veriler MS Excell programina kayit edilmistir. Elde edilen veriler SPSS programiyla analiz edilerek
karsilagtirilmis ve p<0,05 istatistiki olarak anlaml bulunmustur.
Bulgular  Hastalarin yas ortalamast 44,98+18,72 olan 704 (%48,8) kadin ve 739 (%51,2) erkek olmak iizere toplam 1443 olgunun ret
olup, %1,8'inde yurt dist Sykiisii varken, %1,1'i gebeydi. PCR pozitif olan hastalarimizin %59,4'iinde COVID ile uyumlu radyolojik goriiniim vardi. Hastalarimizin ortalama yatis siiresi 4,5
giindii. Hastalarimiza en sik eslik eden komorbid durumlar hipertansiyon, diyabet ve iskemik kalp hastalig idi. Yogun bakim tedavisi alan hastalarm 80' (%5,5) oldii.
Sonug¢ 1443 hastanin verisine gore; COVID-19 hastalarinin ortalama yatis siiresi 4,5 giin olup, yogun bakimda izlenmek, diyabeti olmak ve uzun siire yatiriliyor olmak oliim agisindan riskliydi.
Ayaktan izlenen hastalarin hicbirinde 6liim gozlenmedi.
Anahtar ~ COVID-19, Mortalite, Prognoz
Kelimeler
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INTRODUCTION

Coronaviruses (CoVs) are zoonotic viruses common in
nature, while orthocoronavirinae are positively-polarized,
enveloped RNA viruses without segments that cause vi-
ral respiratory infections, especially in winter. Yet, a new
type of coronavirus, emerging at the end of 2019 and lat-
er called SARS-COV-2, infected millions of patients and
caused thousands of deaths in a worldwide pandemic.!
In Turkey, the first case was detected in mid-March 2020.
There were 200,000 cases in Turkey, with the number of
deaths exceeding 500 in June 2020.%

SARS-CoV-2 infection progresses with various clinical
findings. About 30-40% of cases are asymptomatic.® The
most common symptoms of COVID-19 are cough, fever,
and weakness. It does not have a specific feature that can
distinguish it from other viral respiratory infections. The
most common initial symptoms are fever (98%), cough
(76%), myalgia or fatigue (44%), with atypical symp-
toms being sputum (28%), headache (8%), hemoptysis
(5%), and diarrhea (3%). Approximately half the patients
had shortness of breath. The World Health Organization
(WHO) reported common symptoms as fever, fatigue, and

dry cough.*

According to recent information, COVID-19%s clinical
findings are heterogeneous. Of the 44,000 confirmed cas-
es, 81% showed mild (absent or non-severe pneumonia),
14% showed moderate, and 5% showed severe (respiratory
failure, septic shock, and multiple organ failure).5 It was
reported that 20-51% had one similar comorbidity: diabe-
tes (DM) (10-20%), hypertension (10-15%) and cardiovas-

cular and cerebrovascular diseases (7-40%).°

Our goal was to determine the main demographic char-
acteristics of COVID-19 cases in our country, given a
large cohort of patients, to highlight clinical differences
compared to patients in other countries, evaluate the risk
of serious side effects based on the number and type of

comorbidities, and to demonstrate possible prognostic in-

formation.

MATERIALS and METHODS
Center
This study was performed in a single center, i.e., a tertiary
teaching hospital with 1200 inpatient beds, including 138

intensive care unit (ICU) beds.

Ethics approval
This was received from the Ethics Committee of the SAU
Medical Faculty. (Approval number: E.5586, Date: June 26,
2020)

Patients
Data were retrospectively obtained from patient files, i.e.,
those hospitalized/followed at Sakarya University Training
and Research Hospital between late March and late April
2020.

Case definition
The Turkish Ministry of Health defines COVID-19 as
an individual having at least one symptom, including
fever, cough, and shortness of breath, a history of travel
abroad alone, or with an individual in close contact with
a COVID-19 patient, 14 days before the onset of symp-
toms. Patients with severe respiratory infections requiring
hospitalization, as well as sudden-onset fever, cough, and
shortness of breath without runny nose, but inexplicable
for other reasons, were also considered as COVID-19 cas-

€S.

Treatment
Our first choice was hydroxychloroquine (HDC) for five
days, according to the Turkish Coronavirus Guide. If a pa-
tient had pneumonia, oral azithromycin (once a day) was
added to HDC. Favipiravir was used for patients who did

not respond to other options for 5 days.

Intensive care follow-up

Patients with a severe course were followed in the ICU. The
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patient was considered to have severe disease in the pres-
ence of any of the following:

o Respiratory failure requiring mechanical ventilation;
o Respiratory distress and / or a slow respiratory rate for
more than 30 minutes;

Oxygen saturation < 93%;

Resting and partial arterial oxygen pressure (PaO2)
/ inspiratory oxygen fraction (FiO 2) ratio < 300
mmHg;

Shock;

Other organ failures requiring ICU treatment.

Data acquisition
Patient data were obtained retrospectively via the hospital
registry, recorded in MS Excel and statistically analyzed.
Patient records were secured from files and electronic re-

cords.

Data analysis
Data were completed by transferring them to IBM SPSS
Statistics v. 23 (Armonk, NY, USA). Frequency distribu-
tion (number, percentage) and descriptive statistics (mean,
standard deviation) were given for categorical and numer-
ical variables, respectively. Any significant difference be-
tween the two groups was evaluated with an independent
sample t-test and with more than two groups, one-way
analysis of variance (one-way ANOVA) was used. The Lev-
ene test was used for variance homogeneity for results of
ANOVA, and to assess from which group(s) the difference
originated, with a “multiple comparison test” (Bonferroni
or Tamhane’s T2): these tests evaluated differences between
groups in terms of variables which provided variance ho-
mogeneity, respectively. The Chi-square test and logistic
regression analyses determined the relationship between
the categoric variables and OR (odds ratio) values, respec-

tively. The statistical significance level was set at p < 0.05.

RESULTS
The records showed a total of 1443 patients, 704 females
(48.8%) and 739 (51.2%) males, with a mean age of 44.98 +

18.72 years, and were retrospectively evaluated. Results in-
cluded general demographic data, with patient complaints

presented in Table 1.

Table 1. The demographic and clinical characteristics of patients
n %
Gender Female 704 48.8
Male 739 51.2
Age MeanKSD 44.98+18.72
Healthcare professional Yes 144 10.0
No 1291 89.4
Unknown 8 0.6
History of travel abroad Yes 26 1.8
No 1380 95.6
Not inquired 37 2.6
History of contact Yes 210 14.6
No 68 4.7
Not inquired 1165 80.7
Pregnancy Yes 16 1.1
No 688 98.9
Thorax CT findings af:ﬁ%&ﬁlde 857 59.4
Minimally
compatible 17 1.2
with Covid
N | 84| 0
Not obtained 135 94
PA Lung x-ray Yes 113 7.8
No 1330 92.2
hMoi?a?tSE;::igr? of Mean ESD 4.55+6.23
Survivor/Non-survivor Non-survivor 80 5.5
Survivor 1363 94.5
frl::ter;fnffuow’up and ICU 122 8.5
Ward 828 57.4
Outpatient 493 342
Intubation Intubated 72 5.0
Not intubated 877 60.8
Outpatient 493 34.2
gﬁfn‘ging complaint/ Cough 629 60.5
Dyspnea 254 24.4
Fatigue 216 20.8
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Fever 158 15.2 Circulatory
Disorder > 0.7
Sore throat 133 12.8
. . Pulmonary
Difficult
PRI 04 10 Artery Dis- 4 0.6
tasting
eases
int / Muscl
Jotn If usee 70 6.7 Single kidney 4 0.6
alm
Headache 54 52 Renal tx 4 0-6
Diarrhea 54 52 Epilepsy 3 0.4
Mental Retar-
Nause.a/vom- m 3.9 dation 3 0.4
iting
Chills 29 2.8 Down Syn- 2 0.3
drome
Anorexia 27 2.6
Immune ) 03
Chest pain 18 1.7 deficiency ’
Runny nose 16 1.5 Psoriasis 2 0.3
Abdor.ninal 10 1
pain )
The most common complaints were cough (60%), short-
Mouth/throat 9 0.9
dryness ) ness of breath (24%), weakness (21%), fever (15%) and
Stuffed nose 9 0.9 sore throat (13%). In one-way analysis, the mortality
GIS 5 0.5 rate of those with shortness of breath and anorexia was
Sweating 4 04 significantly higher, as the death rate of those with sore
Palpitation 2 02 throat was significantly lower (p < 0.05). The presence of
S i 2 0.2 . .
fieezing hypertension, COPD, DM, cancer, ARF / CRE, Alzheim-
Hypertension 2 0.2 5 . . .
er’s, CVE, ischemic heart disease, and pulmonary artery
Constipation 1 0.1 . o . . . .
— - disease was significantly higher in patients who died (p
Comorbidities Hypertension 263 38.3
Diabetes 169 24.6 <0.05) (Table 2).
Ischemic 63 92
heart disease ' Table 2. One-way analysis of the relationship between presenting
COPD 35 51 complain.ts, underlying diseases, and the distribution of survivors/
non-survivors
Acute/chronic 19 28 - -
renal failllre . Symptoms / Find_ Non-survivor Survivor p*
Asthma 16 23 nes n (%) n (%)
Cancer 13 1.9 Fever 17 (22.4) 141(14.6) 0,071
Thyroid " 6 Cough 38 (50.0) 591 (61.4) 0,051
disease ' Change in taste 4(5.3) 100 (10.4) 0,152
Heart Failure 9 1.3 Fatigue 12 (15.8) 204 (21.2) 0,265
CVE 8 1.2 Headache 1(1.3) 53 (5.5) 0,173
Psychiatric 3 12 Stuffed nose 1(1.3) 8(0.8) 0,497
Disorders '
Palpitation 0(0) 2(0.2) 1
Alzheimer ! L0 Chills 0(0) 29 (3.0) 0,263
B hiti 7 1.
roncs 0 Joint/muscle pain 2(2.6) 68 (7.1) 0,138
Hyperlipi- .
demia 5 0.7 Chest pain 2(2.6) 16 (1.7)) 0,384
Cardiac valvu- ; o Runny nose 0(0) 16 (1.7) 0,623
lar diseases ' Nausea / vomiting 4(5.3) 37 (1.7) 0,534
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Diarrhea 3(3.9) 51(5.3) 0,792
Abdominal pain 1(1.3) 9(0.9) 0,534
Dyspnea 43 (56.6) 211 (21.9) 0,001
Sore throat 4(5.3) 129 (13.4) 0,041
Anorexia 5 (6.6) 22 (2.3) 0,041
Comorbid Condition
Hypertension 49 (71.0) 214 (34.7) 0,000
COPD 8 (11.6) 27 (4.4) 0,018
Diabetes 32(46.4) 137 (22.2) 0,000
Cancer 8 (11.6 5(0.8) 0,000
ARF/CRF 7 (10.1) 12 (1.9) 0,001
Alzheimer 3 (4.3) 4(0.6) 0,025
CVD 3(4.3) 5(0.8) 0,038
Ischemic heart 14 (20.3) 49 (7.9) 0,001
diseases
g;t::;nary artery 3(4.3) 1(0.2) 0,004
Single kidney 0(0) 4(0.6) 1
Asthma 2(2.9) 14 (2.3) 0,67
Bronchitis 0(0) 7 (1.1) 1
Epilepsy 0(0) 3(0.5) 1
Thyroid Disease 0(0) 11(1.8) 0,614
Hyperlipidemia 0(0) 5(0.8) 1
Immune deficiency 0(0) 2(0.3) 1
Mental Retardation 0(0) 3(0.5) 1
g?srii:: Valvular 0(0) 5(0.8) 1
Circulatory Diseases 1(1.4) 4(0.6) 0,412
f{aiir:)arll Transplan 0(0) 4(0.6) 1
Cardiac Failure 2(2.9) 7 (1.1) 0,227
*:Chi square test (COPD: Chronic Obstructive Pulmonary
Disease, ARF: Acute Renal Failure, CRF: Chronic Renal Failure,
CVD: Cardiovascular Disease, )

Patients were divided into three groups (outpatient, inpa-
tient, or ICU), according to place of follow-up and treat-
ment. One-way analysis revealed a significant relationship
between follow-up venue, gender, age, healthcare status,
contact history, tomography results, length of hospitaliza-
tion, survival, and intubation status. The rate of males in
the ICU was higher than those in wards or as outpatients,
and the mean age of patients in the ICU was higher than

those in wards or as outpatients. Healthcare professionals

for outpatients was higher than for those monitored in the
ward or ICU. Those with a history of contact were more
frequently monitored in the ward, vs. those in ICU or out-
patients. Patients with COVID-19-compatible thorax CT
were followed in the ICU or ward, vs. as outpatients (Table
3).

A significant correlation was found between thorax CT re-
sults and survival status. The mortality rate of those with
thorax CT was highly or minimally compatible with COV-
ID-19, and as such, significantly higher (p=0.000). The
rate of non-survivors showing compatible thorax CT with
COVID-19 was 86.8% (n=59), while the value was 64.4%
(n=798) among survivors. The rate of thorax CT incom-
patible with COVID-19 was 7.4% (n=>5) in non-survivors
and 34.6% (n=429) in survivors (p < 0.05). The rate of
hospitalization of 6 days or longer was significantly higher
among those with COVID-19-compatible thorax CT re-

sults.

There was a significant correlation between place of fol-
low-up and survival rate; the mortality rate of patients
in the ICU was significantly higher. Seventy-five (61.5%)
of 122 patients followed in the ICU and 5 of 828 patients
(0.6%) followed in the ward died. All 493 outpatients sur-
vived (p < 0.001). We found a relationship between hospi-
talization time and mortality. Twenty-two (27.5%) of the
deceased and 1,033 (75.8%) of the survivors were hospi-
talized for < 5 days (Table 4). Thirty-six (45%) were de-
ceased and 124 (9.1%) survivors were hospitalized for over
10 days (p <0.001)

The rate of comorbid conditions was lower in outpatients.
It was observed that all patients with 3 or more comorbid
conditions were followed in the ward or ICU. Mortality
rate was significantly higher among those with hyperten-
sion, COPD, DM, cancer, ARF/CRE, Alzheimer’s, CVD,

ischemic heart disease, and pulmonary artery disease.

Logistic regression analysis showed a statistically signifi-
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Table 3. Comparison of demographic characteristics of groups (ICU, Ward, Outpatient)

Place of Admission
ICU Ward Outpatient
N % N % N
Female 46 37,7 420 50,7 238 48,3
Gender 0,026*
Male 76 62,3 408 49,3 255 51,7
Age (mean KSD) 68,83+13,37 47,62+18,71 34,67+11,65 0,000**
Yes 3 2,5 61 7,4 80 16,4
Healthv?are 0,000
professional No 119 97,5 764 92,6 408 83,6
i Yes 2 1,7 18 2,2 6 1,2
History of 0,444*
travel abroad No 116 98,3 789 97,8 475 98,8
Yes 0 0 13 1,6 3 0,6
Pregnancy 0,135
No 122 100 804 98,4 473 99,4
Minimally
compatible 4 33 9 1,1 4 0,8
with Covid
Thorax CT Compatible
findings with Covid 89 73 646 78 122 24,7 0,000
Incompatible
with Covid 10 8,2 107 12,9 317 64,3
Not obtained 19 15,6 66 8 50 10,1
Yes 22 18 69 8,3 22 4,5
Lung x-ray 0,000*
No 100 82 759 91,7 470 95,5
Duration of Hospitalization 15.3411,04 5.68+4.38 ) 0,000%%*
(Meanz+sd)
i Ex 75 61,5 5 0,6 0
Survival 0,000%
status Survivor 47 38,5 823 99,4 493 100
Yes 71 58,2 1 0,1 0
Intubation No 51 41,8 826 99,9 0 0,000*
Outpatient 0 0 0 0 493 100
*:Chi square test, **:One-way ANOVA test, ***:Independent sample t-test (ICU: Intensive Care Unit)
Table 4. The relationship between the ward of the patient and duration of hospitalization with respect to mortality
NON-SURVIVOR SURVIVOR .
n % n % P
ICU 75 61,5 47 38.5
Place of monitorization Service 5 0.6 823 99.4 0.000
Outpatient 0 0 493 100
<5 days 22 27.5 1033 75.8
6-10 days 22 27.5 206 15.1
Duration of hospitalization 0.000
11-15 days 12 15.0 70 5.1
>16 days 24 30.0 54 4.0

*:Chi square test, (ICU: Intensive Care Unit)
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Table 5. Multiple-way analysis of effects on mortality
B SE Sig. Exp(B) 95% C.I.for EXP(B)

Lower Upper

Place of hospitalization -5,503 0,599 0,000 245,534 75,891 794,393

Age 1,101 0,459 0,016 3,007 1,223 7,393

Duration of hospitalization -1,015 0,474 0,032 2,760 1,089 6,992

Diabetes -1,060 0,421 0,012 2,886 1,265 6,585

Constant 7,516 1,722 0,000 1837,925

Cox & Snell R Square=0,327 Nagelkerke R Square=0,682

cant effect of the hospitalized ward, age, duration of hos-
pitalization, and a diagnosis of DM, in terms of mortality
(Table 5). The mortality risk of those receiving ICU treat-
ment was 245.53 times higher for those 60 or more, but
over that, it was 3.007 times higher (for those hospitalized
for 10 days or longer, it was 2,760 times higher, and for
those diagnosed with DM, it was 2,886 times higher).

DISCUSSION

This study used the data of 1,443 patients diagnosed with
PCR positivity. Moreover, 9.9% of patients were healthcare
workers, 1.8% had a history of traveling abroad, and 1.1%
were pregnant. Among all, radiological findings of 59.4%
of our patients were compatible with COVID-19. The
mean length of hospital stay was 4.5 days. Most frequent
comorbidities were hypertension, DM, and ischemic heart
disease. While mortality was highest among patients in
the ICU (61.4%), no mortality was observed among out-
patients (0%). The symptomatic spectrum of infection
in patients with COVID-19 ranged from mild to critical;
most infections were mild.” A study with a large sample
size reported that 81% of cases had mild (pneumonia or
mild pneumonia) disease.” Cases with severe disease, such
as respiratory failure, shock or multiorgan dysfunction,
was 5%. Overall mortality rate was 2.3%, and no mortali-
ty was seen in noncritical cases. No mortality was seen in
outpatients, while highlighting the mortality of patients in
the ICU.

The most common symptoms among our patients includ-
ed cough (60.5%), shortness of breath (24.4%) and fatigue

(20.8%), followed by fever (15.2%). Fever was not among
the three most common in our region, as 85% of cases did
not have fever. However, one of the most frequent findings
to define cases in many publications was fever.*'° While
fever was present in almost all first cases reported in Chi-
na, it was not a frequent finding in our cohort. However,
in the first published reports, fever was reported in almost
all patients. In China, the rate of fever was 89% during
hospitalization.!' In a study with more than 5,000 patients
hospitalized for COVID-19 in New York, only 31% had a
fever of > 38°C."? Based on this, the symptoms in our coun-
try were similar to those in the USA, but different from
those reported in China. This may be related to racial dif-
ferences.”® According to our data, fever is found in very few
patients. We would miss many cases if we used fever as an
identifying factor. So, each country must define cases ac-
cording to patient characteristics - or a number of patients

could spread the virus without being identified.

As such, fever was an important criterion in guides to de-
fine how cases could affect sensitivity in terms of patient

identification.

The number of cases in our ICU, ward, plus outpatients,
included 122 (8.5%), 828 (57.4%) and 493 (34.2%), respec-
tively. We detected a significant difference in mortality in
regards to hospitalization. The mortality among patients
in the ICU (61.4%) was different from that of patients in
the ward (0.6%) or outpatients (0.0%). The overall risk of
mortality among patients in our center was 5.5%. Similar

findings were found in various studies. In one with 2,741

630




Sakarya Med J. 2022;12(4):624-633
KARABAY et al., Clinical Characteristics and Prognostic Factors in COVID 19

patients hospitalized for COVID-19 in the New York
healthcare system, with approximately 60% of patients fol-
lowed in the ICU, it is noted that the rest died."* The rate
of critical or fatal disease among hospitalized patients was
significantly higher, while risky patients were monitored in
hospital, but patients with very low risk of worsening were

monitored at home.

Thorax CT is not routinely used in many countries (e.g.,
UK) for the diagnosis of COVID-19. Similarly, in coun-
tries with a large number of hospitalized patients (e.g., It-
aly), CT is not routinely used. Instead, chest radiography
(CXR) is used for imaging. Patients with COVID-19 are
not routinely monitored with thorax CT, as CXR is a more
convenient, reliable, and less expensive test. According to
the results of this study, we found CT to be the most uti-
lized imaging modality. While most of our patients could
be followed at home, our CXR rate was 7.8%. Routinely
obtaining thorax CTs in many centers led to this increase.
According to health data, our country is the first in the
world with imaging tests per MRI (magnetic resonance
imaging) and second with the number of imaging tests
per CT (computed tomography). It is the 24th and 34th
in MRI and CT imaging, respectively, per one million
individuals.”® Tomography should be reviewed, with less
expensive imaging implemented. Postgraduate training
and new strategies are required for tomography use in our

center.

The rate of fatal infections vary by region. The mortality
rate of COVID-19 also varies considerably from country
to country. It is reported to be 5.5% in China, 5.5% in the
USA, 13.4% in Italy, and 6.9% globally.'® Many factors de-
termine differences between countries, e.g., more deaths
occurred in patients of advanced age or with underlying
medical comorbidities.” In China, where the young popu-
lation is high, the mortality rate is low; in Italy, though, the
mortality rate is high due to an increased elderly popula-
tion. In our study, logistic regression revealed that age was

an important criterion for determining mortality, especial-

ly in patients over 60; the mortality risk increasing more
than three times may be associated with more comorbid-
ities in this population. SARS-CoV-2 infection is likely to
be symptomatic and severe in adults of middle age or old-
er. Median age ranged from 49 to 56 years in hospitalized
patients with COVID-19. In our study, the mortality rate
was highest among older individuals, with 80% of deaths
occurring > 65 years. For this reason, during the pandemic
periods in which limited bed capacity was found, people >
65 years old should be evaluated as priorities to be moni-

tored more closely in the hospital.

According to our data, DM is associated with poor prog-
nosis in COVID-19 disease. In our study, DM posed 3
times greater mortality and prothrombotic risk. Similar
findings were shown in different studies. For example, in a
large series reported from China, the mortality rate in pa-
tients with DM was 7.3%.° In a study evaluating fatal cas-
es of COVID-19 in Italy, 35.5% were found to have DM."
The mortality of COVID-19 in patients with DM depends
on several factors: natural immunity is weaker, there is
already an exaggerated cytokine response, along with
COVID-19. In this way, COVID-19 further aggravates the
clinical status. In patients with DM, interleukin-6 (IL-6),
C-reactive protein, and ferritin levels were significant-
ly higher than those without them.'® The prothrombotic
hypercoagulation state in patients with DM can lead to
mortality by overactivation of the coagulation cascade in
COVID-19.” In addition, severe inflammation in patients
with COVID-19 increases insulin resistance, so those with

DM should therefore be followed more closely.

Critical patients with COVID-19 were older and had other
comorbidities, such as hypertension and DM compared to
noncritical patients. One of the most important findings
in this study was that mortality risk was much higher in
patients followed in the ICU. In preliminary reports from
Italy and China, 5-12% of all COVID-19 cases and 16% of
hospitalized patients showed a need for ICU.° In addition,
1,151 (20%) of 5,700 patients hospitalized with COVID-19
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in the United States needed mechanical ventilation.” In
studies dominated by elderly patients, the need for ICU
increased.” Patients who met these conditions stood out
as having a severe course. It should be noted that mortal-
ity will be high in patients requiring ICU, with supportive

treatments administered as early as possible.

Based on Turkish national guidelines, hydroxychloroquine
is a first-line treatment in outpatients. However, patients
with COVID-19-related pneumonia were administered
hydroxychloroquine and azithromycin in accordance with
these guidelines. Patients worsened or were severe from
the beginning, despite these treatments being followed in
the ICU, while favipravir was administered to severely ill
patients in the ICU. Most who received it had already re-
ceived hydroxychloroquine and azithromycin (separately
and together). Patients who did not have pneumonia were
expected to receive hydroxychloroquine monotherapy.
Hydroxychloroquine and azithromycin were started in pa-
tients with slightly more severe disease or positive image
findings: their condition improved. Therefore, the combi-
nation of hydroxychloroquine and azithromycin was ad-
ministered most frequently (43.8%) to patients in wards:
those treated in the ICU received favipravir 93.3% of the
time (p < 0.005). The mortality rate of those who received
favipiravir was higher, which was expected: in accordance
with guidelines, patients whose clinical status worsened or
those who were unresponsive to hydroxychloroquine or
hydroxychloroquine and azithromycin were given favipra-
vir. The higher mortality rate in this group is not surpris-
ing. As such, it would be incorrect to comment on drug

effectiveness using these criteria in patient selection.

One important limitation in this study was its retrospec-
tive design. However, our data are valuable due to the sub-
stantial number of cases. It was not possible to comment
on drug efficacy, as its use varied according to patients’
severity of disease. There is a need for thoroughly rand-

omized research for drug efficacy.

The mean length of hospital stay was 4.5 days. Being mon-
itored in the ICU, having DM, and being hospitalized for
a long period of time were associated with increased mor-
tality risk. As stated, mortality was not observed in any of

the outpatients.
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Abstract
Objective  This study examines the data of patients of ischemic stroke who underwent intravenous thrombolytic therapy and/or mechanical thrombectomy a newly opened hospital
in our country during the COVID-19 pandemic.
Materials  The files of 85 consecutive patients who were hospitalized in the Stroke Centre of Bursa City Hospital with a diagnosis of acute ischemic stroke between January and De-
and Methods  cember 2020 who underwent intravenous thrombolytic therapy and/or mechanical thrombectomy were retrospectively reviewed.

Results ~ Symptom-to-door times (p<0.001) and symptom-to-recanalization/reperfusion times (p=0.005) were significantly higher in those referred from another hospital com-
pared with those first admitted to our hospital. The modified Rankin scale score in the third month was significantly lower in the non-referred group than in the referred
group (p=0.046). We found high age (p=0.032), high National Institutes of Health stroke scale/score at admission (p<0.001) and high symptom-to-recanalization time
(p=0.046) were risk factors associated with bad outcomes.

Conclusion  This work contributes to the literature and provides reference data for new stroke centers that are candidates for service by sharing our first experiences with a newly
established stroke center during the pandemic.
Keywords  Stroke Center; Pandemic; Experiences
Oz
Amag  Bu ¢alismada, COVID-19 pandemisi sirasinda tilkemizde yeni agilan bir h de intravenoz trombolitik tedavi ve/veya mekanik trombektomi uygulanan iskemik inmeli
hastalarin verilerinin incelenmesi amaglandi.
Geregve  Ocak 2020-Arahik 2020 tarihleri arasinda Bursa Sehir Hastanesi Inme Merkezi'nde akut iskemik inme tanisi ile yatirilan ve intravendz trombolitik tedavi ve/veya mekanik
Yontemler  trombektomi uygulanan ardisik 85 hastanin dosyalar: retrospektif olarak incelendi.

Bulgular  Hastalarimn ilk semptomdan kapiya kadar gegen siire (p<0,001) ve semptom-rekanalizasyon/reperfiizyon siiresi (p=0,005) baska bir hastaneden sevk edilen grupta, direkt olarak
hastanemize basvuran gruba gére anlamli olarak daha uzundu. 3. aydaki mRS skoru sevk edilmeyen grupta, sevk edilen gruba gére anlaml derecede diisiiktii (p=0.046). Ileri
yasin (p=0,032), bagvuruda yiiksek NIHSSun (p<0,001) ve semptomdan rekanalizasyona kadar gegen siirenin uzun olmasinin (p=0,046) kétii sonugla iliskili oldugunu bulduk.

Sonu¢  Pandemi siirecinde yeni kurulan bir inme merkezi olarak ilk deneyimlerimizi paylasarak literatiire katkida bulunmak ve hizmete aday yeni inme merkezleri icin referans veri
saglamak istedik.

5 e

Content of this journal is licensed under a Creative Commons Attribution-Non Commercial No Derivatives 4.0 International License



Sakarya Med J. 2022;12(4):634-641
HAKI et al., Establishing a Stroke Center During the Pandemic

INTRODUCTION
Stroke is a disease that exacerbates mortality and morbidi-
ty worldwide. The most common type of stroke is ischem-
ic, which disrupts blood circulation to an area of the brain,
resulting in neurological dysfunction. Regardless of the
stroke type, the management of acute stroke treatment is

highly time dependent.

Intravenous (IV) thrombolytic therapy and/or mechani-
cal thrombectomy (MT) have been used in acute ischemic
stroke treatments and have shown benefits to appropriate
patients. Following the National Institute of Neurological
Disorders and Stroke (NINDS) study, IV thrombolytic
therapy was initially suggested for use within the first 3
h of stroke. Then, after the European Cooperative Acute
Stroke Study (ECASS)-3 study was conducted in 2008, the
recommendations arrived at a set time interval of 3-4.5
hours."? However, there is an outstanding need for more
effective treatments, owing to the narrowness of the treat-
ment window, the fact that it does not provide sufficient
benefits for long-segment occlusions affecting proximal
arteries. Today, endovascular stroke treatment in anterior
circulation proximal vessel occlusions is recommended
with a high level of evidence based on the results of nine
randomized controlled studies. According to the results of
studies published in recent years, the treatment window
was extended up to 24 h in patients selected according
to the results of multimodal imaging methods. Although
treatment can be applied within the first 6 h, each 30-
min delay in recanalization reduces functional recovery
by 30%. Hence, rapid diagnosis, assistance, and transport
are very important during the pre-hospitalization period.
According to the most recent guidelines, a door-to-needle

time of less than 60 min is targeted.?

Our study examined the data of patients having ischem-
ic stroke who underwent IV thrombolytic therapy and/or
MT after applying to the emergency department of a new-
ly opened hospital in our country. We also compared the

clinical results of patients who had applied directly to our

center to those who had been transferred from an external
institution, owing to the new center’s regional referral sta-
tus, to evaluate whether the transfer from another center

had caused irreparable delays in acute stroke management.

MATERIALS and METHODS

The files of 85 consecutive patients who were hospitalized
at the Stroke Centre of Bursa City Hospital with a diagno-
sis of acute ischemic stroke between January and Decem-
ber 2020 who underwent IV thrombolytic therapy and/or
MT were retrospectively reviewed. Other ischemic stroke
patients were excluded. The hospital began accepting pa-
tients in July 2019, whereas the stroke center was function-
al by December 2019.

Patient complaints, demographics, risk factors, Alberta
Stroke Program Early Computed Tomography (ASPECT)
scores on cranial computed tomography (CT), National
Institutes of Health Stroke Scale (NTHSS) scores at admis-
sion, and modified Rankin Scale (mRS) scores at discharge
and at 90 days-third month were recorded. Additionally,
information concerning treatment-related complications
and time periods of admittance within the day (24-h time
format, 07:00-15:00, 15:00-23:00, 23:00-07:00), the time
from symptom onset to hospital admission (symptom-
door time), and the time between hospital admission to
the initiation of reperfusion treatment (IV thrombolyt-
ic and/or MT) (e.g., door-to-needle time, door-to-groin
puncture time) were retrospectively reviewed and analyz-

ed from medical files.

The patients were divided into three groups with respect to
the treatment modalities applied: IV thrombolytic therapy,
MT, and combined therapy. Cranial CT, diffusion magnet-
ic resonance (MR) imaging, cranial CT angiography, and/
or MR angiography findings of the patients were recorded.
An mRS score of <2 was considered to be a good result.
Additionally, patients who applied directly to our hospital
and those transferred from other centers were compared.

The identification of hemorrhages causing clinical worsen-
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ing on cranial CTs after treatment was defined as a symp-

tomatic intracranial hemorrhage.

Ethics committee approval was obtained from Bursa City
Hospital Ethics Committee with the decision number
2021-7/3, and informed consent was obtained from all
patients or their legal heirs before the procedure, carried
out in accordance with the principles of the Helsinki Dec-

laration.

Statistical Analysis
All analyses were performed using SPSS v21 (SPSS Inc.,
Chicago, IL, USA). For the normality check, the Shapiro—
Wilk test was used. Data were given as meantstandard
deviation or median (minimum-maximum) for continu-
ous variables according to normality of distribution and
frequency (percentage) for categorical variables. Normally,
distributed variables were analyzed with the independent
samples t-test. Non-normal distributed variables were
analyzed with the Mann-Whitney U test. The distribution
of categorical variables was analyzed using the Pearson
chi-square or Fisher’s exact tests. Repeated measurements
were compared via the Wilcoxon Signed Ranks test for or-
dinal data or the McNemar test for nominal data. Multiple
logistic regression analysis (forward conditional method)
was performed to determine significant risk factors of bad
outcomes (=2 mRS score). The statistical significance value

was accepted as p<0.05.

RESULTS
We included 85 patients (43 males and 42 females) in our
study; the mean age was 67.36£13.03 (range 32-95) years.
The most common time interval at admission was the
15:00-23:00 time period (Table 1).

Table 1. Summary of patients' characteristics

Age (years), mean +SD 67.36 + 13.03
Gender, n (%)
Male 43 (50.59)
Female 42 (49.41)
Heart diseases, n (%) 39 (45.88)
Diabetes mellitus, n (%) 22 (25.88)
CVA history, n (%) 12 (14.12)
TIA history, n (%) 5(5.88)
Hypertension, n (%) 54 (63.53)
Hyperlipidemia, n (%) 13 (15.29)
Smoking, n (%) 19 (22.35)
Alcohol, n (%) 4 (4.71)
Type of admission, n (%)
Referred from another hospital 40 (47.06)
Directly to our hospital 45 (52.94)
Time period at admission, n (%)

07:00 - 15:00 31(36.47)

15:00 - 23:00 39 (45.88)

23:00 - 07:00 15 (17.65)
NIHSS at admission, 14 (4 - 26)

Symptom-to-door time (min), median (min., max.)

120 (20 - 360)

Door-to-recanalization time (min)), median (min.,
max.)

90 (12 - 350)

Symptom-to-recanalization time (min)), median (min.,

max.)

201 (60 - 450)

Door-to-needle time(min)), median (min., max.)

80 (20 - 270)

Door-to-groin time (min)), median (min., max.)

107.5 (28 - 350)

Hemorrhage, n (%) 17 (20.00)

Symptomatic 4 (4.71)

Asymptomatic 13 (15.29)
Modified Rankin Scale, median (min.-max.)

Discharge 5(0-6)

3rd month 4(0-6)
Modified Rankin Scale (Discharge), n (%)

Good outcome (< 2) 17 (20)

Bad outcome (> 2) 68 (80)
Modified Rankin Scale (3rd month), n (%)

Good outcome (< 2) 26 (30.59)
Bad outcome (> 2) 59 (69.41)
Mortality, n (%)

Before discharge 20 (23.53)

3rd month 29 (34.12)

SD: Standard deviation, TIA: Transient ischemic attack, CVA: Cerebrovas-

cular accident

Data are given as mean + standard deviation or median (minimum - max-
imum) for continuous variables according to normality of distribution and

as frequency (percentage) for categorical variables

636




Sakarya Med J. 2022;12(4):634-641
HAKI et al., Establishing a Stroke Center During the Pandemic

We divided patients into two groups according to their first
admission. Symptom-to-door time (p<0.001) and symp-
tom-to-recanalization/reperfusion time (p=0.005) were
significantly higher in those referred from another hospital
compared with those first admitted to ours. Door-to-reca-
nalization time was significantly higher in those directly
applying to our hospital compared with referred patients
(p<0.001). There was no significant difference between
groups with regard to mRS score at discharge (p=0.478),
but the mRS score in the third month was significantly
lower in the non-referred group than in the referred group
(p=0.046). There was no significant difference between
the discharge and third-month mRS scores in the referred
group (p=0.227), whereas the third-month mRS score was
significantly lower than the discharge mRS score in the

non-referred group (p=0.001). However, the difference in

the increase of mortal cases was found to be significant-
ly higher in the referred group (p=0.016) (Table 2, Figure
1,2).

We performed multiple logistic regression analysis to
determine the significant factors of bad outcomes (mRS
score 22). We found that high age (p=0.032), high NITHSS
at admission (p<0.001), and high symptom-to-recanaliza-
tion time (p=0.046) were risk factors associated with bad
outcomes. Other variables included in the model, such
as admission type (p=0.615), gender (p=0.164), symp-
tom-to-door time (p=0.229), door-to-recanalization time
(p=0.337), treatment (p=0.719), and hemorrhage after
treatment (p=0.287), were found to be insignificant (Table
3).

Table 2. Summary of patients’ characteristics with regard to groups
Admission
Referred (n=40) Non-referred (n=45)
Age 68.52 +13.08 66.33 £ 13.04 0.442
Gender Male 17 (42.50%) 26 (57.78%) 0234
Female 23 (57.50%) 19 (42.22%)
07:00 - 15:00 14 (35.00%) 17 (37.78%)
Time at admission 15:00 - 23:00 20 (50.00%) 19 (42.22%) 0.732
23:00 - 07:00 6 (15.00%) 9 (20.00%)
NIHSS at admission 14 (7 - 26) 12 (4 -24) 0.491
Symptom-to-door time, min 160 (60 - 360) 60 (20 - 240) <0.001
Door-to-recanalization/reperfusion time, min 60 (12 - 240) 110 (30 - 350) <0.001
Symptom-to-recanalization/reperfusion time, min 210 (117 - 450) 180 (60 - 350) 0.005
Hemorrhage 10 (25.00%) 7 (15.56%) 0.415
Symptomatic 3 (7.50%) 1(2.22%) 0421
Asymptomatic 7 (17.50%) 6(13.33%)
Modified Rankin Scale Discharge 5(0-6) 5(0-6) 0.478
3rd month 4(0-6) 3(0-6) 0.046
p (within variables) 0.227 0.001
Before discharge 10 (25.00%) 10 (22.22%) 0.964
Mortality 3rd month 17 (42.50%) 12 (26.67%) 0.191
p (within variables) 0.016 0.500
Data are given as mean + standard deviation or median (minimum - maximum) for continuous variables according to normality of distri-
bution and as frequency (percentage) for categorical variables
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Figure 1. Distribution of treatments with regard to groups
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Figure 2. mRS scores at the 3rd month with regard to groups

Table 3. Significant factors of the bad outcome, multiple logistic regression analysis

B coefficient Standard Error p Exp(p) 95.0% CI for Exp(p)
Age 0.052 0.024 0.032 1.054 1.005 1.106
NIFSS at admis- 0.344 0.089 <0.001 1411 1.184 1.681
sion
Symptom-to-re-
canalization/rep- 0.012 0.006 0.046 1.012 1.000 1.024
erfusion time
Constant -9.204 2.552 <0.001 0.000
Dependent Variable: Bad outcome (= 2 mRS score) in 3rd month. Nagelkerke R2=0.516; Correct prediction=81.18%
CI: Confidence Interval

DISCUSSION
The most important goal for clinical success in patients
with acute ischemic stroke is to shorten the time until
treatment. It has been reported that approximately 2M
neurons and 14B synapses are lost every minute until rep-
erfusion is achieved.* Although the treatment window is
currently recommended to be 4.5 h with IV thrombolytic
therapy and 6 h with anterior system MT, it is important
to administer the treatment as early as possible. With this
rule in mind, it is recommended that stroke patients be
identified as early as possible during emergency services
and that the door-to-needle time should not exceed 60
min.* In our study, the mean door-to-needle time in pa-
tients admitted to our hospital was 80 min, and the door-
to-groin time was 107.5 min. The most important factors
of the increase during this period include the fact that we
were a newly established center, and the delays in the di-

agnosis stage were caused by the intensity caused by the

pandemic.

Studies have shown that prolonged symptom-to-door or
symptom-to-needle durations are associated with poor
prognoses. It has also been reported that advanced age and
high NTHSS at admission are associated with poor prog-
noses in patients undergoing reperfusion therapy.>® Our
study findings were similar to those in the extant literature,
advanced age, high NIHSS at admission, and high symp-
tom-to-recanalization time were found to be associated

with poor prognoses (mRS score >2).

In a nationwide study in the Netherlands, it was reported
that patients transferred from other hospitals to a com-
prehensive stroke center for endovascular thrombectomy
experienced delays in treatment that worsened function-
al outcomes in patients.”’ In our study, nearly half of the

patients who underwent reperfusion therapy were trans-
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ferred from other centers. The mRS scores at the third
month were higher in patients transferred from other
hospitals. Symptom-to-door and symptom-to-reperfu-
sion times were longer in patients transferred from oth-
er hospitals. Interestingly, reperfusion therapy was start-
ed after a longer time in patients who applied directly to
our hospital (non-referred). Previous studies have shown
that there is an inverse relationship between symptom-to-
door and door-to-needle times, and it has been reported
that patients who reach the hospital early have a longer
door-to-needle time.'>'* In our study, regarding patients
transferred from other hospitals, there may have been a
few primary factors that shortened door-to-needle times,
including referrals of the patient after informing family for
consent and those receiving accurate medical information
from emergency medical services concerning the patient,
those being prepared for the patient at arrival, and the fact
that cranial imaging could be ordered at the first-admit-

ting institution before transfer.

In the study of Reuter et al., it was reported that approx-
imately 10% of acute ischemic stroke patients with the
potential to undergo MT were admitted to the hospital
at night (23:00-06:59).” In our study, 17.65% of patients
who underwent reperfusion therapy were admitted to the
hospital between 23:00 and 07:00. Considering the rate
and number of patients, it can be suggested that patients
who are likely to receive reperfusion therapy in our city,
which has two stroke centers, may be alternately accepted
by these centers at night (between 23:00 and 07:00). There-
fore, the coordination of the provincial ambulance control
command center can be effective with regard to the swift-

ness of treatment at both centers.

In a nationwide study in Germany, it was reported that the
number of patients who received IV thrombolytic thera-
py in stroke units in 2019 was approximately 2.5 times the
number of patients who underwent MT (IV thrombolytic
therapy: 36,745, MT: 16,135 patients)."* According to an-
other study conducted in Italy, it was reported that 33%

of all acute ischemic stroke patients could be suitable for
IV thrombolytic therapy, 22% for IV thrombolytic therapy
and MT, and 4% for MT." In our study, 44 (52%) patients
underwent I'V thrombolytic therapy, 11 (13%) patients un-
derwent IV thrombolytic therapy and MT, and 30 (35.2%)
underwent mechanical thrombectomy. The high number
of patients who underwent MT was caused by the high rate
of large and proximal vessel occlusions and the fact that
patients reached the hospital from an external center with-

in a time interval of 4.5-6 h, which was suitable for MT.

In studies published in our country, data were mostly pro-
vided with regard to the thrombolytic therapy experiences
of hospitals.’®” In a meta-analysis examining 2,349 cases
related to thrombolytic therapy applications published
in the past 10 years in our country, thrombolytic-related
symptomatic hemorrhage was reported to occur in 5.6%
of patients.” In our study, symptomatic hemorrhage was
4.3% in patients who received IV thrombolytic therapy.
In the pool analysis that included NINDS rt-PA, ECASS,
ECASS 1II, and ATLANTIS studies, it is understood that
those who received treatment in the early period had a
higher chance of recovery.” According to our experience,
the clinical response was more satisfactory among patients

to whom treatment was initiated within the first 3 h.

In developed countries, IV thrombolytic therapy is gener-
ally initiated in the primary stroke center, and patients who
require MT are referred to a comprehensive stroke center;
whereas, in our province, patients are referred directly to
a comprehensive stroke center for both IV thrombolytic
therapy and MT. Initiating IV thrombolytic therapy with
the “drip and ship” method in capable hospitals and refer-
ring patients to a comprehensive stroke center may pre-
serve times for these patients. The transfer of patients who
can be treated with reperfusion directly to a hospital with
an established stroke center by emergency medical servic-

es can also shorten the time until treatment.
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Limitations
The most critical limitation of our study is that it was a sin-
gle-center and retrospective study. Furthermore, our hos-
pital was designated as a pandemic hospital by the Health
Ministry after March 2020. This situation affected the ar-
rival rates of stroke cases to the hospital and the durations

of their diagnosis.

CONCLUSION
We strove to contribute to the literature and provide ref-
erence data for new stroke centers that are candidates for
service by sharing our early experiences with recanaliza-
tion treatments applied by our hospital, which was a newly

established stroke center during the pandemic.
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Abstract

Objective  To evaluate the demographic and clinical characteristics of the patients that presented to our pediatric intensive care unit (PICU) between January 1, 2016 and December
31, 2018 and were followed up for at least 24 hours.

Materials ~ This study was designed as a single-center retrospective, cross-sectional, descriptive study. A total of 876 admission files belonging to patients who were followed up at
and Methods  PICU between January 01, 2016 and December 31, 2018 were examined. The data of 751 admissions of 640 patients with complete archive records and patient information
forms were included in the study.

Results  Forty-three percent of the 640 patients were female, and 32.4% of the total 751 admissions were referrals from hospitals in our city or region for advanced intensive care.
Although all cases requiring intensive care, internal or surgical, were hospitalized, infectious diseases were the most common reason for admission. Parameters individually
associated with mortality were the presence of chronic disease, need for mechanical ventilation, need for blood products, need for inotropic support, and need for renal
replacement therapy. None of the patients who were followed up due to poisoning and airway obstruction died. The hematological-oncological patient group had the
highest mortality rate, including end-stage cases.

Conclusion ~ Our PICU provides an important health service for all critically ill children in our region. The mortality rates were within the ranges reported for Turkey. To obtain better
outcomes, it is necessary to strengthen medical staff in our clinic and develop the palliative care centers in our region.

Keywords  Pediatric intensive care units; demographic analysis; health status

Amag  Cocuk yogun bakim (CYB) iinitemize 1 Ocak 2016-31 Aralik 2018 tarihleri arasinda basvuran ve en az 24 saat izlenen hastalarin demografik ve klinik ozelliklerinin
degerlendirilmesi amaglanmgtr.

Geregve  Bu calisma, tek merkezli, geriye doniik, kesitsel ve tanimlayict bir ¢alisma olarak tasarlandi. 01 Ocak 2016 ile 31 Aralik 2018 tarihleri arasinda CYB iinitesinde izlenen
Yontemler  hastalarin 876 basvuru dosyast incelendi. Arsiv kayitlar: ve hasta bilgi formlar tam olan 640 hastaya ait 751 bagvurunun verileri calismaya dahil edildi.

Bulgular 640 hastamn yiizde 43'ti kadind ve toplam 751 bagvurunun %32,4'ii ilimiz veya bolgemizdeki farkli h lerden ileri diizey yogun bakim icin sevk edildi. Dahili veya cerrahi
yogun bakim gerektiren tiim vakalar hastaneye yatirilsa da en sik basvuru nedeni bulagict hastaliklardi. Mortalite ile bireysel olarak iliskili parametreler; kronik hastalik varlig1,
mekanik ventilasyon ihtiyact, kan iiriinleri ihtiyaci, inotropik destek ihtiyaci ve renal replasman tedavisi ihtiyaci idi. Zehirlenme ve hava yolu tikanikligt nedeniyle takip edilen
hastalarin hicbiri 6lmedi. En yiiksek oliim orani, son donem hematolojik-onkolojik hasta grubunda goriildii.

Sonu¢  QYB iinitemiz, tiim kritik hastahg: olan cocuklar igin bélgemizde onemli bir saglhk hizmeti sunmaktadir. Oliim oranlar: Tiirkiye'den diger calismalarda bildirilen araliktadir.
Daha iyi sonuglar elde etmek icin klinigimizdeki saglk personelinin giiclendirilmesi ve bolgemizdeki palyatif bakim merkezlerinin gelistirilmesi gerekmektedir.

Anahtar  Pediatrik yogun bakim birimleri; demografik analiz; saglk durumu
Kelimeler
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INTRODUCTION
Pediatric intensive care units (PICUs) are the places where
the care and treatment of children aged one month to 18
years with life-threatening diseases are performed contin-
uously with a multidisciplinary approach.! In Turkey, in
order to achieve a desired level of this critical healthcare
service, it has been considered to be necessary to both in-
crease the number of PICUs and improve access to these
units.” This developing health system and increasing inter-
est in the PICU area has resulted in the extensive develop-

ment of this critical healthcare service.

This study aimed to evaluate the demographic and clinical
characteristics of the patients that presented to our PICU
between January 1, 2016 and December 31, 2018 and fol-

lowed up for at least 24 hours.

MATERIALS and METHODS
This study was designed as a single-center retrospective,
cross-sectional, descriptive study (Atatiirk Universi-
ty Faculty of Medicine, Division of PICU). Approval for
the study was obtained from the local ethics committee
(2019/07/53). The study was conducted in accordance
with the principles of the Declaration of Helsinki.

For the study, a total of 876 admission files belonging to
the patients who were followed up at PICU between Janu-
ary 01, 2016 and December 31, 2018 were examined. The
data of 751 admissions of 640 patients with available ar-
chive records and complete patient information forms in
the electronic environment were included in the study. The
data belonging to 35 admissions whose archive records
could not be fully accessed electronically, as well as those
of 90 admissions with a follow-up duration of less than 24
hours in PICU were excluded from the study. From the
medical records, data on age, gender, method and place
of presentation at each admission, diagnosis at the time
of admission, accompanying chronic diseases, presence
of resuscitation before intensive care admission, need and

duration of mechanical ventilation, tracheostomy, plasma-

pheresis, renal replacement therapy, need for positive ino-

tropic support and need for blood products were recorded.

Statistical Analysis
The data obtained from the study were analyzed using the
Statistical Package for the Social Sciences (SPSS) for Win-
dows v. 22.0 (SPSS Inc. Chicago, IL, USA). Whether the
data showed a normal distribution was evaluated with the
Shapiro-Wilk normality test. Since the evaluated data did
not show a normal distribution, median (minimum-max-
imum) values were obtained. Pearson’s chi-square test was
used for the frequency comparison of categorical param-
eters. The Mann-Whitney U test was used to compare the
groups in terms of the mean values of continuous varia-
bles that did not show a normal distribution. Parameters
considered to have an effect on mortality were tested with
the chi-square analysis. The independent effects of the pa-
rameters with a significant effect on mortality were further
evaluated using the binary logistic regression analysis. P <

0.05 was accepted as the statistical significance level.

RESULTS
Of the 640 patients in the study group, 276 were girls
(43%) and 364 were boys (57%). At the time of admissions,
the median age of the patients was 18.7 months. The dis-
tribution of the patients by age groups is shown in Table 1.
Of the 751 admissions evaluated in the study, 171 (22.8%)
belonged to emergency service presentations, 243 (32.4%)
were referrals from other hospitals, and the remaining 337
(44.8%) were transferred from the pediatric services and
other departments in our hospital. Of the 243 admissions
accepted by referral from other hospitals, 147 (60%) were
from surrounding provinces and districts, while 96 (40%)
were from Erzurum city center and districts. The distri-
bution of admissions by referral was as follows: Agri, 35
(23.8%); Erzincan, 26 (17.7%); Kars, 24 (16.4%); 1gdur, 15
(10.2%); Mus, 8 (5.4%); Van, 8 (5.4%); Ardahan, 7 (4.8%);
Artvin, 4 (2.7%); Giimushane, 4 (2.7%); Bayburt, 3 (2%);
Bingol, 3 (2%); Bitlis, 3 (2%); Samsun, 2 (1.4%); Rize, 2
(1.4%); Ankara, 1 (0.7%); Batman, 1 (0.7%); and Giresun,
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0
1(0.7%). Table 2. Reasons for admission to PICU
Diagnosis n %
Table 1. Distribution of the patients by age groups at the time of admission Infectious diseases[Pneumonia (29%), sepsis
. . 288 38.40
(5.50%), CNS infection (3.90%)]
Age group n %
>1 month - <2 years 424 56.50 Post-operative care 104 13.80
Neurological disord 84 11.20
>2 years - <5 years 107 14.20 euro ogica’ disorder
>5 years - <12 years 137 18.20 General condition disorder 59 7.90
iological di 42 K
>12 years - <18 years $3 11.10 Cardiological diseases 5.60
TOTAL 51 100.00 Hematological-oncological diseases 41 5.50
Trauma 41 5.50
Hypovolemia-dehydration 26 3.50
It was determined that 547 of the admissions (72.9%) —
Poisoning 23 3.10
belonged to the patients that were admitted to the inten- Endocrinological diseases 9 120
sive care unit for the first time while the remaining 204 Nephrological diseases 9 1.20
(27.1%) were those with a history of at least one intensive Liver failure 9 1.20
care admission. Among the cases with previous intensive | Gastrointestinal diseases 8 110
- T . Interstitial lung di 5 0.70
care admissions, 111 (54%) had been hospitalized in our ferstllla’ Tung cisease
o . o . Other* 3 0.40
clinic and 93 (46%) in other clinics. The mortality rate was
TOTAL 751 100.00
0 . . . . . )
25.5% among the patients witha hlStOI‘Y of previous inten PICU, pediatric intensive care unit; CNS, central nervous system *Other:
sive care admission and 15.4% for the remaining patients anaphylaxis, subglottic stenosis

(p < 0.05). The incidence of chronic disease was 95.6% for
the patients with recurrent admissions and 51.2% for those
with a single admission (p < 0.05). The diagnoses of the
patients at the time of admission to PICU are shown in
Table 2.

When the recurrent admissions were excluded, 366
(57.2%) of the patients included in the study (n = 640)
were found to have chronic diseases (Table 3). The medi-
an length of hospital stay was 4 (range 1-288) days for the
patients with chronic diseases and 3 (range 1-221) days for

those without chronic diseases (p < 0.01).

Table 3. Distribution of the chronic diseases of the patients without recur-
rent admissions

Chronic Disease n %
Neurological 117 32.00
Cardiological 61 16.70
Congenital 46 12.60
Hematological-oncological 42 11.50
Pulmonary 27 7.40
Metabolic-endocrinological 24 6.60
Nephrological 15 4.10
Genetic 12 3.30
Gastrointestinal 10 2.70
Infectious 1 0.30
Other* 11 3.00
TOTAL 366 100.00
*Other: Malnutrition, history of intestinal surgery, history of colostomy

644




Sakarya Med J. 2022;12(4):642-651
CETiN et al., Pediatric Intensive Care Unit Patients

There was a significant relationship between the presence
of chronic disease and mortality (p < 0.01). Table 4 pre-
sents the relationship of different variables with mortality
for a total of 751 admissions. The median length of stay
on mechanical ventilation was 3 (range 1-288) days. A sig-
nificant relationship was found between the duration of
mechanical ventilation and mortality (p < 0.01). A central
venous catheter was applied in a total of 190 (25.3%) ad-
missions. The median length of catheter use was 9 (range
1-120) days. It was observed that the patients with a cathe-
ter had a significantly longer hospital stay than those with-
out a catheter (median 12.5 and 2 days, respectively) (p
< 0.01). The median length of stay in PICU was 3 (range
1-288) days for a total of 751 admissions. The number of
patients hospitalized for 120 days or longer was 13. Tra-
cheostomy was performed in 27 (3.6%) of all admissions.
For the patients who underwent tracheostomy, the median
length of PICU stay was 84 (range 19-262) days, which was
significantly longer compared to those that did not require

this procedure (3 days) (p < 0.05).

It was found that plasmapheresis was required in 1.7% (n
=13) of the 751 admissions and renal replacement therapy
(RRT) in 3.3% (n = 25). There was no significant relation-
ship between the need for plasmapheresis and mortality
(p < 0.05). Of the patients evaluated, 4.8% (n = 36) had a
history of cardiac arrest within the 24 hours before their

admission. The mortality rate was 13.2% in those with a

history of arrest and 2.9% among the remaining patients.
A significant relationship was detected between the pres-
ence of a history of cardiac arrest and mortality (p < 0.05).
The parameters that were determined to be individually
associated with mortality (Table 4) were further evaluat-
ed with the logistic regression analysis (Table 5). Accord-
ing to the results, the presence of chronic disease, need
for mechanical ventilation, need for any blood product,
need for positive inotropic support, and need for RRT
were independent variables affecting mortality while the
need for a central venous catheter and the presence of a
nosocomial infection were not identified as independent
variables affecting mortality. The mortality rates in terms
of the patients’ admission diagnoses are given in Table 6.
The highest mortality was observed in the patients with
hematological-oncological diseases and those without any

definite diagnoses at the time of admission.

The median value of the Pediatric Risk of Mortality
(PRISM)-3 score for all admissions was calculated as 6
(range 0-66). The median PRISM-3 score of the mortality
group was 15 (range 0-66), which was significantly higher
compared to the surviving patients (p < 0.05). The mortal-
ity rate for the whole study period was calculated as 18.1%
(136/751 admissions). However, when the admissions of
the end-stage oncology patients (16 patients, 17 admis-
sions) were excluded, this rate was lower (16.1%, 121/734

admissions).

Table 4. Parameters individually associated with mortality

Parameter Mortalir?z "(AS = 136) Surviv:ll ((02): 615) Chi-square statistic P
Chronic disease (n = 475) 112 (82.40) 363 (59) 26.075 <0.01
Need for mechanical ventilation (n = 369) 131 (96.30) 238 (38.70) 159.469 <0.01
Central catheter (n = 190) 72 (52.90) 118 (19) 67.142 <0.01
Need for any blood product (n = 328) 116 (85.30) 212 (34.50) 150.768 <0.01
Need for any vasopressor drug (n = 161) 91 (66.90) 70 (11.40) 203.904 <0.01
Need for RRT (n = 25) 14 (10.30) 11 (1.80) 25.037 <0.01
Hospital-acquired infection (n = 135) 60 (44.10) 75 (12.20) 76.972 <0.01
RRT, renal replacement therapy
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Table 5. Binary logistic regression analysis results of the parameters independently associated with mortality

95% Confidence Interval
Parameter p OR
Upper Lower
Presence of chronic disease =0.01 3.14 1.559 6.304
Need for MV <0.01 16.63 6.214 44.522
Presence of a central venous catheter 0.159 0.64 0.346 1.189
Hospital-acquired infection 0.746 1.10 0.611 1.988
Need for any blood product <0.01 4.62 2.475 8.634
Need for positive inotropic support <0.01 6.43 3.724 11.091
RRT <0.01 3.55 1.166 10.802
OR, odds ratio; MV, mechanical ventilation; RRT, renal replacement treatment
Table 6. Relationship between admission diagnoses and mortality
Admission Diagnoses Survival Mortality Total
n 183 35 218
Pneumonia
% 83.90 16.10 100
n 33 8 41
Infectious diseases Sepsis
% 80.50 19.50 100
n 25 4 29
CNS infection
% 86.20 13.80 100
n 76 8 84
Neurological disease
% 90.50 9.50 100
n 23 0 23
Poisoning
% 100 0 100
n 37 5 42
Cardiological disease
% 88.10 11.90 100
n 4 1 5
Pulmonary disease
% 80.0 20 100
n 24 2 26
Hypovolemia-dehydration
% 92.30 7.70 100
n 7 2 9
Endocrinological diseases
% 77.80 22.20 100
n 22 19 41
Hematological-oncological diseases
% 53.70 46.30 100
n 33 8 41
Trauma
% 80.50 19.50 100
n 7 2 9
Nephrological diseases
% 77.80 22.20 100
n 7 1 8
Gastrointestinal diseases
% 87.50 12.50 100
n 91 13 103
Postoperative care
% 87.50 12.60 100
n 34 25 59
General condition disorder
% 57.60 42.40 100
n 6 3 9
Liver failure
% 66.70 33.30 100
n 3 0 4
Airway obstruction
% 100. 0 100

CNS, central nervous system
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DISCUSSION
This study was the first to present PICU data in our region,
and therefore will make important contributions to the
further development of PICU services in our region. The
median age of the patients was 18.7 months. The age dis-
tribution of the patients was found that 56.5% were under
two years old. In similar studies conducted in Turkey, the
median age of the patients followed up in PICU has been
reported to be 18-51 months.3,4 In line with these data, it
can be stated that children that require intensive care in

our country are often under the age of five.

Concerning the admission diagnoses of the patients, infec-
tions ranked first, followed by post-operative care require-
ment and neurological diseases (Table 2). Previous studies
conducted in Turkey also showed that infectious diseases,
respiratory system disorders, neurological system disor-
ders and poisoning were the most common PICU admis-
sion diagnosis.*” The data of these studies indicate that in-
patient diagnoses varied according to the characteristics of
the clinics. Although pneumonia ranked first in our study
similar to other studies, there was a varying frequency of
post-operative care that was observed as the second most
common reason for PICU admission in our study. This is
due to the lack of intensive care units in some of the surgi-
cal clinics in our hospital. We consider that in some clinics
having their own intensive care units, pediatric patients
are admitted to PICU due to staff inexperience in critical
pediatric patient management. In addition, unlike other
studies, we found the rate of poisoning (3.1%) to be low
among all the admissions. As we suggested in a previous
study,® this may have resulted from our approach in which
we closely follow-up poisoning cases in the pediatric ward

unless their clinical condition deteriorates.

The clinical characteristics of the followed-up patients and
the spectrum of cases that can be followed up by a center
affect the duration of PICU stay. The median length of the
PICU stay of our patients was three days, which is similar

to other studies conducted in Turkey.*’ In these studies,

the duration of intensive care stay varied between two and

three days.

PICUs serving as regional centers accept many patients
from neighboring provinces,'® while smaller centers most-
ly only accept patients from their own provinces." Thir-
ty-six percent of the patients admitted to our clinic had
been referred from different provinces other than Erzu-
rum and its districts. It was seen that Agr1 had referred the
highest number of patients to our center. It was also deter-
mined that patients referred from a total of 15 provinces
had been admitted to our clinic. This result indicates that
being a large regional center serving a very wide area, our

clinic needs to be supported in its development.

In our study, the rate of patients admitted to PICU from
the emergency department (22.8%) was found to be low-
er compared to other studies (43-78%).**° In recent years,
developments in 112 Emergency Services have made it
possible to transfer patients requiring PICU services from
all clinics under appropriate conditions. Our clinic is a
third-level healthcare center in a geographical region with
a population of approximately 10-12 million. Therefore,
any patient accepted into our clinic can be directly trans-
ferred to PICU without applying to the emergency service
of our hospital through 112 Emergency Services after pri-
or consultation with the referring center. This explains the
relatively low number of patients admitted to our emer-

gency department.

The rate of patients transferred from the pediatric wards
and other departments in our hospital (44.9%) was also
found to be higher than reported by other studies.** This
suggests that many patients who may clinically require in-
tensive care are admitted to inpatient services. There may
be three reasons for this situation: First, some surgical de-
partments do not have their own intensive care units or be
inadequate in the management of the follow-up of critical
patients who have undergone surgery. Second, our PICU

is an arena-type intensive care unit, in which family mem-
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bers cannot accompany their children. Third, although our
clinic provides pediatric intensive care not only for our
city but also for the whole region, the number of assisting
healthcare personnel remains insufficient. Therefore, crit-
ical patients that can be followed up in inpatient services
in terms of their clinical condition are primarily admitted
to those clinics and only transferred to PICU if there is any

deterioration in their condition.

In Turkey, for reasons such as the increasing level of educa-
tion, decreasing infant mortality rates, increasing survival
rate of premature babies with a very low birth weight, and
increasing care support provided by the state for handi-
capped children, the life expectancy of handicapped chil-
dren has extended. These children are prone to recurring,
life-threatening health problems, which leads to recurrent
intensive care admissions. In our study, the rate of recur-
rent admissions was 27%. While the prevalence of chronic
disease was 95.6% for those with recurrent admissions, this
rate was 51.2% among those with a single admission. This
finding may be useful in predicting the need for PICU in

the hospital admissions of children with chronic diseases.

Mechanical ventilation is a life-saving practice in critically
ill children. It is required in cases such as acute respirato-
ry failure, loss of respiratory tract protective reflexes, and
loss of consciousness. In previous studies, the rate of PICU
patients that required mechanical ventilation has been re-
ported to vary between 20.7 and 67.3%.%'>'* Thus, the rate
detected in our study (49.1%) is within the reported range.
Differences in results can be related to the characteristics
of patients admitted to these units. The duration of stay on
a mechanical ventilator is directly related to the patient’s
clinical condition. For our patients, the median length of
mechanical ventilation requirement was three days, which
indicates that they generally had acute problems that im-
proved rapidly.

In intensive care units, the reasons for the insertion of a

central venous catheter include the use of multiple drugs,

frequent need for blood and blood products, need for
intensive fluid therapy, need for parenteral nutrition, in-
creased inotropic support, impaired peripheral circula-
tion in critically ill patients, and need for central venous
pressure measurements. Therefore, central venous cathe-
ter placement is undertaken more frequently in PICUs. In
a previous study, the frequency of central venous cathe-
ter insertion in PICUs was reported to be approximately
24%." In our study, a central venous catheter was used at a
similar rate (25.3%). The duration of catheter use can vary
according to the needs of the patient. In our patients, the
median duration of central venous catheter use was nine
days. It was observed that the patients with a central ve-
nous catheter had a significantly longer PICU stay than
those without catheter requirement (p < 0.01). This is
because most patients that required these catheters had a

critical condition.

Nosocomial infections are often more difficult to treat and
result in higher mortality.”® In addition to being an impor-
tant problem for inpatients hospitalized for a long time,
nosocomial infections can become a more serious prob-
lem in intensive care patients. Previously studies reported
the rate of hospital-acquired infections to range from 14%
to 23.6%.'>'>'¢ Similarly, in our study, hospital-acquired

infections constituted 18% of all admissions.

In patients admitted to PICU that have or are predicted to
have a prolonged need for mechanical ventilation, trache-
ostomy may be required in the presence of conditions such
as trauma in which upper airway integrity is impaired and
chronic neurological diseases affecting respiratory mus-
cles. The frequency of the need for tracheostomy in PICUs
has been reported to vary between 2.05 and 5.1%.”" In
our study, tracheostomy was required in 3.6% of all admis-
sions, which is in agreement with the literature. While the
median length of PICU stay was 3 (1-288) days for all ad-
missions, it was 84 (range 19-262) days for those involving
a tracheostomy (p < 0.01). This reveals the importance of

palliative care for these patients.
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Patients followed up in PICUs with conditions such as
trauma, sepsis, disseminated intravascular coagulation
and multiorgan insufficiency frequently need blood and
blood products.’®*!* While the use of these substances is
life-saving, they may also lead to new problems and com-
plicate patient follow-up. The frequency of blood and
blood product use is directly related to the characteristics
of patients admitted to PICU. In studies conducted in Tur-
key, this rate has been reported as 13.6-25.3%.%* In our
study, we determined this rate to be 43.7%. Although the
need for blood and blood product transfusion varies ac-
cording to the clinical condition of the patient, the higher
rate in our study led us to consider that we should review

the indications we use for a blood product transfusion.

Positive inotropic support is an important treatment
method required to provide and maintain stable hemod-
ynamics in very critically ill patients. In our study, posi-
tive inotropic support was needed in 21.4% of admissions,
which is consistent with the rates reported in the literature
(11.3-41.5%).32

Plasmapheresis is a treatment method used in PICUs in
cases of intoxication, severe sepsis, metabolic diseases,
some autoimmune diseases, and transition to liver trans-
plantation.?! In our clinic, plasmapheresis is routinely ap-
plied in patients with appropriate indications. In the cur-
rent study, plasmapheresis was applied in 1.7% of the total

admissions, which is in agreement with the literature data.’

The crude mortality rate in our study was calculated as
18.1%. However, when the admissions of end-stage oncol-
ogy patients (16 patients, 17 admissions) were excluded,
this rate was reduced to 16.1%. We consider that the lack of
sufficient palliative care centers in our region significant-
ly increased our mortality rate. According to the “Medical
Audit Report of Pediatric Intensive Care Units” published
by the Turkish Ministry of Health (TMH)* in 2013, the
crude mortality rate was 13.9% for the hospitals affiliated
with TMH and 18.6% for university hospitals. This situa-

tion suggests that more critical patients are followed up in
the PICUs of university hospitals. In our clinic, we found
a mortality rate close to the average in Turkey. Our data
indicate that there is a need for further improvement in
pediatric intensive care provided in our region, as well as

the whole country.

CONCLUSION
Our PICU provides an important health service for criti-
cally ill patients in our region. It is a center where not only
inpatients requiring non-surgical treatment but also many
surgical patients including cases of trauma, cardiovascular
surgery, and transplantation can be followed up. The mor-
tality rate detected in our study was within the range re-
ported for Turkey. However, the study results indicate that
the mortality rates can be further reduced by supporting
PICUs especially in terms of experienced staff, eliminating

deficiencies, and improving palliative care services.

Limitations
We consider that the rates of disseminated intravascular
coagulation and multiorgan insufficiency may have been
higher than we reported due to the wrong use of the ICD-
10 codes. Therefore, the evaluation of these parameters

was not included in the study.
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Abstract

Objective  Hydroxyzine hydrochloride is an antihistamine-derived drug that has been widely preferred in the treatment of anxiety disorder, mental distress and stress in recent years.
There are not enough studies in the literature on the effects of hydroxyzine hydrochloride on the immune system.

Materials  In our study, we investigated the effects on proinflammatory cytokine levels by administering 1, 5, 10 and 20 pug/mL hydroxyzine hydrochloride in the presence and absence
and Methods  of lipopolysaccharides (LPS) danger signal in J774.2 macrophage cell line. Students t test was used for statistical analysis (p<0.0001, N=3) All experimental conditions
were tested in triplicate.

Results  Hydroxyzine hydrochloride did not affect the cytokine levels of tumor necrosis factor a (TNFa), interleukin-6 (IL-6), interleukin 12p40 (IL12p40) and granulocyte-mac-
rophage colony-stimulating factor (GM-CSF) after 24 hours of incubation in macrophage cells and did not activate immune cells. There was no statistical difference in this
values, which did not show an immunostimulatory effect.

Conclusi
OnCUSION  gince hydroxyzine hydrochloride does not have an immunostimulatory effect for macrophage cells, it can be used safely in the clinic.

Keywords  Hydroxyzine Hydrochloride; Macrophage;]774.2 Cell Line; Cytokine

Oz

Ama¢  Hidroksizin hidrokloriir son yillarda anksiyete bozuklugu, ruhsal sikinti ve gerginligin tedavisinde yaygin olarak tercih edilen antihistaminik tiirevli bir ilactir. Literatiirde
Hidroksizin hidrokloriiriin bagisiklik sistemi iizerine etkileri ile ilgili yeterli calisma mevcut degildir

Geregve  Calismamizda ]J774.2 makrofaj hiicre hattinda lipopolisakkarit (LPS) tehlike sinyali variginda ve yoklugunda 1, 5,10 ve 20 ug/ml hidroksizin hidrokloriir uygulayarak
Yontemler  proinflamatuvar sitokin seviyelerine etkilerini arastirdik. Istatistiksel analiz icin Student t testi uyguland (p<0.0001, N=3.) Tiim deney kosullar: iiglii olarak test edildi.

Bulgular  Hidroksizin hidrokloriir makrofaj hiicrelerinde 24 saatlik inkiibasyondan sonra tiimor nekroz alfa (TNFa), interlokin 6 (IL-6), interlokin-12 subunit beta (IL12p40) ve
graniilosit makrofaj koloni uyarici faktér (GM-CSF) sitokin seviyelerini etkilemeyerek bagisiklik hiicrelerini aktive etmedi. Imminostimiilator etki gostermeyen bu degerlerde
istatistiksel olarak bir fark gozlenmedi.

Sonu¢  Hidroksizin hidrokloriir makrofaj hiicreleri icin imminostimiilator etki gostermedigi icin klinikte giivenli bir sekilde kullamlabilinir.

Anahtar  Hidroksizin Hidrokloriir, Makrofaj, ]774.2 Hiicre Hatt1, Sitokin
Kelimeler

@' [T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial No Derivatives 4.0 International License
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INTRODUCTION
In recent years, there has been an intense use of antide-
pressant drugs around the world. There are numerous clin-
ical studies showing that when these drugs are used under
the supervision of a psychiatrist in psychological disorders
and diseases, they experience regression in symptoms.
Due to the high number of patients coming to mental
health professionals and to achieve rapid results, they
prefer psychopharmacotherapy instead of psychothera-
py- Today, people apply to antidepressive agents in almost
every psychological distress and negative mood disorder,
disregarding other therapeutic options and without exam-
ining whether they are necessary or not. According to the
2020 World Health Organization data, approximately 264
million people of all ages worldwide use antidepressants as

they suffer from depression'.

Studies in recent years have emphasized the relationship
between depression and the body’s inflammatory re-
sponse. Differences were observed in plasma concentra-
tions of depressed patients, cytokine levels and the number
of immune cells. A number of studies have focused on the
direct and indirect effects of antidepressant drugs on the
immune system. Chronic inflammation and immune sys-
tem disorders are involved in the pathogenesis of depres-
sion. It has been observed that the nervous endocrine and
immune systems are in mutual interaction in patients with
depressive syndrome, and even chronic stress and chronic
inflammation are frequently encountered in these patients.
Under stress, the transmission of nerve signals from the
cerebral cortex to the hypothalamus accelerates, and
adrenocorticotropic hormone (ACTH) is secreted from
the pituitary gland. Thus, glucocorticoids are released
from the adrenal cortex. Glucocorticoids, on the other
hand, suppress the production of cytokines that trigger the
development of inflammation, such as interleukins (IL)
and tumor necrosis factor a (TNFa), and also reduce the

activity of T lymphocytes®*.

An increase in the number of monocytes, macrophages

and neutrophils was observed in patients suffering from
depression, and a reduce in the number of Natural Killer
(NK) cells was observed**. It is thought that antidepressant
drugs used in the treatment against such effects of depres-
sion on the immune system may have immunomodulatory
properties in addition to their effects on neurotransmitter
transporters and the neural membrane. In many studies,
a decrease in serum cytokine levels has been found in pa-

tients using antidepressants®’.

For example, a meta-analysis over 20 years by Strawbridge
showed that patients taking antidepressants had signifi-
cantly reduced serum TNFa and interlukin-6 (IL-6) lev-
els®. In some of the studies that found a decrease in the
amount of serum cytokines, it was stated that this decrease
was effective in placebo rather than antidepressant. There-
fore, the net effects of antidepressants on the immune sys-
tem have not been revealed®'’. Hydroxyzine hydrochloride
is an antihistamine that is frequently preferred by individ-
uals in recent years, and is widely used in the symptomatic
treatment of anxiety disorder, mental distress and tension.
It is also preferred in the treatment of allergies, as it blocks
histamines in its mechanism of action. Histamines stim-
ulate the release of cytokines in allergic inflammations.
In 1997, Lagier et al. showed that histamines release IL-4
and Interferon-y (IFN-y) from T cells''. In addition, his-
tamines inhibit monocyte product TNFa and IL-12, while
inducing IL-10 and IL-18 synthesis'*'*. Since hydroxyzine
hydrochloride has antihistamine properties, the above ef-
fects should show the opposite. However, there have not
been enough studies on the effects of hydroxyzine hydro-
chloride on the immune system. To further clarify these
effects, the effects of hydroxyzine hydrochloride on TNFa,
IL-6, IL12p40 and Granulocyte Macrophage Colony Stim-
ulating Factor (GM-CSF) cytokine levels in the ]J774.2

macrophage cell line were investigated in this study.

Macrophages are one of the important cells of the natural
immune system that play a role in the formation of inflam-

mation'*'®, TNFa plays an essential role in inflammatory
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responses by producing proinflammatory cytokines such
as IL1p, IL12, GM-CSF and IL6. They are concentrated in
inflamed areas in chronic diseases and immune system
disorders®*>. Macrophages have been the target of our
study, with their antigen-presenting properties and their
contribution to innate and acquired immunity and their

important cytokine production role.

MATERIAL and METHODS
Hydroxyzine hydrochloride was purchased from Sigma
Aldrich (CAS no: 2192-20-3) and used without further

purification.

Cell Culture
J774.2 macrophage cells were obtained from ATCC. Cells
were grown in Roswell Park Memorial Institute medium
(RPMI 1640) containing 10% Fetal bovine serum (FBS),
1% antibiotics (100 pg/mL each penicillin and streptomy-
cin) and sodium pyruvate. Cells were incubated at 37 °C
in an incubator containing 5% CO2. The cell medium was
renewed every four days to make it ready for use in the

experiments®.

Stimulation of lipopolisachharide (LPS) and hydrox-
yzine hydrochloride to mimic distress signal
J774.2 Macrophage cell was plated in 24-well plates at a
cell concentration of 106 cells/mL per well. It was rested
for 12 hours in an incubator with 5% CO2 at 37°C. The
effect of hydroxyzine hydrochloride at 1-5-10 and 20 pg/
mL concentrations alone and in wells with LPS added was
tested. During these tests, salicylic acid, which proved to
have anti-inflammatory properties, was put into one of the
wells together with LPS and the additions were compared
with other data. Also, AI203 was used with LPS to pro-

mote anti-inflammatory activity.

1 Wl of LPS (1 mg/mL, Enzo Life Sciences, Salmonella min-
nesota R595) was added to J774.2 macrophage cell medi-
um that was rested overnight. Macrophage cell medium. 1

pl of DMSO was placed in the control well and the control

well containing LPS. The cells were then incubated for 24

hours in an incubator at 37 °C and 5% CO2.

Then, after centrifugation at 2000 Rpm, the supernatant
was transferred to Eppendorf tubes. It was placed at -80°C
to be examined in terms of cytokine levels. Cells were sep-
arated from each well by gentle pipetting. All experimental
conditions were tested in triplicates, and all experiments
were repeated 3 times in biological replicates to arrive at
statistically significant data. To measure the level of TNFa,
IL-6, IL12p40 and GM-CSF cytokine growth in ]J774.2
cells, 5 mM ATP (Fisher Scientific) was added to each well

2 hours before harvest!*-?,

TNFa, IL-6, IL12p40 and Gm-CSF ELISAs
Production of TNFa, IL-6, IL12p40 and GM-CSF was
measured by enzyme-linked immunosorbent assay (ELI-
SA). The ELISA kit for each cytokine type used in the
study was prepared by following the BD Biosciences, CA,
USA manufacturer’s instructions exactly. First, the Maxi-
sorb 96-well plate (Krackeler) was coated with hamster an-
ti-mouse cytokine (bicarbonate buffer pH = 9.5, 0.5 pg/mL
in 100 pL/well) and incubated overnight. After the solu-
tion was taken from the plates, they were washed 3 times
with 0.05% Tween 20 PBS and incubated for 3 hours at
room temperature. It was then blocked by adding 200 uL
of blocking buffer (1% BSA PBS) to each well. Then the
plates were washed 3 times and 100 pL of samples were
placed in each well and incubated overnight at 4 °C. The
plates were washed 3 times with 100 uL of biotin, then
human anti-mouse cytokine (0.5 pg/mL in 10% FBS PBS)
was added to each well and the plate was incubated for 2
hours at room temperature. Then the solutions were re-
moved and the plate was washed 3 times. 100 pL of TMB
substrate (BD OptEIA) was added to each well 19,20 The
reaction was stopped using 50 uL of 1 M sulfuric acid and
absorbance measurements were made at 450 nm. The con-
centration of TNFa, IL-6, IL12p40 and GM-CSF in each
sample was calculated using known concentrations of each

cytokine as a standard.
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Statistical Analysis
GraphPad-Prism Software 5 program was used for statis-
tical analysis and there were three independent results for
each dataset, and an unpaired two-tailed t-test was used to
reveal statistical significance. All experimental conditions

tested in triplicate. p < 0.0001 N=3.

RESULTS
In the absence of the hydroxyzine hydrochloride LPS dis-
tress signal, no increase in TNFa levels was observed at all
concentrations we used (1-5-10 and 20 pug/mL) (Figure 1).
Hydroxyzine hydrochloride did not affect TNFa levels in
macrophage cells after 24 hours of incubation and did not
activate immune cells. There was no statistical difference
in this value, which did not show an immunostimulato-
ry effect. LPS positive controls induced TNFa production
after 24 hours of incubation as expected (Figure 1). When
salicylic acid, which is well known for its anti-inflammato-
ry potential, and LPS were used together, a slight decrease
in TNFa level was observed compared to using LPS alone.
We observed that when AL203 and LPS are used together,
it increases the inflammatory effect in terms of TNFa level

compared to the effect of LPS alone. (Figure 1).

In the absence of LPS danger signal, no increase in IL-6
levels was observed at all concentrations (1-5-10 and 20
pg/mL) where we used hydroxyzine hydrochloride (Fig-
ure 2). There was no statistical difference in this value,
which did not show an immunostimulatory effect. LPS
positive controls induced IL-6 production after 24 hours
of incubation as expected (Figure 2). The combination of
salicylic acid and LPS, which is well known for its anti-in-
flammatory potential, resulted in some reduction in IL-6
level compared to using LPS alone. When AL203 and LPS
were used together, it increased the inflammatory effect
in terms of IL-6 level compared to the effect of LPS alone

(Figure 2).

In the absence of LPS danger signal, no increase in GM-

CSF levels was observed at all concentrations (1-5-10 and

20 pg/mL) where we used hydroxyzine hydrochloride did
not activate (Figure 3). There was no statistical difference
in this value, which did not show an immunostimulatory
effect. LPS positive controls induced IL-6 production after
24 hours of incubation as expected (Figure 3). The combi-
nation of salicylic acid and LPS, which is well known for its
anti-inflammatory potential, resulted in some reduction in
the level of GM-CSF compared to using LPS alone. When
AL203 and LPS were used together, it increased the in-
flammatory effect in terms of GM-CSF level compared to
the effect of LPS alone (Figure 3).

In the absence of LPS danger signal, no increase in IL-
12p40 levels was observed at all concentrations (1-5-10
and 20 pg/mL) where we used hydroxyzine hydrochloride
(Figure 4). There was no statistical difference in this val-
ue, which did not show an immunostimulatory effect. LPS
positive controls induced IL-6 production after 24 hours
of incubation as expected (Figure 4). The combination of
salicylic acid and LPS, which is well known for its anti-in-
flammatory potential, resulted in some reduction in IL-
12p40 level compared to using LPS alone. When AL203
and LPS are used together, it increased the inflammatory
effect in terms of IL-12p40 level compared to the effect of
LPS alone (Figure 4).
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Figure 1. ELISAs for supernatants of TNFa macrophage cells
were stimulated with 1 ug/mL, 5 ug/mL, 10 ug/mL and 20
ug/mL hydroxyzine hydrochloride for 24 hours. Cell concen-
tration of 1 x 106 cells/mL and DMSO for negative control,
Iug/mL LPS for positive control and 1 ug/mL, 5 pug/mL,10
ug/mL and 20 ug/mL hydroxyzine hydrochloride without
LPS dissolved in DMSO and DMSO were applied. All ex-
perimental conditions tested in triplicate. Student’s t test was

used for statistical analysis.
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Figure 2. ELISAs for supernatants of IL-6 macrophage cells
were stimulated with 1 ug/mL, 5 ug/mL, 10 ug/mL and 20
ug/mL hydroxyzine hydrochloride for 24 hours. Cell concen-
tration of 1 x 106 cells/mL and DMSO for negative control,
Iug/mL LPS for positive control and 1 ug/mL, 5 pug/mL,10
ug/mL and 20 ug/mL hydroxyzine hydrochloride without
LPS dissolved in DMSO and DMSO were applied. All ex-
perimental conditions tested in triplicate. Student’s t test was

used for statistical analysis.
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Figure 3. ELISAs for supernatants of GM-CSF macrophage
cells were stimulated with 1 pyg/mL, 5 ug/mL, 10 ug/mL
and 20 ug/mL hydroxyzine hydrochloride for 24 hours. Cell
concentration of 1 x 106 cells/mL and DMSO for negative
control, 1ug/mL LPS for positive control and 1 ug/mL, 5 ug/
mL,10 ug/mL and 20 ug/mL hydroxyzine hydrochloride
without LPS dissolved in DMSO and DMSO were applied.
All experimental conditions tested in triplicate. Students t

test was used for statistical analysis.
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Figure 4. ELISAs for supernatants of IL12p40 macrophage
cells were stimulated with 1 pyg/mL, 5 ug/mL, 10 ug/mL
and 20 ug/mL hydroxyzine hydrochloride for 24 hours. Cell
concentration of 1 x 106 cells/mL and DMSO for negative
control, 1ug/mL LPS for positive control and 1 ug/mL, 5 ug/
mL,10 ug/mL and 20 ug/mL hydroxyzine hydrochloride
without LPS dissolved in DMSO and DMSO were applied.
All experimental conditions tested in triplicate. Students t

test was used for statistical analysis.
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DISCUSSION
The majority of patients with psychological distress are
directed to antidepressant use without trying other ther-
apeutic treatments. The use of antidepressants worldwide
has increased by 18% in the last ten years and continues
to increase. It is a question of interest to what extent the
effects of antidepressants, which are used so extensively, on
the immune system, have been carried out in detail. Stud-
ies have investigated the effects of antidepressant classes
on both the innate and adaptive immune systems. In this
study, we observed the effects of hydroxyzine hydrochlo-
ride which is preferred in the treatment of depression and
anxiety, on TNFa, IL-6, GM-CSE, L12p40 cytokine levels
in macrophage cells. J774.2 Macrophage cells were ex-
posed to 1-5-10-20 ug/mL hydroxyzine hydrochloride for
24 hours without the LPS distress signal and accompanied
by the LPS distress signal. During these tests, salicylic acid,
which proved to have anti-inflammatory properties, was
put into one of the wells together with LPS and the ad-
ditions were compared with other data. Also, A1203 was
used with LPS to promote anti-inflammatory activity. As a
result of our study, we did not observe any increase in the
levels of proinflammatory cytokines TNFa, IL-6, GM-CSF,
L12p40 of hydroxyzine hydrochloride. We observed that
hydroxyzine hydrochloride did not have an immunostim-
ulatory effect for macrophage cells and did not have posi-
tive or negative effects on the immune system in terms of
inflammatory effects (Figure 1,2,3,4) Based on our results,
hydroxyzine hydrochloride can be used safely in the treat-
ment of depression. There is no previous study in the lit-
erature on the effect of hydroxyzine hydrochloride on the
immune system. Therefore, we will compare the results of
our study with those performed with other antidepressant

drugs.

In the first study examining the immune system effect
of antidepressants, Landmann et al. Immunity measure-
ments were made from the serum of 22 patients and 22
healthy individuals using antidepressants, and no change

was observed in monocyte activity. In subsequent studies,

it has been shown that the immune effect of antidepres-
sant drugs is often irregular in patients with depression®.
Much of the work in psychoimmunology is concerned
with the response of inflammation and depression to the
innate immune response. In a meta-analysis of 24 studies
by Dowloti et al., the pro-inflammatory cytokines TNFa
and IL-6 were found in significantly higher concentrations
in depressed individuals compared to controls?. In anoth-
er meta-analysis that depression elicits an inflammatory
response, 1L-6, C-reactive protein (CRP) levels were found
to be higher in depressed subjects compared to controls®.
Studies and meta-analysis evaluations suggest that antide-
pressants may have effects on the immune system. A me-
ta-analysis of 22 studies showed that selective serotonin re-
uptake inhibitor (SSRI) antidepressants can reduce TNFa
and IL-6 levels compared to other antidepressants in 603
patients using antidepressants. However, studies proving

this have not been done?®.

In studies examining the effects of antidepressant drugs
in-vivo in mice, it has been shown that they especially af-
fect the cytokine production of immune cells***!. Compar-
ing the blood monocytes of healthy people and patients
with depression, it has been shown that antidepressants
downregulate the release of proinflammatory cytokines

and upregulate the release of anti-inflammatory ones®-*2.

The difference between these studies and our results is due
to the use of antidepressant drugs with different active in-
gredients in each. Therefore, triggering the cytokine pro-
duction in the immune cells or keeping the cytokine level
constant for each of them differed. As a result, hydroxyzine
hydrochloride drug does not activate TNFa, IL-6, Gm-
CSF, IL-12 p40 cytokines in macrophage cells at 1-5-10-20
pg/mL. It can be used safely in the treatment of depression

and anxiety.
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Abstract

Objective

Materials
and Methods

Results

Conclusion

Keywords

‘The marked variation in the timing of puberty despite similar living conditions shows that many factors are effective in determining the onset of puberty. Many factors,
such as genetic and environmental factors, stress, socioeconomic status, metabolic rate, and body fat ratio, affect the age of puberty onset. Recent studies have shown that
the age of puberty onset has shifted to earlier ages. The increasing prevalence of childhood obesity is deemed to contribute this change. Therefore, we planned the present
study to determine the rates of obesity and overweight, in patients followed for precocious puberty to evaluate the association between obesity, bone age, and height age,
and to examine the association between obesity and hormone profile.

The medical records of 206 patients diagnosed with idiopathic precocious puberty who were being followed up at the Pediatric Endocrinology outpatient clinic of Sakarya
Training and Research Hospital between October 2018 and October 2021 were retrospectively reviewed. Anthropometric data (age, gender, height, weight, body mass in-
dex, and puberty stage), bone age, height age, and weight age of the patients were recorded from the medical records. Patients were grouped as normal weight, overweight,
and obese by body mass index (BMI).

Of the included patients, 97,57% (201 patients) were female and 2,43% (5 patients) were male. One hundred and thirty-one patients (63,59%) had normal weight, 40
(19,41%) were overweight and 35 (17,00%) had obesity. Significant differences were found between the groups (normal weight, overweight and obese) in terms of weight
age, BMI percentile, height age, bone age, and bone age standard deviation score (SDS) (p = <0,001; p = < 0,001; p = 0,015; p = 0,026; and p = 0,035; respectively). The
current puberty stages of the patients were more correlated with bone age and weight age than with chronological age.

The overweight and obesity rates are increased in patients with precocious puberty. Obesity appears to be a facilitating factor for precocious puberty. Bone age and weight
age are more determinants for the onset of puberty. Obesity should be considered when searching for etiological reason or deciding on treatment in girls with precocious
puberty.

Obesity; precocious puberty; early puberty; child.
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Benzer yasam kosullarina ragmen ergenlik zamanlamasindaki belirgin degisiklik, ergenlik baslangicinda ¢ok sayida faktoriin etkili oldugunu gosterir. Ergenlik baslama yasini
genetik ve cevresel faktorler, stres, sosyoekonomik durum, metabolik hiz ve viicut yag oram gibi bircok faktir etkiler. Son ¢alismalar, ergenlik yasinin daha erkene kaydigim
gostermistir. Cocukluk ¢agt obezitesinin artan prevalans: buna katki sagladigt varsayilmaktadir. Bu nedenle puberte prekoks nedeni ile takip edilen hastalarda obezite ve fazla
agirlik sikligini belirlemek, obezite kemik yast, boy yast iliskisini degerlendirmek ve obezite ile hormon profili iliskisini incelemek amaciyla bu ¢alismay: planladik.

Sakarya Egitim ve Arastirma Hastanesi Cocuk Endokrinoloji polikliniginde Ekim 2018 ile Ekim 2021 tarihleri arasinda takip edilen idiopatik puberte prekoks tanili 206
hastanin dosyalart retrospektif olarak tarand:. Hastalarin dosyalarindan antropometrik verileri (yas, cins, boy, kilo, viicut kitle indeksi, puberte evresi), kemik yasi, boy yast, kilo
yast kaydedildi. Hastalar viicut kitle indeksine (VKI) gére normal kilolu, fazla agirlikli ve obez olarak gruplandirilds.

Hastalarin %97,57’si (201 hasta) kiz, %2,43’ii (5 hasta) erkekti. Hastalarin 131’ (%63,59) normal kiloda, 40t (%19,41) fazla agirlikli, 35’ (%17,00) obezdi. Gruplar arasinda
(normal kilo, fazla agirlikli ve obez), kilo yasi, VKI persentili, boy yast, kemik yasi ve kemik yast standart deviasyon skoru (SDS) degerleri arasinda anlamh fark saptand
(sirastyla p=<0,001; p=< 0,001; p=0,015; p =0,026; p=0,035). Hastalarin mevcut puberte evresi hastalarin takvim yasindan ziyade kemik yasi ve kilo yast ile daha korele idi.

Puberte prekoks hastalarinda fazla agirlik ve obezite sikligr artmigtir. Obezite puberte prekoks icin kolaylastirict bir risk faktorii gibi goriinmektedir. Puberte baglangicinda kemik
yast ve kilo yasi daha belirleyicidir. Erken ergenligi olan kizlarda etiyolojik neden ararken ya da tedaviye karar verirken obezite dikkate alinmalidur.

Obezite; Puberte prekoks; Erken puberte; Cocuk.
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INTRODUCTION
Precocious puberty is defined as the development of sec-
ondary sex characteristics before the age of 8 years in girls
and 9 years in boys or the onset of puberty >2.5 stand-
ard deviations earlier than the expected normal age range
in both female and male children.! The marked variation
in the timing of puberty despite similar living conditions
shows that many factors are effective in the onset of pu-
berty. The age of puberty onset is affected by many factors,
such as genetic and environmental factors, stress, socioec-
onomic status, metabolic rate, maturation of bones, and
body fat ratio>* Recent studies have shown that the age of
puberty onset has shifted to earlier ages.>® The increasing
prevalence of childhood obesity is deemed to contribute
to this change.”® Overnutrition and the resulting obesity
pandemic in childhood have recently become an impor-
tant public health problem. High leptin levels in obese pa-
tients may lead to premature puberty by acting on GnRH
neurons and the pituitary gland. However, there is not
enough evidence to establish a cause and effect relation-
ship between obesity and precocious puberty. Increased
leptin levels in obese patients lead to an increase in growth
rate by acting on the epiphyseal growth plates, resulting in
advanced bone age.”' It was reported that bone age, rather
than chronological age, determines the onset of puberty.'!
We planned this study to determine the prevalence of obe-
sity and overweight, to evaluate the association between
obesity and bone age, and to investigate the relationship
between obesity and hormone profile in patients followed

up for precocious puberty.

MATERIALS and METHODS
Medical records of 227 patients receiving gonadotro-
pin-releasing hormone (GnRH) analog treatment for pre-
cocious puberty followed up at the pediatric endocrinolo-
gy outpatient clinic for the past 3 years (from 10.30.2018
to 10.30.202) were collected upon receiving approval from
the Ethics Committee of Faculty of Medicine. After exclud-
ing 21 patients with missing data and underlying organic

pathologies, the remaining 206 patients with idiopathic

precocious puberty were included in the study (Figure 1).

Patients diagnosed with precocious puberty
n=227

Patients with missing file
information

n=8

Patients with underlying organic
lesion

n=13

Patients diagnosed with idiopathic precocious
puberty
n=206

Figure 1: Flow chart of the study population

Anthropometric data (age, gender, height, weight, body
mass index, and puberty stage) were recorded from the
medical records of the patients. Puberty staging was done
as per the method of Marshall and Tanner (stages 1-5).'
In addition, the results of luteinizing hormone-releasing
hormone (LHRH) stimulation tests, if performed, were
also recorded from the medical records. Precocious pu-
berty diagnosis was made with an LHRH stimulation
test in 66,51% of the patients and with basal luteinizing
hormone (LH) values in 33,49% of the patients without
an LHRH stimulation test. Bone age at the time of pre-
cocious puberty diagnosis was evaluated and recorded by
the same radiologist based on the Greulich-Pyle method
using the PACS radiology system of the hospital. Bone age
standard deviation score (SDS) was calculated by using the
BoneXpert Adult Height Predictor V3.1 software.”* BMI
percentiles of the patients with precocious puberty were
calculated using the data from the study by Olcay Neyzi
et. al." standardized for the Turkish population. The pa-
tients were categorized by BMI percentile as normal (BMI
percentile <85), overweight (BMI percentile >85-95) and
obese (BMI percentile >295). Weight age (age correspond-
ing to 50th percentile at the same weight) and height age
(age corresponding to 50th percentile at the same height)

of the patients at the time of diagnosis were determined.
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Statistical analysis of the data was performed using SPSS
Version 26 software. Data distribution was assessed using
Kolmogorov-Smirnov and Shapiro-Wilk tests. Variables
with normal distribution were compared using a one-way
analysis of variance (ANOVA) test. Variables with abnor-
mal distribution were compared using the Kruskal-Wallis
H test. The results were presented as mean (SD) or median
(min-max). The overweight and obesity rates were deter-
mined in patients with precocious puberty. Bone age, (and
bone age SDS), height age, weight age, basal luteinizing
hormone (LH) levels, follicle-stimulating hormone (FSH)
levels, peak LH levels, peak FSH levels, and peak LH/FSH
ratios were compared by BMI percentile. P<0.05 was con-

sidered statistically significant.

RESULTS
Of the included patients, 97,57% (201 patients) were fe-
male and 2,43% (5 patients) were male. Of the patients,
92,23% presented with breast enlargement, 4,37% with
pubic or axillary pilosity, and 3,40% with obesity. The me-
dian age was 8,00 (2.50-10,25) years, the median height

age was 9,00 (3,50-12,00) years, the median weight age
was 9,50 (4,50-15,50) years and the median bone age was
9,00 (3,25-13,00) years at presentation. At presentation,
Tanner’s breast stage was 2 in 24,76% of the patients, 3 in
59,71%, and 4 in 15,53%. The median basal LH concentra-
tion was 0,76 mlU/ml (0,01-11.30) and the median basal
FSH level was 2,92 mlU/ml (0,34-26,00) at presentation.
One hundred and thirty-one patients (63,59%) had nor-
mal weight, 40 (19,41%) were overweight and 35 (17,00%)
had obesity. The age at presentation, basal LH, basal FSH,
peak LH, and peak FSH values were similar between
normal weight, obese and overweight groups (p=0,203;
p=0,090; p=0,061; p=0,381; and p =0,842; respectively)
(Table 1). However, significant differences were found be-
tween the groups in terms of weight age, BMI percentile,
height age, bone age, and bone age SDS (p=<0,001; p=<
0,001, p=0,015; p =0,026; and p=0,035; respectively) (Table
2). Of the obese patients, 5,71% were Tanner breast stage
2, 60,00% were stage 3 and 34,29% were stage 4 and they
showed a statistically significant difference compared to

non-obese subjects (p=0,032).

Table 1. Comparison of the laboratory findings of the patients
Normal weight group (n = 131) Overweight group (n = 40) Obese group (n = 35)
Median (25%-75% range) Median (25%-75% range) Median (25%-75% range) p values
Basal LH 0,69 (0,16-1,70) 0,29 (0,13-1,52) 1,13 (0,24-2,39) 0,090
Basal FSH 2,96 (2,00-4,44) 2,31 (1,50-4,09) 3,52 (2,00-5,00) 0,061
(n=90) (n=28) (n=19)
Median (25%-75%range) Median (25%-75% range) Median (25%-75% range)
Peak LH 6,49 (4,83-13,65) 6,41 (4,07-8,62) 8,26 (4,73-17,00) 0,381
Peak FSH 9,28 (7,37-13,07) 9,65 (7,95-12,32) 11,00 (8,21-12,50) 0,842
LH :Luteinizing hormone, FSH: Follicle-stimulating hormone
Table 2. Comparison of the sociodemographic data of the patients
Normal weight group (n = 131) Overweight group (n = 40) Obese group (n = 35)
Median (25%-75% range) Median (25%-75% range) Median (25%-75% range) p values
Age 8,00 (7,40-8,75) 7,82 (7,20-8,47) 8,20 (7,75-9,00) 0,203
Weight age 8,50 (7,50-9,50) 10,00 (9,50-10,50) 11,00 (10,50-12,00) <0,001%b<
BMI (%) 54,50 (31,50-71,00) 90,55 (88,92-92,95) 97,50 (96,40-98,70) <0,001%b¢
Height age 8,50 (7,50-9,50) 8,50 (8,00-9,50) 9,50 (8,50-10,50) 0,015
Bone age 9,00 (8,00-10,00) 9,00 (8,00-10,50) 9,50 (8,80-10,75) 0,026"
Bone age SDS 1,18 (0,53-1,86) 1,57 (0,62-2,30) 1,64 (0,91-2,33) 0,035°
a Normal weight-Overweight, b Normal weight-Obese, ¢ Overweight-Obese, BMI: Body mass index
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DISCUSSION
Obesity is an important environmental factor affecting the
timing and rate of pubertal development. It was shown
that childhood obesity may result in precocious puberty in
addition to several negative physical and psychosocial dis-
orders.'>' The link between obesity and puberty is thought
to be due to the interaction of adipokine and leptin with
kisspeptin that important regulator of puberty. However,
increased aromatase activity in adipose tissue may contrib-
ute to changes in the onset of puberty.”” A meta-analysis
showed that obesity poses an increased risk for precocious
puberty in girls (2.44-fold) but does not cause a change
in age at menarche.2 Our study found significant differ-
ences in terms of weight age, BMI percentile, height age,
bone age, and bone age SDS between the groups when the
patients followed up for precocious puberty were grouped
as normal weight, overweight and obese (p=<0,001; p=<
0,001; p=0,015; p =0,026; and p=0,035; respectively). Li et
al.’® have shown that obesity type (central obesity, general
obesity) is also associated with precocious puberty. This
study showed that for girls, general obesity contributes
more to the risk of developing precocious puberty than
central obesity. In the same study, for boys, central obesity
(not a general obesity risk factor) was shown to be an in-
dependent risk factor for precocious puberty. Due to the
small number of men in our study, a comparison could
not be made. In a wide series of patients, a 1-point increase
in BMI was shown to shift the mean age of puberty onset
to 0,11 years earlier in patients of 2 to 8 years of age.”® Al-
though our patients had a mean age of 7,89 years at pres-
entation, their mean weight age (9,21 years) and mean
bone age (9,12 years) were more advanced and complied
better with the normal age of pubertal development (9,65-
10,16 years for breast stage 2).2*?' These findings showed
that pubertal development is more correlated with weight

age and bone age.

In our study, we showed that overweight and obesity rates
were higher than those found in a study conducted on a

similar age group in our region* (overweight rates 19.4%,

and 15.7%, respectively; obesity rates 17%, and 8.5%, re-
spectively). The high rates of overweight and obesity in
patients with precocious puberty support the thesis that

obesity is a promoting factor for precocious puberty.

A large part of the patients was Tanner’s breast stage 2 at
presentation. Tanner’s breast stage was higher among the
obese patients (5,71% stage 2, 60,00% stage 3, and 34,29%
stage 4) (p=0,032). It is possible that progression in the
breast stage in obese patients may be considered increased
fatty tissue (lipomastia) by the families. The presentation
of obese patients with more advanced breast stages is
deemed to be caused by misinterpreting breast enlarge-

ment as fatty tissue.

In conclusion, the rates of overweight and obesity are in-
creased in patients with precocious puberty. Obesity ap-
pears to be a facilitating factor for precocious puberty.
Bone age and weight age are more determinant for the on-
set of puberty. Obesity should be considered when search-
ing for etiological reasons or deciding on treatment in girls

with precocious puberty.
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Oz

Amag  Tipta uzmanlik egitimi, hizmet ve egitimin birlikte yiiriidiigii dinamik bir siiregtir. Bu galismadaki amacimiz, Diizce Universitesi Tip Fakiiltesi Arastirma Hastanesinde
uzmanlik egitimi alan uzmanlik 6grencilerinin, egitimin niteligi, sosyal destek algilar1 ve 6zerklik algilar1 bakimindan degerlendirmektir.

Geregve  Caligmanin evrenini Diizce Universitesi Tip Fakiiltesi Hastanesinde uzmanlik egitimi alan tipta uzmanlik grencileri olusturmakta olup, caligmaya katilmay1 kabul eden
Yontemler  uzmanlik 6grencilerinden bir 6rneklem olusturulmustur. Calismada veri toplama araci olarak; uzmanlik 6grencilerinin sosyo-demografik 6zellikleri, beklenti ve galigma
ortamlarini degerlendirmek amaciyla hazirlanan bir anket formu ile “Mezuniyet Sonras: Hastane Egitim Ortami Olgegi” (MESHEO) kullanilmugtr.

Bulgular ~ Calismamiza katilmay: kabul eden ve anketleri tam olarak dolduran %58,2 (n=53)’si kadin %41,7(n=38)’si erkek 91 uzmanhk 6grencisinin verileri dahil edildi. Tim
dgrencilerin MESHEO toplam skor degerlendirmesine gore ortalamast 90,22+18,79 olup “Olumlu ancak gelistirilmesi gereken egitim ortami” seklinde degerlendirdikleri
goriilmiistir. Tam uzmanlik 6grencilerinin %58,2(n=>53)’si egitimleri sirasinda tuttuklar1 nébet sayisinin uzmanlik alanlari ile uygun olmadigini diisiinmekte olup, nébet
sayisindan memnun olmayan asistanlarin MESHEQ puanlari digerlerinden anlamli olarak diisitk bulunmustur (p<0,001). Tiim uzmanlik égrencilerinin egitim ve hizmet
dengesini degerlendirmesini istedigimizde, %63,7(n=58)sinin daha gok hizmete 6nem verildigini sadece %29,7(n=27)’sinin egitim ve hizmetin dengeli yiritildigiini
disiindiigii gozlemlenmistir.

Sonu¢  Mezuniyet sonrasi uzmanlik egitimi, degisen diinya ve egitim beklentileri ile paralel olarak doniismektedir. Calisma sonuglari ile birlikte uzmanlik egitiminin hizmet, sosyal
'y 8 gl Y: 8 p: gl Y

destek, akademik bilgi, beceri ve tutum gibi pek ok parametre ile birlikte degerlendirilmesi gerekmektedir.

Anahtar

Kelimeler Tipta Uzmanlik egitimi; Tipta uzmanhk égrencisi; MESHEO

Abstract

Objective  Medical residency education in medicine is a dynamic process in which service and education work together. The aim of this study was to evaluate the quality of education, social
support perceptions and autonomy perceptions of the students who received residency education in Diizce University Medical Faculty Research Hospital.

Materials  The population of the study consisted of assistant physicians who received specialist training in Diizce University Medical Faculty Hospital and a sample of the residents who
and Methods  agreed to participate in the study was formed. As data collection tool; Post Graduation Hospital Education Environment Measure” (PHEEM) was used with a questionnaire
prepared to evaluate socio-demographic characteristics, expectations and working environments of resident physicians.

Results  The data of 91 residents, 58.2% (n = 53) female and 41.7% (n = 38) male, who agreed to participate in the study and completed the questionnaires completely were included in our
study. The average score of all residents was 90.22 + 18.79 according to the total score of PHEEM and it means  Positive but educational environment that needs improvement”.
58.2% (n = 53) of all residents thought that the number of seizures they held during their training was not appropriate with their specialty, and the PHEEM scores of residents
who were not satisfied with the number of seizures were found to be significantly lower than the others (p <0.001). When we asked all residents to evaluate the balance of
education and service, it was observed that 63.7% (n = 58) thought that service was more important and only 29.7% (n = 27) thought that education and service were balanced.

Conclusion  After graduation, specialist training is transformed in parallel with the changing world and expectations of education. The results of the study should be evaluated together with
many parameters such as service, social support, academic knowledge, skills and attitude.

Key words  Medical residency training; Medical residency student; PHEEM
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GIRiS
Hekimlik, meslegin bel kemigini olusturan bilimsel temel-
deki hizli gelismeler dolayisiyla siirekli gelisen bir meslek-
tir. Tip fakiiltesinde egitim oldukga zorlu bir siiregtir ve tip
egitimi, hastalarinin ihtiyaclarina empati ve profesyonel-
lik ile yon verecek bilgili, becerikli hekimler yetistirmeyi
amaglar.! Hekimlik mesleginin tiim gereklilikleri ile bir-
likte 6gretilebilmesi i¢in zaman i¢inde tip egitiminde de-
gisiklikler olmustur.”> Hekim adaylari, fakiilteden mezun
olduktan sonra, hekimligin bir baska basamag: olan tipta
uzmanlagma igin belli bir siire egitim gormektedirler. Tip-
ta uzmanlik egitimi, hizmet ve egitimin birlikte ytiradigi
dinamik bir siiregtir.® Uzmanlik 6grencisi gerek egitim ve
aragtirma hastanesi, gerekse Universite hastanesinde kli-
nik ortamda goérev yapmaktadir. Egitimi siiresince klinigin
hasta yiikdi, ¢caligma saatleri, aylik nobet sayisi, nébet si-
rasinda vakit gecirdikleri doktor odasi, hastanenin yemek
imkanlari gibi sosyal ve fiziksel durumlar, asistanin egitim
ortamini olumlu ya da olumsuz olarak algilamasina neden
olabilir.* Ingilterede Roff ve arkadaslar1 klinik egitim or-
taminin degerlendirilmesi i¢in bir 6l¢ek gelistirmislerdir.?
Bunun ardindan uzmanlik 6grencilerinin egitim ve sosyal
ihtiyaclarini belirleyebilmek icin hastane ortamindaki egi-
timini degerlendiren ¢alismalar yapilmaya baslanmigtir.
Yapilan caligmalarda, her egitim ortaminin kendi dina-
mikleri i¢inde degerlendirilmesi gerektigi vurgulanmakta-
dir.s Ulkemizde yapilan galismalar incelendiginde, tek bir
aragtirma hastanesinin degil, degisik ortam ve hastaneler-
de caligan uzmanlik 6grencileri ile yapilan ¢alismalar ol-
dugu gorilmustiir.” Tek merkezli ve giincel ¢alismalariin
saysinin az oldugunu ve genelde Ankara ilinde yapildigini
tespit ettik.® Ulkemizin gesitli illerinde agilan tip fakiiltele-
rinde egitim alan tipta uzmanlik 6grencilerinin egitim al-
gilarinin da degerlendirilmesi mezuniyet sonrasi egitimin

diizenlenmesi agisindan faydali olacaktir.

Bu ¢alismanin amaci; Diizce Universitesi Uygulama ve
Aragtirma Hastanesinde egitim alan tipta uzmanlik 6g-
rencilerinin uzmanlik egitimi ortamu ile ilgili algilarinin

tespit edilmesi ve gesitli faktorler ekseninde incelenmesi-

dir.

GEREC ve YONTEMLER
Tanimlayic1 kesitsel ozellikte olan aragtirmamiz Ekim
2020-Subat 2021 tarihleri arasinda Diizce Universitesi
Aragtirma ve Uygulama Hastanesinde farkli klinik bolim-
lerde egitim goren uzmanlik 6grencisi ile ylritiilmistiir.
Calismada anket yontemi kullanilmig olup, tipta uzmanlik
ogrencilerinden, demografik bilgiler yani sira “Mezuniyet
Sonrast Hastane Egitim Ortami Olgegi” ni doldurmalari
istenmistir. Calisma icin Diizce Universitesi Girisimsel
Olmayan Saglik Aragtirmalar Etik Kurulu'ndan onay alin-
mistir (Protokol No: 2018/200). Diizce Universitesi Tip
Fakiiltesi Uygulama ve Arastirma Hastanesinde uzmanlik
egitimi alan klinik boliim asistanlar1 ¢aligmaya dahil edil-
mis olup, hastanede nébet gorevi olmayan, servis ve klinik
ortaminda ¢aligmayan temel tip béliimlerinde egitim alan

uzmanlik 6grencileri ¢aliymadan hari¢ tutulmustur.

Mezuniyet Sonras1 Hastane Egitim Ortami Olgegi
(MESHEO)

Ingilterede Roff ve arkadaslar1 tarafindan klinik egitim
ortaminin degerlendirilmesi i¢in gelistirilmis, gecerlik ve
giivenirligi gosterilmisti. MESHEO, toplamda 40 madde-
den olugmaktadir. Olgekte kullanilan besli likert skalasinin
yanitlary; kesinlikle katiliyorum (4), katiliyorum (3), karar-
sizim (2), katilmiyorum (1), hi¢ katilmiyorum

(0) seklinde hazirlanmstir. Olgek toplam skoru maddeler
i¢in yapilan tercihlerin (4‘ten 0‘a) puan karsiliklarinin top-
lanmasiyla hesaplanmaktadir. MESHEQO 6l¢ek maddeleri
Tablo 1'de gosterilmistir.
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Tablo 1. Mezuniyet Sonrast Hastane Egitim Ortami Olgegi maddeleri

Mezuniyet Sonrast Hastane Egitim Ortam1 Ol¢egi-MESHEO

Kesinlikle
katiliyorum

Katiliyorum

Kararsizim

Katilmiyorum

Hig
katilmryorum

1.Uzmanlik egitimime baslarken ¢alisma saatlerim hakkinda bilgilendirildim.

2.Klinik egiticilerim beklentilerini agik¢a sGylerler.

3.Calistigim klinikte egitimime zaman ayirabiliyorum.

4. Uzmanlik egitimine baglarken uyum egitimi yapildi.

5.Calistigim klinikteki sorumlulugum seviyeme uygundur.

6 .Her zaman kidemli gozetiminde desteklenerek ¢aligirim.

7. Bu klinikte etnik ayrimcilik vardur.

8. Bilgi ve becerime uygun olmayan gorevleri de yerine getirmek zorundayim.

9. Bilgilendirici bir asistan elkitab: vardur.

10. Klinik egiticilerimin iletisim becerileri iyidir.

—

1. Gereksiz yere goreve ¢agirilirim.

12. Egitim programlarina etkin bigimde katilabiliyorum.

—_

3. Calistigim klinikte cinsiyet ayrimcilig1 yapilmaktadir.

14. Bu klinikte uygulanacak tani ve tedavi protokolleri agik bigimde tanimlanmustir.

—_

5. Klinik egiticilerim islerini sevkle, hevesle yaparlar.

16. Benimle ayn1 kidemdekilerle isbirligi ve uyum iginde galigabiliyorum.

17. Calisma saatlerim haftalik yasal ¢aliyma stiresi ile uyumludur.

18. Hastalara sundugum hizmetin sonuglarini izleme firsatim var.

19. Mesleki kariyerime iliskin uygun ve yeterli danigmanlik alabiliyorum.

20. Bu hastanede asistanlar igin yeterli ve uygun asistan odasi (6zellikle de nébet odas1) vardir.

21. Gereksinimlerime uygun bir egitim programi vardir.

22. Kidemlilerimden diizenli olarak geribildirim alirim.

23. Klinik egiticilerim planli-programli ¢alisir.

24.Bu hastane ortaminda kendimi fiziksel olarak giivende hissediyorum.

25. Bu klinikte (uzmanlik egitimi sirasinda) asistanlar1 suglama aligkanligi yoktur.

26.Nobette ¢ikan yemekler iyidir.

27.Gereksinimlerime yénelik yeterli klinik 6grenme firsatim var.

28. Klinik egiticilerimin egitim ve 6gretim becerileri iyidir.

29. Kendimi burada galisan ekibin bir pargasi gibi hissediyorum.

30. Asistanlik donemime uygun mesleki (pratik, klinik) becerileri kazanma firsatim var.

31. Klinik egiticilerime ihtiyacim oldugunda kolayca ulasabiliyorum.

32. Is yiikiim bence uygun.

33. Klinikteki kidemlilerim 6grenme firsatlarini iyi degerlendirirler.

34. Burada aldigim egitim bana iyi bir uzman hekim olacagimu hissettiriyor.

35. Klinik egiticilerim ayni zamanda iyi birer danigman ve “akil hocasr’dir.

36. Isimden ¢ok keyif aliyorum.

37. Klinik egiticilerim kendi kendine 6grenme konusunda beni tegvik eder.

38. Bu klinikte, egitimini tamamlamada eksikligi olanlar i¢in danigmanlik alabilecek firsatlar
vardir.

39. Klinik egiticilerim giiglii ve zayif yanlarimi bana uygun bigcimde séylerler.

40. Klinik egiticilerim kargilikli saygiya dayanan bir ¢aligma ortamu saglarlar.
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Katilimcilarin, bu 6lgekten alabilecegi maximum paun
160dur.

Olgegin alt boyutlarinin puanlanmast asagidaki gibi yapil-

maktadir.

Mesleki 6zerklik algilar; madde 1, 4, 5, 8, 9, 11, 14, 18,
29, 30, 32, 34 ve 40dan alinan puanlara gore hesaplanmak-
tadir. Bu alt gruptaki 14 madde i¢in toplam maksimum
puan 56dir. Egitim niteligi algilar;; madde 2, 3, 6, 10, 12,
15, 21, 22, 23, 27, 28, 31, 33, 37, 39dan alinan puanlara
gore hesaplanmaktadir. Bu alt gruptaki 15 madde i¢in top-
lam maksimum puan 60'dir. Sosyal destek algilar; madde
7,13, 16, 19, 20, 24, 25, 26, 35, 36, 38den alinan puanlara
gore hesaplanmaktadir. Bu alt gruptaki 11 madde igin top-

lam maksimum puan 44’tir.

Roff ve arkadaslar1 6lgek toplam puanlarinin degerlendi-

rilmesi i¢in Tablo 2de gosterilen nitelendirmeleri 6ner-

mislerdir.
Tablo 2. MESHEO toplam puan ve alt puanlarinin degerlendirm-
esi
Skorlarin degerlendirilmesi
0-40; Cok Yetersiz egitim ortami
41-80; Sorunlu egitim ortami
Toplam skor 81-120; Olumlu ancak gelistirilmesi gereken
egitim ortami
121-160; Mitkemmel egitim ortami
0-14;  Cok yetersiz
Mesleki Ozerklik | 15-28; Yetersiz
Algilari 29-42; Yeterli
43-56; Mitkemmel
0-15;  Disiik nitelikli
Egitim Niteligi 16-30; Gelistirilmesi gerekir
Algilan 31-45; Nitelikli
46-60; Ornek egiticiler
0-11; Yok
Sosyal Destek 12-22; Memnuniyet verici 6zellikte degil
Algilan 23-33; Olumlu 6zellikleri daha baskin
34-44; Ogrenmeyi Destekleyen Bir Ortam

Harun Balcioglu ve arkadaslari; 6lgegin Tiirkceye uyarla-

ma ¢alismasini yapmiglardir.’

Istatistiksel Analiz

Verilerin dagilimi Kolmogorov-Simirnov testi ile ince-
lenmis, grup karsilastirmalarinda Independent samples t
test ve One-Way ANOVA testleri kullanilmistir. Katego-
rik degiskenlerin analizi Pearson ki-kare ve Fisher-Free-
man-Halton testleri ile yapilmistir. Korelasyonlarin in-
celenmesinde Pearson korelasyon analizi kullanilmugtir.
Sayisal degiskenler ortalama ve standart sapma ile, kate-
gorik degiskenler say1 ve yiizde seklinde 6zetlenmistir. Is-
tatistiksel analizler IBM SPSS v.22 paket programu ile ya-
pilmis ve anlamlilik diizeyi 0,05 olarak dikkate alinmigtir.

BULGULAR

Caligmamiza Diizce Universitesi Hastanesi klinik béliim-
lerde egitim alan yas ortalamasi 27,78+1,71 (24-32) olan
53 (%58,2) kadin ve 38 (%41,8) erkek toplam 91 uzmanlik
ogrencisi dahil edilmistir. Calismaya 26 aile hekimligi, 18
i¢ hastaliklari, 3 ¢ocuk hastaliklari, 3 genel cerrahi, 4 KBB,
5 kadin hastaliklar1 ve dogum klinigi, 3 gogiis hastaliklari,
4 fizik tedavi, 8 ortopedi, 1 acil tip, 3 iroloji, 3 aneste-
zi, 5 psikiyatri, 2 enfeksiyon hastaliklari, 3 néroloji klinigi
uzmanlik 6grencisi katilmistir. Tipta uzmanlhk 6grenci-
lerinin ortalama MESHEOQ toplam puanlar1 90,22+18,79
olarak tespit edilmistir. Mesleki ozerklik algi puanlar
30,68+6,59, Egitim_niteligi_algilar1 puanlar1 34,47+8,85,
Sosyal_destek_algilar1 puanlart 25,07+5,33 olarak tespit
edilmistir (Tablo-3).

Tablo 3. Asistanlarin MESHEO toplam puan ve alt boyutlarda
aldiklar1 puanlar

Tiim asistanlar (n=91)
MESHEQ_toplam 90,22+18,79
Mesleki_ozerklik_algilart 30,68+6,59
Egitim_niteligi_algilar: 34,47+8,85
Sosyal_destek_algilar1 25,07+5,33
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Calismamizdaki tipta uzmanlk o6grencilerinin yasi ile
MESHEO toplam puan (r=-0,030; p=0,777) ve alt boyut
puanlart (sirasiyla r=-0,013; p=0,901; r=0,011; p=0,915;
r=-0,108; p=0,306) arasinda anlaml: bir iligki tespit edil-

memistir.

Calismamizdaki erkek ve kadin uzmanlik 6grencilerinin
6lgek puanlari arasinda anlaml bir fark olmamakla birlik-
te erkek uzmanlik égrencilerinin toplam MESHEO puan-
lar1 ve mesleki 6zerklik algilar1 puanlarinin kadin uzman-
lik 6grencilerinden daha yiiksek oldugu tespit edilmistir
(Tablo-4).

Tablo 4. Asistanlarin cinsiyeti ile MESHEO 6l¢ek puanlari
karsilagtirilmast

Cinsiyet Kadin (n=53) | Erkek (n=38) P

MESHEO toplam 87,34+17,99 94,24+19,37 0,084
i‘fgjﬁ? orerklik 29554649 | 32,26+6,50 | 0,052
Egitim niteligi algilar1 33,38+8,61 36,00+9,06 0,164
Sosyal destek algilar 24,42+4,68 25,97+6,07 0,170

Uzmanlik 6grencilerinin egitim gordiikleri boliimleri is-
teyerek segme durumlarina gére MESHEO puanlarindan
elde edilen nitelendirme gruplarina dagilimlar: bakimin-

dan anlamli bir fark bulunmamuigtir (Tablo-5).

Tablo 5. Uzmanlik 6grencilerinin egitim gordiikleri bolimleri
isteyerek se¢me durumu ile MESHEQ puanlari

isteyerek secme Evet (n=74) Hayir (n=17) P
MESHEO_grup

Sorunlu (41-80) 28 (%37,8) 6 (%35,3)

Olumlu (81-120) 41 (%55,4) 10 (%58,8) | 0,966
Miikemmel (121-160) 5 (%6,8) 1 (%5,9)
Mesleki_ozerklik_grup

Yetersiz (15-28) 29 (%39,2) 7 (%41,2)

Yeterli (29-42) 40 (%54,1) 10 (%58,8) 0,690
Miikemmel (43-56) 5 (%6,8) 0 (%0,0)
Egitim_niteligi_grup

Gelistirilmesi gerekir N 0

(16-30) 25 (%33,8) 8 (%47,1)

Nitelikli (31-45) 38 (%51,4) 7 (%41,2) 0,590
Ornek egiticiler 0 Y

(46.60) 11 (%14,9) 2 (%11,8)
Sosyal_destek_grup

Memnuniyet verici o o

degil (12-22) 21 (%28,4) 7 (%41,2)

Olumlu 6zellikleri o 0

baskin (23-33) 50 (%67,6) 9 (%52,9) 0,555
Ogrenmeyi destekley- 0 )

o (34.44) 3 (%4.1) 1(%5,9)

Uzmanlik 6grencilerin %63,7 (n=58)"i gorev yaptiklar
kurumda saglik hizmetine egitimden daha fazla 6nem ve-
rildigini ifade etmislerdir. Uzmanlik 6grencilerinin %45,1
(n=41)’i uzman oldugunda kendini yetersiz hissedecegini
soylemistir. Uzmanlik 6grencilerinin %61,5 (n=56)’sinin
alan bilgisini en ¢ok kidemli uzmanlik 6grencisinden,
%24,2 (n=22)’sinin 6gretim tiyesinden, %12,1 (n=11)’inin
kitaplardan, %1,1 (n=1)’inin dergilerden ve %1 (1,1)’inin
de elektronik ortamdaki kaynaklardan aldig: tespit edil-

mistir.

Calismamizda uzmanhk Ogrencilerine aylik tuttukla-
r1 hastane nobetinin sayisindan ve siiresinden memnun
olup olmadiklart da sorulmugtur. Ogrencilerin %58,2
(n=53)’sinin aylik nébet sayisindan memnun olmadiklari
tespit edilmistir. Nobet sayisindan memnun olan ve olma-
yan tipta uzmanlik 6grencileri karsilastirildiginda, MES-
HEO toplam ve tiim alt boyutlardaki puanlar1 bakimindan
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aralarinda anlamli farklilik oldugu tespit edilmistir (tim

p<0.001, Tablo-6).

Tablo 6. Tipta Uzmanlik Ogrencilerinin aylhk tuttuklari nobet

sayisindan memnun olma durumuna gére MESHEQ puanlarinin

karsilagtirilmasi

Nobet Evet (n=38) Hayir (n=53) P

MESHEO toplam 100,32+19,83 82,98+14,26 | <0,001

Mesleld 6zerklik 33,8247,05 | 2843525 | <0,001

algilari

Egitim niteligi algilari | 38,92+9,40 31,28+6,91 <0,001

Sosyal destek algilari 27,58+5,26 23,26+4,64 | <0,001
TARTISMA

Calismamizda, Diizce Universitesi Tip Fakiiltesi hastane-
sinde egitim alan tipta uzmanlik 6grencilerinin uzmanlik
egitimi ortamu ile ilgili algilar1 incelenmistir. Calisma so-
nuglarimiza gore fakiiltemizde egitim alan tipta uzmanlik
ogrencileri egitim ortamlarint © Olumlu ancak gelistiril-
mesi gereken egitim ortam1” olarak degerlendirmistir. Uz-
manlik 6grencilerinin Mesleki_ézerklik algilar1 “yeterli
Egitim_niteligi_algilar1 “nitelikli’, Sosyal_destek_algilar:
ise “Olumlu 6zellikleri daha baskin” olarak tespit edilmisg-
tir. Aile hekimligi asistanlarinin egitim ortamini deger-
lendiren bir ¢alismada da MESHEO toplam puanlari ve
alt boyutlarin degerlendirilmesi ile benzer sonuglar elde
edilmistir.” Yine tilkemizde yapilmis bagka bir ¢alismada
bir merkezde egitim goren kadin dogum asistanlarinin
egitim ortami degerlendirmesi yapilmistir. Bu ¢alismanin
sonuglarinda da 6grencilerin egitim ortamlarm: * Olumlu
ancak gelistirilmesi gereken egitim ortami1” olarak deger-
lendirdigi belirtilmektedir. Ayni ¢alismada egitimin nite-
ligi ve sosyal destek algilar1 bizim ¢aliymamizda benzer
diizeyde tespit edilmisken, mesleki 6zerklik alt boyutunu
kadin dogum asistanlar1 “yetersiz olarak degerlendirmis-
tir.* Ttrkiyede bir baska disiplin olan ortopedi ve travma-
toloji alaninda da uzmanlik 6grencilerinin egitim ortami
degerlendirmesi yapilmistir. 2016 yilinda yapilan bu ¢alis-
mada uzmanlik 6grencilerine mail yoluyla ulagilmis olup,
¢alisgmada arastirmacilarin kendi olusturduklar: bir anket

kullanilmistir. Yiiksek bir katilimla gerceklesen bu caligma

sonuglarina gore, cesitli egitim hastanelerinde ¢alisan or-
topedi uzmanlik 6grencilerinin yaklasik tite biri diizenli
bir egitim programi olmadigini ifade etmislerdir.’® Aymn
caligmada Ortopedi uzmanlik 6grencileri ayni zamanda
egitmeni ile gecirilen zamani yetersiz gordiikleri tespit
edilmistir. Bizim ¢alismamizda da alan bilgisinin sadece
dortte birini egitmenden aldigy, alan bilgisinin ¢ogunu ki-
demli asistandan sagladig tespit edilmistir. Bizim ¢aligma-
mizda da ortaya konulan egitmen ile yetersiz etkilesimin
arttirilmasi agisindan egitim programlari yeniden yapilan-

dirilmalidir.

Yurt disinda yapilan ¢alismalarda da uzmanlik alanlarina
bagli olarak degismekle birlikte egitim ortamlarini olumlu
fakat gelistirilmesi gereken egitim ortami olarak algiladik-
lar1 gorilmektedir. Bu baglamda ¢alismalarin sonuglarinin
egitim ortamini iyilestirmek icin kullanilmasi gerektigini

distinmekteyiz.'>?

Calismamizin dikkat ¢eken bir diger sonucu da Tipta
Uzmanlik Ogrencilerinin aylik tuttuklari ndbet sayisin-
dan memnun olma durumuna gére MESHEQO puanlar1
arasinda anlamli bir farkin tespit edilmis olmasidir. Ay-
ik nébet sayisindan memnun olmayan uzmanlik 6gren-
cilerinin hem MESHEOQ toplam puanlari hem de élgegin
tim alt boyutlarindan aldiklar1 puanlar anlamli olarak
diisiik bulunmustur. Bu sonu¢ uzmanlik 6grencilerinin
egitim ortami algilamalarinin aylik nébet sayisi ile ilgili
oldugunu gostermektedir. Uzmanlik 6grencilerinin egi-
timleri sirasinda tuttuklar: nobet sayis1 ve siiresi mesleki
gelisimlerini, hasta bakimi ve giivenligini ve yasam kalite-
lerini etkilemektedir."” Tim saglik ¢alisanlar1 ve uzmanlik
ogrencileri ile ilgili son yillarda 6nemli bir sorun haline
gelen titkenmislik sendromunun en sik sebebinin de uzun
caligma saatleri oldugu séylenmektedir.* Bununla iliskili
olarak uzmanlk 6grencilerinin gorev saatlerinin azaltila-
bilmesi i¢in daha fazla sayida uzmanlik 6grencisi istthdam
edilerek, ¢alisma saatlerinin kisitlanmasi 6nerilmektedir.
Yapilan ¢aligmalarda nobet saati ve siiresinin azaltilmasi-

nin uzmanlik egitimini olumsuz etkilemedigi ve cogu ca-
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lismada hasta gtivenligi ve uzmanlik 6grencisinin yasam
kalitesinde iyilegmelerle iligkili oldugu vurgulanmakta-
dir.'>16 Uzmanlik 6grencilerinin ndbet siirelerinin uyku
ve iligkili problemlere yol agarak; motorlu ara¢ kazalari,
depresyon ve tibbi hatalara sebep olabilecegi tartigilmak-
tadir.'” Caligma sonuglarimizin daha fazla ¢aligma ile 6zel-
likle nobet sayis1 ve siiresi baglaminda degerlendirilmesini

onermekteyiz.

Kisithiliklar
Calisgmamizin bazi kisithiliklar mevcuttur. Oncelikle bazi
uzmanlik alanlarinda az sayida uzmanlik 6grencisi oldugu
i¢in uzmanlik alanlar: arasinda egitim ortami algilarinin
farklarini degerlendiremedik. Ayrica ¢aligma sadece nicel
veriler {izerinden planlanmigtir. Uzmanlik 6grencilerinin,
egitim ortamlarina iligkin gortsleri ile ilgili nitel veriler,
daha fazla ve islevsel bilgi saglayabilir. Bu anlamda hem
uzmanlik 6grencilerinin hem de 6gretim iiyelerinin geri

bildirimlerinin degerlendirildigi ¢alismalara ihtiya¢ vardur.

SONUC
Caligmamizda Tip Fakiiltesinde tipta uzmanhk 6grenci-
lerinin, egitim ortamlarinin gelistirilmesi gereken yanlar:
oldugu konusunda beklentilerinin oldugu gosterilmistir.
Bu sonuglar, mezuniyet sonrast uzmanlik egitiminde ya-
pilandirilmas: ve gelistirilmesi gereken noktalarin oldugu-
nu gostermektedir. Tipta uzmanlik 6grencilerinin egitim
programlar1 6gretim tiyeleri ve uzmanlik 6grencilerinin

geri bildirimleri ile dizenlenmesi gerekmektedir.
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Oz
Amag  Cerrahi tedavi, primer kolorektal kanserden (KRK) gelisen karaciger metastazlari igin etkili tedavi yontemlerinden biridir. Bununla birlikte metastazektomi sonrasi niiks
bu kanserlerdeki en biiyiik problemdir. Mevcut ¢alismada, primer KRK’lardan gelisen karaciger metastazlarinda Epitelyal-Mezenkimal Tranzisyon (EMT) nin metastazek-
tomi sonrasi niiks gelisimindeki roliiniin incelenmesi amaglanmugtr.
Gere¢ve  Galigmada, 85 hasta ve 12 normal kolon dokusu degerlendirildi. Hastalara ait arsiv materyali tiimor ve normal dokularindan RNA izolasyonlar1 yapildi. qRT-PCR kullani-
Yontemler  larak 7 farkli EMT belirtecinin ekspresyon profili incelendi.

Bulgular  Seksen bes KRK’'nin %24.7 (n=21)%sinde karacigere metastazi gelisti. Karaciger metastazi belirlenen hastalarin %42.3’tinde (n=9) metastazektomi sonrasi niiks gozlendi.
Primer KRK'dan mKK gelisiminde EMT belirteglerinden TWIST ve SNAIL ekspresyonlarinda istatistiksel olarak anlaml artis belirlendi (p<0.05). Cerrahi tedavi sonrast
niiks eden mKK’larda ise EMT belirteclerinden sadece SNAIL ekspresyonunda niiks etmeyen karaciger dokularina gore niiks eden grupta istatistiksel olarak anlamh artis
gosterdi (p<0.0001).

Sonu¢  Calisma sonucunda, yiiksek SNAIL ekspresyonuna sahip primer KRK tiimérlerinin takip siiresi igerisinde mKK gelistirecegini ve bu vakalara metastazektomi yapilmasina
ragmen sonrasinda niiks olusabilecegi éngoriilmektedir.

Axllahtar Metastazektomi; metastatik karaciger kanserleri; Epitelyal-Mezenkimal Tranzisyon

kelimeler
Abstract
Objective  Metastasectomy is one of the effective treatment methods for liver developing from primary colorectal cancer (CRC). However, recurrence after metastasectony
is the biggest problem in these cancers. The present study aimed to examine the role of Epithelial-Mesenchymal Transition (EMT) in the development of recurrence after
tomy in liver from primary CRCs.
Materials  In the study, 85 patients were evaluated. RNA was isolated from archive tumors and normal tissues of the patients. Expression profiles of 7 different EMT markers were examined
and Methods  using gRT-PCR.

Results  Metastasis to the liver developed in 24.7% (n=21) of 85 CRC. Recurrence was observed in 42.3% (n=9) of liver after omy. Statistically significant
increases were detected in the expression of EMT markers TWIST and SNAIL in the development of mCC in primary CRC (p<0.05). On the other hand, in recurrent mCCs
after metastasectomy, only SNAIL expression, one of the EMT markers, showed a statistically significant increase in the relapsed group compared to non-relapsed liver tissues
(p<0.0001).

Conclusion  As a result of the study, it is predicted that primary CRC tumors with high SNAIL expression will develop mCC within the follow-up period, and recurrence may occur after
metastasectomy in these cases.
Key words  Metastasectomy; metastatic liver cancers; Epithelial-Mesenchymal Transition
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GIRiS
Kolorektal kanser (KRK), diinya genelinde kansere bagl
olimlerin 6nde gelen nedenlerinden biridir.! Karaciger
KRK’larin en sik rastlanilan metastaz bolgesidir ve ka-
raciger metastazlar: bu hastalik i¢in baglica mortalite se-
bebidir. Bu vakalarda genel sagkalimin 36 aydan kisa ol-
dugu belirtilmektedir.>* KRK’larin yaklasik %35-55" inde
senkron ya da metakron karaciger metastazi (metastatik
karaciger kanserleri; mKK) gelismektedir. Bu olgularda bir
cerrahi tedavi olan metastazektomi, mKK hastalarinda en
etkili tedavi yontemidir. Ancak uygulanan bu cerrahi te-
davi sonrasi hastalarin yaklasik %50-70” inde niiks olusa-
bilmektedir. Ayrica bu hastalarda 5 yillik sagkalim %25-50
oranindadir.* Klinikte, primer tiimoére ait lenf nodu duru-
mu, karacigerdeki lezyon sayisi, preoperative karsinoemb-
riyonik antijen (CEA) seviyesi, mKK hastalarinda bu kétii
prognozu belirlemede onerilen parametrelerdir. Tip ala-
ninda son dénemde elde edilen tiim gelismelere ragmen
metastaz gelisiminin 6ngdriilmesinde kullanilabilecek bi-

yobelirtegler tanimlanmamuigtir.®

Epitelyal-Mezenkimal Tranzisyon (EMT) son yillarda
ozellikle epitel kaynakli timorlerin metastaz olusumun-
da etkili mekanizmalardan biri olarak goriilmektedir.
EMT’nin; PI3K, AKT, mTOR, RAS, MYC, HIF1, TGFB
ve TP53 gibi bir¢ok genetik ve epigenetik sinyal yolagin
kullanarak, mKK olusumunda gorev aldig1 savunulmak-
tadir.® Bu mekanizma, normal dokuda,embriyogenez ve
yara iyilesmesi sirasinda epitelyal hiicrelerin mezenkimal
fenotip kazandigi biyolojik bir siire¢ olarak kabul edil-
mektedir. Kanser gelisiminde ise, timor hiicreleri metas-
taz siirecinde bu mekanizmay: kullanarak, hiicre-hiicre
adezyonu ve polariteyi de iceren farklilasmis epitel zel-
liklerini kaybetmekte, migrasyon ve invazyon kapasitesi
artmis, ekstraseliiler matriks bilesenlerini fazla miktarda
tireten ve apoptoza direng gosteren kanser kok hiicre yete-
neklerine sahip mezenkimal hiicre 6zellikleri kazanmak-
tadirlar” EMT siirecine giren hiicreler zaman igerisinde
kan damarlarina ulasarak dolagima girebilmekte ve uzak

organlara ulasabilmektedirler. Uzak organa ulasan hiicre-

ler tekrar epitelyal hiicre 6zelliklerine donerek metastaz
stirecini tamamlamaktadirlar.® Primer kolorektal tiimorle-
rin karacigere yaptiklar1 uzak organ metastazini bu mo-
del tizerinden gerceklestirdikleri diigiiniilmektedir. Ancak
literatiirde mKK tiimoérlerinde EMT c¢aligmalar: daha ¢ok
in-vitro deneyler ile gosterilmekte olup hasta tabanli aras-
tirma sayisi sinirlidir.”* EMT’ nin metastazektomi sonrasi

niiks tizerine etkisi hentiz bilinmemektedir.

Giiniimiizde mKK’larda niiksiin 6ngoriilmesinde kulla-
nilabilecek klinik ya da molekiiler bir belirte¢ bulunma-
maktadir. Bu nedenle, mevcut ¢alismada, cerrahi tedavi
sonrast mKK niiksiinde, metastaz ile iligkili temel meka-
nizma olarak kabul edilen EMT mekanizmasinin etkisinin
arastirilmasi amaglandi. Béylece mKK tiimorlerinin kotii
prognozunda EM T nin biyobelirteg olarak kullanilabilabi-
lirligi analiz edilecek ve bu mekanizmanin hedeflenmesine
yonelik yeni tedavi segeneklerinin aragtirmalara katki sag-

lanacaktir.

GEREC ve YONTEMLER
Hasta Se¢imi
Caligsmada, sporadik KRK tanis1 almis 85 hasta retrospek-
tif olarak degerlendirildi. 12 normal kolon doku kontrol
olarak kullanildi. Neadjuvan tedavi alan, bes yildan az
takip stiresine sahip, primer KRK olmayan veya ailesin-
de kanser oykiisti bulunan hastalar ¢aligma dis1 birakildi.
Caligmaya ait etik kurul Bursa Uludag Universitesi Tip
Fakiiltesi klinik arastirmalar etik kurulu tarafindan onay
(Karar no: 2019-6/35) alindi. Ameliyat sonras: hastaligin
tekrarlamasi olarak tanimlanan niiks ve metastaz varligin
tespit etmek i¢in hastalarin, tani sonrasi en az 5 yillik siire
ile kayitlar: incelendi. Niiks olusumuna kadar gecen siire

hastaliksiz sagkalim olarak ifade edildi.

RNA izolasyonu ve RT-PCR Analizi
Ameliyat sonrasi ¢ikartilarak formalin ile fikse edilip para-
fin igerisine gomdiiriilen ve patolog tarafindan degerlen-
dirilen dokular patoloji arsivinden temin edildi. Normal

ve timor doku olarak tanimlanmis hastaya ait parafin
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blok i¢in ependorf tiipler olugturuldu ve parafin bloklar-
dan 0.2-0.4 cm kesilerek bu tiipler igerisine alindi. Mater-
yaller, BIOstic (MO BIO Laboratories, Carlsbad, CA) ile
2 kez muamele edilerek parafinden armdirildi. BIOstic ile
doku tizerindeki parafin ¢ozdiiriildiikten sonra materyal-
ler, %100-%70 ve %40’ lik alkol serilerinden gegirilerek
BIOstic uzaklastirildi. Bu agamalardan sonra 85 hastaya ait
tiimor doku ve 12 normal kolon, 8 normal karaciger doku-
nun RNA izolasyonuna uygun ticari kit (Qiagen RNeasy
FFPE kit) protolokii dogrultusunda total RNA izolasyo-
nu gergeklestirildi. Elde edilen total RNA 6rneklerinden
5 ng’lik ara stoklar olusturuldu ve ProtoScript M-MuLV
First Stand ¢cDNA Synthesis Kit kullanilarak komplemen-
ter DNA (cDNA) sentezi gergeklestirildi. Tablo 1de verilen
EMT belirteglerinin mRNA diizeyindei ekspresyon profil-
leri Abi Step One Plus cihazinda analiz edildi (Tablo 1).
Kontrol geni olarak GAPDH kullanildr.

Tablo 1. Analiz edilen EMT belirteg genleri ve Hs numaralar:
EMT Genleri Primer Numarlari
VIMENTIN Hs00418522_m1
E-Kaderin Hs01013959_m1
N-Kaderin Hs00983056_m1

TWIST Hs01675818_s1

SNAIL Hs_00195591_m1

SLUG Hs00161904_m1

MMP-9 Hs00957562_m1

GAPDH Hs02786624_g1

Istatistiksel Analiz
Hastalara ait klinik ve patolojik 6zelliklerin niikse olan et-
kileri Bagimsiz T test, Ki-kare ve Tek yonlii varyans ana-
lizi (One-way ANOVA) kullanilarak belirlendi. mRNA
ekspresyon seviyelerindeki degisimleri inceleyebilmek
i¢in 6ncelikle Abi Step One Plus cihazinin veri tabandan,
yiiklenen 6rneklerin Row Data ve CT degerleri elde edildi.
Web tabanli Sabiosciences PCR-Data Analiz (RT2 profiler
PCR array data analysis version 3.5) programindan yarar-
lanilarak, mRNA ekspresyon diizeyindeki degisimleri ifa-
de eden kat degisimi (fold change) grafikleri olusturuldu.

Sabiosciences PCR- Data Analiz sisteminde2 ACt degerle-
rinden Student T testi yapilarak her bir mRNA’ nin p dege-
ri belirlendi. Tiim analizler i¢in 0.05’ten kiigiik p degerleri
%95 giiven araliginda (confidence interval; CI) anlamli ka-
bul edildi. Tan1 anindan niikse kadar gegen siire hastaliksiz
sagkalim (Disease free survival; DFS) olarak tanimlandi ve
degerlendirilen tiim parametrelerin DFS’ ye olan etkileri
Kaplan Meier Analizi ile belirlendi. Tiim istatistiksel ana-
lizlerde SPSS (20.0) ve Graphpad Prism 6.0 programlarin-
dan yararlanildi. Parametrelerin DFS’ ye olan etkilerinin
degerlendirildigi Kaplan Meier analizi MedCalc 16.0 prog-

rami ile gergeklestirildi.

BULGULAR
Hasta Ozellikleri
Mevcut ¢calismada 38’ i (%44,70) erkek, 47’ si (%55,30) ka-
din olmak {izere 85 hasta degerlendirildi. Primer timor lo-
kalizasyonunun 16 (%18.8) vakada rektumda, 69 (%81,20)
vakada ise kolonda lokalize oldugu saptandi. Takip siiresi
igerisinde 21 (%24,70) hastada karaciger metastaz1 gelisti-

¢i belirlendi. Degerlendirilen hastalarin klinik ve patolojik

ozellikleri Tablo 2’ de gosterildi.

Tablo 2. Hastalara ait klinik 6zellikler

Parametreler Hast(a:%S)aylm Parametreler Hast(:l A)S)aylsl

Yas Miisin6z Kompanent
30-40 4 (%4.7) Yok 64 (%75.3)
40-50 33 (%38.8) Var 21 (%24.7)
50-60 25(29.4) Tiimor Lokalizasyonu
60-70 23 (%27.1) Kolon 69 (%81.2)

Cinsiyet Rektum 16 (%18.8)
Kadin 47 (%55.3) Evre
Erkek 38 (%44.7) I 4 (%4.7)

Tiimor Cap1 1I 16 (%18.8)
<3 36 (%42.4) III 60 (%70.6)
>3 49 (%57.6) v 5 (%5.9)

Lenf Nodu Metastazi Metastaz Durumu*
Yok 49 (%57.6) Yok 64 (%75.3)
Var 36 (%42.4) Var 21 (%24.7)
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Kolon Kanser Dokularinda EMT

KRKdan karaciger metastaz olusum siirecinde EMT
mekanizmasini incelemek icin VIMENTIN, E-Kaderin,
N-Kaderin, TWIST, SNAIL, SLUG ve MMP-9 mRNAla-
rina ait ekspresyon profilleri degerlendirildi. ilk olarak 12
normal kolon dokusu ile 85 KRK dokusunda bu genlerin
aktivasyonlart mRNA diizeyinde incelendi. KRK dokula-
rinda normal dokulara kiyasla istatiksel olarak anlamli bir
sekilde E-Kaderin ekspresyon seviyesinin azaldig (4,3-kat;
p=0,001), TWIST (2.6-kat; p=0.005) ve SNAIL (3.9-kat;
p=0.004) genlerinin ekspresyon seviyesinin arttig1 saptan-
di (Sekil 1). Ancak VIMENTIN (p=0.0585), N-Kaderin
(p=0.062), SLUG (p=0.059) ve MMP-9 (p=0,076) genle-
rinin ekspresyon seviyelerinde istatiksel olarak anlamli bir
degisim belirlenmedi. EMT belirteglerinin normal kolon
dokusuna gore tiimor dokularindaki ekspresyon profilleri
Tablo 3’te verildi.

" s .
4
+
z §’
H
H 3,
A 1
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& & & Ol
& & & &
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 —

Sekil 1. Normal doku ile karsilastirildigimda KRK dokularin-
da istatistiksel olarak anlamli ekspresyon degisimi gosteren
(A) E-Kaderin, (B) SNAIL ve (C) TWIST ekspresyonlari.

Tablo 3. Normal doku ile karsilagtirildiginda KRK timoérlerinde EMT belirteglerinin ekspresyon profilleri.
mRNA 2 (Avg (Delta(CV) Kat Degisimi P Degeri
Normal Doku KRK Doku
VIMENTIN 0.076 0.164 2,1 0.058
E-CADHERIN 0.192 0.045 4,3 0.001
N-CADHERIN 0.025 0.031 1,2 0.062
TWIST 0.067 0.173 2,6 0.046
SNAIL 0.021 0.082 3,9 0.004
SLUG 0.037 0.044 1,2 0.059
MMP-9 0.021 0.034 1,6 0.076
RT2 profiler PCR dizi veri analizi bagimsiz 6rnek T-testi ve SPSS ‘de ki-kare testi ile degerlendirilmistir.*p < 0.05ten kiigiik degerler kalin
harf ile yazilmistir.
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Metastazektomi Sonrasi Niiks Gelisiminde EMT
Normal doku ile karsilastirildiginda anlamli bulunan EMT
belirteglerinden E-Kaderin, TWIST ve SNAILin metasta-
zektomi sonrasi niiks gelisimindeki rolleri incelendi. On-
celikle takip siiresi i¢erisinde mKK gelisimi gosteren KRK
dokular1 (n=21), mKK gelisimi gostermeyen KRK doku-
lar1 ile karsilastirildiginda (n=64), E-Kaderin ekspresyon
seviyesinde bir degisim belirlenmezken, mKK gelisimi be-
lirlenen primer timor dokularinda TWIST 2.3-kat, SNAIL
ise 2.1-kat artig gosterdi (p<0.05). Bu genlere ait ekspres-
yon degisim grafikleri Sekil 2'de gosterildi.

A B p<0.0011
1 p=0.0851
1
1 .
. . D GO
0.
% g ] *
b i }
b 22
0.
- i

Twist|

Sekil 2: Takip siiresi icerisinde karaciger metastazi belirle-
nen (n=21) ve belirlenmeyen (n=64) KRK tiimorlerinde (A)
E-Kaderin, (B) SNAIL, ve (C) TWIST mRNA ekspresyon
profilleri.

Bununla birlikte hastalarin primer kolon tiimorleri me-
tastazektomi sonras niitks durumuna goére de metastatik
karaciger tiimorleri (n=21), takip siiresi igerisinde niiks
eden (n= 9) ve niiks etmeyen (n=12) seklinde iki gruba
ayrildi. Metastazektomi sonrasi niiks gelisimi belirlenen
hastalarin primer KRK dokularinda, E-Kaderin ve TWIST
ekspresyonlarinda istatistiksel olarak anlamli bir degisim
saptanmazken, SNAIL ekspresyonunda niiks etmeyen do-
kulara gore niiks eden grupta istatistiksel olarak anlamli

bir sekilde 2-kat artis belirlendi (p<0,001). Bu hasta grup-

larinda E-Kaderin, SNAIL ve TWIST mRNA'larinin eks-
presyon degisimleri Sekil 3'de ifade edildi.

=l B

p=04482

<0001

Sekil 3. Niiks yapan ve yapmayan karaciger tiimorlerinde
(A) E-Kaderin, (B) SNAIL ve (C) TWIST mRNA’larini eks-

presyon degerleri.

Takip siiresince 14 hasta yasamin yitirdi. Genel sag kalim
ortalama 84 ay olarak belirlendi. Hastaliksiz sagkalimda
ortalama 51 ay olarak saptandi. SNAIL, TWIST ve E-Ka-
derinnin kisa hastaliksiz sagkalim ve genel sagkalim ile
iligkileri incelendiginde, bu EMT belirtegleri ile kisa has-
taliksiz sagkalim ve genel sagkalim arasinda istatistiksel

olarak anlamli bir iligki saptanmadi (p<0,05) (Sekil 4).

A B c

Genel Sag Kalim %
Genel Sag Kalim %

Hastalisiz Sof Kalim %
Hastaliksiz Sag Kahim %

- Dk
- Viksok

Hastalisiz Saf Kalim %

) W e @ )
Ay Ay

Sekil 4: (A) E-Kaderin, (B) SNAIL, ve (C) TWIST mRNA
ekspresyon profillerinin genel sagkalim tizerine etkileri, (D)
E-Kaderin, (E) SNAIL, ve (F) TWIST mRNA ekspresyon

profillerinin hastaliksiz sagkalim iizerine etkileri.
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TARTISMA
KRKda en ¢nemli problem takip siiresi igerisinde kara-
ciger metastazi gelisimidir. Metastazektomi, mKK hasta-
larinda en etkili tedavi yontemi olmasina ragmen, uygu-
lanan bu cerrahi rezeksiyon sonrasi hastalarin yaklasik
%50-70 inde niiks olusabilmektedir. Ayrica bu hastalarda
5 yillik sagkalim %25-50 oranindadir.” Klinikte, primer
tiimore ait lenf nodu durumu, karacigerdeki lezyon say1-
s1, preoperatif CEA seviyesi, mKK hastalarinda prognozu
tahmin etmede 6nerilen parametrelerdir.** Ancak giinii-
miizde bu hastalarda niiksii ve kisa sagkalimi belirlemede
kullanilabilecek giiglii bir parametre ya da skorlama siste-

mi bulunmamaktadir.

EMT, epitel kaynakli tiimoérlerin metastaz gelistirmesinde
etkili temel mekanizmalardan biri olarak gortilmektedir.®
Bu mekanizmanin hiicre proliferasyonunu arttirici bir-
¢ok sinyal yolaklarini kullanarak, mKK olusumunda go-
rev aldig1 savunulmaktadir. Epitelyal hiicreler tarafindan
eksprese edilen bir transmembran proteini olan E-kaderin
en 6nemli EMT belirteglerinden biridir. Bu protein, epitel
hiicre polaritesinin korunmasinda ve hiicrelerin epitel-
yal durumlarin: siirdiirmelerine izin veren hiicre-hiicre
temaslarinin stabilize edilmesinde 6nemli bir rol oyna-
maktadir. E-Kaderin ekspresyonunun agag: regiilasyonu
KRKda, lenf nodu metastazi, ileri evre, zayif farklilasma
ve vaskiiler invazyon ile iligskilendirilmistir."”? E-Kaderin
seviyelerindeki bir azalmayi, genellikle epitelyal olmayan
dokularda bulunan bir adezyon molekiilii olan N-Kade-
rin'in yukari regiilasyonu takip etmektedir. N-Kaderin'nin,
KRK’larda fibroblast biiyiime faktorii reseptori sinyali ve
niikleer -katenin aktivitesini artirarak timor ilerlemesini
destekledigi vurgulanmistir.”® Mevcut ¢alismada, literatiire
benzer olarak, normal doku ile karsilastirildiginda KRK
dokularinda E-Kaderin ekspresyonunda diisiis, N-Kaderin
ekspresyonunda ise artig belirlendi. Ek olarak, KRK'dan
mKK olusumunda N-Kaderin ekspresyon seviyesinin de-
gismedigi, E-Kaderin ekspresyonunun diisiisiiniin devam
ettigi tespit edildi. Bununla birlikte metastazektomi sonra-

st mKK’larin niitksiinde E-Kaderin ve N-Kaderin ekspres-

yonlarinda bir degisim saptanmadi.

KRK’larda E-Kaderin ekspresyonunu diizenleyen trans-
kripsiyon faktorleri ve fonksiyonel proteinler dogrudan
ve dolayli baskilayicilar seklinde ikiye ayrilmaktadir-
lar.** E-Kaderin'nin dogrudan baskilayicilar: olan SNAIL,
ZEB (ZEB1,2), E12/E47, Brachyury ve AP4, E-kadherin
promotoriine, dolayli baskilayicilar olarak tanimlanan,
TWIST (TWIST1,2), FOXC2, TCF4, SOX2, OCT4, NA-
NOG, PROX1, SIX1, PRRX1, HMGA1 ve FRA-1 birden
fazla hedefe baglanarak bu proteinin ekspresyonunu dii-
zenlemektedirler.'>'® Mevcut calismada E-kaderin baskila-
yicilardan SNAIL ve TWIST ekspresyonlar: degerlendiril-
mis olup, TWIST’in KRK'dan mKK gelisiminde SNAILin
ise hem mKK hemde metastazektomi sonrasi niiks gelisi-

minde etkili oldugu belirlenmistir.

Toiyama ve ark., KRK’larda yaptiklari calismada, EMT be-
lirteglerinden, TWIST’in asir1 ekspresyonunun, nodal in-
vazyona ve karaciger metastazi gelisimine neden oldugunu
belirtmektedir.'” Okada ve ark., 319 KRK tiimoériinde ger-
ceklestirdikleri arastirmada yiiksek TWIST ekspresyonu-
nu peritoneal ve karaciger metastazi, erkek cinsiyet ve kotii
prognoz ile iligkili oldugunu gosterilmistir."® Calismada,
SLUG’un yukar: regiilasyonu, gii¢li VIMENTIN ekspres-
yonu ile énemli ol¢iide iligkili oldugu belirtilmis, SLUG
ve VIMENTIN yiiksek ekspresyonu lenf nodu metastazi
ve kottl prognoz ile iliskilendirilmistir.” Bununla birlikte
literatiirde metastazektomi sonrast meydana gelen niiks
gelisiminde bu mekanizmanin aktivitesi heniiz bilinme-
mektedir. Mevcut caliymada mKRK’larda metastazektomi
sonrasi nitks gelisiminde EM T nin roliintin arastirilmasi
amaglanmigtir. Bu amag dogrultusunda ilk olarak takip sii-
resinde mKK gelisimi gozlenen 21 hasta ile mKK gelisme-
yen 64 hastanin primer KRK dokularinda EMT belirtecle-
ri incelendi. Caligmanin ikinci agamasinda ise prognostik
belirte¢ adaylari, mKK'da cerrahi tedavi yapildiktan sonra
nitks eden 9 hastanin primer timor dokusu ile postop do-
nemde niiks belirlenmeyen 12 hastanin primer tiimoér do-

kusunda karsilagtirilarak analiz edildi.
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Mevcut caliysmada, EMT belirteglerinden VIMENTIN,
E-KADERIN, N-KADERIN, TWIST, SNAIL, SLUG ve
MMP-9 o6nce primer KRK’larda normal kolon dokusu
karsilastirilarak analiz edilmistir. Normal doku ile kargi-
lagtirildiginda KRK’larda, E-Kaderin, TWIST ve SNAILin
yitksek ekspresyon profili gozlenmistir. Takip stiresinde
niiks gelisimi gézlenen KRK’larda ise bu tic EMT belir-
tecinden sadece SNAIL ’in mKK gelisiminde rol oynadig1
belirlenmistir. Bununla birlikte mKK’larda metastazekto-
mi sonrast nitks gelisiminde EMT belirteglerinde istatis-
tiksel olarak anlamli bir degisim belirlenmemistir. Elde
edilen sonuglar dogrultusunda EMT’nin primer KRK'dan
mKK olusumunda gérev aldigi ancak metastazektomi
sonras! niiks olusumu siirecinde etkili olmadig1 6ngoriil-
mistiir. Mevcut literatiirde, EM T nin, timor hiicresi istila-
s1 ve metastazt ile iligkili hepatositlerin malignitesinde bir
artisa neden oldugunu gosteren bir ¢aligma mevcuttur.19
Bu ¢aligmada in-vitro ortamda yapilmis olup mKKda de-
¢il primer hepatoseliiler kanser hiicrelerinde gergeklesti-
rilmistir.® Guntimiizde, EMT mekanizmalarinin kronik
inflamasyon ve hepatik fibroz sirasinda miyofibroblastlar
olusturmak i¢in kullanildigina dair kanitlar birikmektedir
ve hepatosit soyunun fibrozisin ilerlemesine katkida bu-
lundugunu gostermektedir.” Ancak mKK’larda EMT sii-

recinin aktivitesini gosteren bir yayin bulunmamaktadir.

Mevcut calismada birtakim sinirlamalar mevcuttur. flk
olarak ¢aligma sinirli sayida vakanin dahil oldugu retros-
pektif olarak gerceklestirilmistir. Elde edilen bulgularin
validasyonu ve biyobelirte¢ adaylarin esik degerlerinin
tespiti i¢in vaka sayisinin arttirilmast gerekmektedir. Bu-
nunla birlikte EMT’nin KRKdan mKK olusumunda rol
oynadig: literatiirde bilinmesine ragmen metastazektomi
sonrast nitks gelisiminde etkinligi ilk defa bu caligma-
da gosterilmistir. Mevcut ¢aligmada elde edilen sonuglar,
normal kolorektal dokusu ile kargilagtirildiginda ytiksek
SNAIL ekspresyonuna sahip primer KRK tiimoérlerinin
takip stiresi icerisinde mKK gelistirecegini ve bu vakala-
ra metastazektomi yapilmasina ragmen sonrasinda tekrar

niiks olusabilecegini 6ngérmektedir.
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Oz

Amag¢  Polikistik over sendromlu (PKOS) kadinlardaki insiilin direnci ile serum copeptin diizeyi arasindaki olast iliskiyi ortaya koymaktir.

Gereg ve  Benzer yas ve viicut kitle indeksine (VKI) sahip 44 PKOS'lu ve 44 saglikli kadin galismaya dahil edildi. Kadinlarin demografik, klinik ve laboratuvar bilgileri dosyalarindan
Yontemler elde edildi. Adetin 2-4. giinleri arasi alinan érnekte serum copeptin diizeyi dlgiildii. PKOS ve saghkli kadinlarin verileri karsilagtirildi. Serum copeptin diizeyinin anlaml
gikan degiskenlerle korelasyonu degerlendirildi.

Bulgular  PKOS’lu kadinlarda, klinik agidan infertilite, hirsutizm, akne, ciltte yaglanma ve sag dokiilmesi daha fazla, Ferriman-Gallwey Skoru (FGS) daha yiiksek, adetler aras: siire
daha uzundu (biitiin degiskenlerde p <0,05). PKOS’lu kadinlarda; LH, Serbest testesteron, toplam testesteron, DHEA-SO4, aglik insiilin, HOMA-IR ve copeptin diizeyleri
ile insiilin direnci orani yiiksek saptandu (biitiin degiskenlerde p <0,05). Serum copeptin diizeyi azalan sirayla HOMA-IR, aglik insiilin, AMH, toplam testesteron, serbest
testesteron ve LH diizeyiyle pozitif korele saptandu (sirastyla p1:0,728, p2:0,692, p3:0,440, p4:0,431, p5:0,378, p6:0,359).

S
OM¢ pKOSIu kadinlarda serum copeptin diizeyi yiiksektir. Serum copeptin diizeyi basta insiilin direnci belirtegleri olmak tizere AMH ve androjenlerin diizeyiyle de koreledir
k{:lli"r:};z PKOS; Hiperandrojenizm; Insiilin direnci; Copeptin
Abstract

Objective  To reveal the possible relationship between insulin resistance and serum copeptin level in women with polycystic ovary syndrome (PCOS).

Materials 44 women with PCOS and 44 healthy women of similar age and body mass index (BMI) were included in the study. Demographic, clinical and laboratory information of the
and Methods  women were obtained from their medical records. Serum copeptin level was measured in the blood sample taken between the 2nd and 4th days of the menstrual cycle. The data
of PCOS and healthy women were compared. Correlation of serum copeptin level with variables found to be significant among women was evaluated.

Results  In women with PCOS, clinically infertility, hirsutism, acne, oily skin and hair loss were more common, Ferriman-Gallwey Score (FGS) was higher, and the interval between
menstruel periods was longer (p <0,05 for all variables). In women with PCOS, LH, Free testosterone, total testosterone, DHEASO4, fasting insulin, HOMA-IR and copeptin
levels and insulin resistance rate were found to be high (p <0.05 in all variables). Serum copeptin levels were positively correlated with HOMA-IR, fasting insulin, AMH, total
testosterone, free testosterone, and LH levels in decreasing order (p1:0,728, p2:0,692, p3:0,440, p4:0,431, p5:0,378, p6:0,359, respectively).

Conclusion  Serum copeptin level is high in women with PCOS. The serum copeptin level is also correlated with the level of AMH and androgens, especially the markers of insulin resistance.

Key words ~ PCOS; Hyperandrogenism; Insulin resistance; Copeptin
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GIRiS
Polikistik over sendromu (PKOS), tireme ¢agindaki kadin-
larda en sik goriilen endokrin bozukluktur. Siklig1 kulla-
nilan tani kriterlerine gore %5 ile 20 arasinda degisir.! En
sik kullanilan Rotterdam tani kriterleri arasinda; oligo ve/
veya anovulasyon, klinik ve/veya biyokimyasal hiperand-
rojenizm ve ultrasonografi muayenesinde polikistik over
gorunimi (PKOG) bulunur. PKOS tanisi i¢in bu tan:
kriterlerinden asgari 2 tanesinin bulunmasi ve bu semp-
tom ve bulgular: taklit eden diger endokrin hastaliklarin
dislanmasi gerekir.>* Tant kriterleri icerisinde yer almayan
obezite (%50-60) ve insiilin direnci (%50) gibi metabolik
bozukluklara bu kadinlarda sik rastlanir.** Insiilin diren-
cine bagli uzun dénemde, Tip 2 Diyabetes Mellitus (DM),
kardiyovaskiiler hastaliklar ve alkole bagli olmayan karaci-

ger yaglanmast gibi ciddi hastaliklar gelisebilir.®

PKOSIu kadmlarda insiilin direncini degerlendirmek
i¢in onerilen ¢ok sayida belirte¢ vardir. Bunlar arasinda
adipokinler, kisspeptin, copeptin, irisin, ghrelin, plazmi-
nojen aktivator inhibitér 1(PAI-1) ve zonulin sayilabilir.”
Bu belirteglerden copeptin, 39 amino asitlik bir glikopep-
tid olup stres durumlarinda salinan ve plazmadaki arginin
vasopressin (AVP) diizeyleriyle korele bulunan preprova-
sopressinin (pre-proAVP) C-terminal kisim drintdir.®
Bu molekiiliin, AVP’ye benzer sekilde vazokonstriksiyon,
hacim kontrolii ve kalp aktivitesi tizerinden kan basincini
diizenledigi bilinmektedir. Buna ek olarak glukoz ve lipid
metabolizmasi {izerinde de 6nemli etkileri oldugu goste-
rilmistir. Yitksek serum kopeptin diizeyinin; sismanlik,
instilin direnci, tip 2 DM, hipertansiyon ve hiperlipide-
miyle yakin iliskili oldugunu gosteren ¢aligmalar bu etki-
leri dogrulamistir.” PKOS’lu kadinlarda insiilin direnci ve
serum copeptin diizeyi arasindaki iliskiyi degerlendiren

simdiye kadar ki ¢aligmalarin sonuglari ¢eliskilidir.'***

Bu ¢aliygmada PKOS’lu ve saglikli kadinlarda serum copep-
tin diizeyini 6lgerek bu diizeyin insiilin direnciyle iliskisini

acikliga kavusturmayr amagladik.

GEREC ve YONTEMLER
Bu vaka-kontrol c¢aligmasi, Haziran 2012-Haziran 2013
tarihleri arasinda, Istanbul Universitesi Cerrahpasa Tip
Fakiiltesi Hastanesi, Kadin Hastaliklar1 ve Dogum Ana-
bilim Dalinda gergeklestirildi. Istanbul Universitesi
Cerrahpasa Tip Fakiiltesi Etik Kurulundan onay alind:
(Tarih:14.05.2012, Say1:13440). Poliklinige basvuran 44
PKOS’lu ve 44 saglikli kadin ¢aligmaya dahil edildi. Biitiin
kadinlardan bilgilendirilmis onam alindi. PKOS tanisi i¢in

2003 Rotterdam tani kriterleri kullanildi.?

Calismaya dahil edilme kriterleri: 18-40 yas araliginda,
20 ila 35 kg/m2 arasinda viicut kitle indeksi (VKI) olan
PKOS'Iu kadinlar ile benzer yas ve VKI'ne sahip saglikli
kadinlar, hari¢ tutulma kriterleri: over ameliyat: 6ykiisii,
tiroid veya prolaktin hormon diizeyi anormallikleri, son
6 ay icerisinde hormon tedavi 6ykiisii, karbonhidrat me-
tabolizmasini etkileyecek ilag kullanimi (insiilin, kortizon
gibi) oykiisti, sigara igme 6ykiisii ve kronik hastalik 6ykii-
sti (6rn. epilepsi, bobrek yetmezligi ve kalp hastalig1 gibi)
olan kadinlar olarak kabul edildi.

Kadinlara ait demografik ve klinik veriler hasta dosyala-
rindan elde edildi. Buna gore, yas, boy, agirlik, adetler arasi
siire, oligo-anovulasyonun varligy, akne, titylenme, yaglan-

ma, sa¢ dokillmesi ve dogurganlik durumu kaydedildi.

Viicut kitle indeksi (VKI) degerleri su formiille hesaplandu:
agirlik (kg)/boy (m2).

Hiperandrojenizmin bulgusu olarak kabul edilen hirsu-
tizm agisindan degerlendirme i¢in biitiin kadinlara Fer-
riman-Gallwey skoru hesaplandi. Bunun i¢in viicudun
9 adet androjene duyarli bolgesi degerlendirildi. Her bir
bolgeye, tiiylenme derecesine gore 0 ila 4 arasinda puan
verildi. Toplamda 8 ve tizeri puani olanlar Hirsutizmli ola-
rak kabul edildi.”®

Kadinlarin rutin jinekolojik muayene ve ultrasonografi

degerlendirmesi adet dongiisiiniin 2-4. giinleri arasinda
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yapildi. PCOG, pelvik ultrasonografi ile tanimland: ve
her iki yumurtalikta 2-9 mm ¢apinda 12 veya daha fazla
folikiiliin varlig1 ve/veya >10 mL artmis over hacmi ola-
rak tanimlandi. Overlerin transvajinal veya transrektal
ultrasonografi degerlendirmesi, ¢aliymaya katilan dene-
yimli sonografi uzmanlar: tarafindan yapildi. Ayrica, her
kadindan 8 saatlik aglik sonrasi sabahin erken saatlerin-
de brakial venden 2 biyokimya tiipiine toplam 20 ml kan
ornegi alindi. Biyokimya tiiplerinin birindeki kan 6rne-
ginden, serum AMH, FSH, LH, 6stradiol, prolaktin, ti-
roid uyarict hormon (TSH), total testesteron, serbest tes-
testeron, dehidroepinadrosteron-siilfat (DHEASO-4) ve
17-OH-Progesteron (170HP) diizeyleri ile aglik glukoz ve
instlin diizeyleri ol¢tildi. AMH diizeyi, enzimatik olarak
cogaltilmis iki tarafli bir immiin analiz kitiyle (DSL-10-
14400, Active Miillerian inhibiting substance/AMH enz-
yme-linked immunosorbent assay kit; Diagnostic Systems
Laboratories, Webster, TX, USA) ol¢iildii. Kitin 6lciimde
duyarli oldugu alt sinir; 0,006 ng/mL, yiiksek degerler igin
tahlil ici degiskenlik katsayis1 %3,3, yiiksek degerler icin
tahliller aras1 degiskenlik katsayis1 %6,7 idi. Serum FSH,
LH, ostradiol, prolaktin, TSH, total testesteron, serbest
testesteron, DHEASO-4 ve 170HP diizeyleri, kemiliimi-
nesan mikropartikiil immiinoassay kitiyle (Architect Ab-
bott Lab, IL, ABD) o6lgiildii. Bu tahliller i¢in degiskenlik
katsayis1 %10du. Aglik serum glukoz diizeyi heksokinaz
yontemiyle 6l¢iildii. Glikoz tahlili igin tahlil igi ve tahliller
arast degiskenlik katsayilar1 sirastyla %0,9 ve %1,8 idi. Se-
rum insiilin diizeyi radioimmunoassay kitiyle (DSL-1600,
ABD) él¢iildii. Insiilin testi i¢in tahlil ici ve tahliller arast
degiskenlik katsayilar1 sirastyla %1,9 ve %2,8 idi. Insiilin
direnci, asagidaki formiile gore hesaplandi. HOMA-IR =
[aglik glukozu (mg/dl) x aglk instlini (mIU/L)] /405.16
Tki buguk ve {istii degerlere sahip olanlarda insilin diren-

cinin oldugu kabul edildi.

Diger biyokimya tiiptindeki 6rnek, alinmasindan sonra
yarim saat i¢inde 5.000 devir/dk ile 10 dakika santrifiij
edildi. Elde edilen serum Copeptin diizeyi analiz edilene

kadar -80 °Cde saklandi. Serum copeptin diizeyi, reka-

betci bir enzim immiinoanaliz kitiyle iki kopya halinde
olgtildii (Catalog No. EK-065-32 copeptin-human EIA kit:
Phoenix Pharmaceuticals, Inc., CA, USA). Tahlilin duyar-
11181 igin alt sinir; 0,12 ng/mL idi, tahliller arasi ve tahlil i¢i
degiskenlik katsayis1 sirastyla %5-10 ve <%15 idi.

Istatistiksel Analiz
Istatistiksel analizde SPSS version 20.0 (Chicago, IL) kul-
lanild1. Stirekli degiskenlerin dagilimi, Kolmogorov Smir-
nov testi ile degerlendirildi. Normal dagilim gosteren
degiskenlerin gruplar arasinda karsilastirilmasinda Inde-
pendent Student t testi, gdstermeyenlerde Mann-Whitney
-U testi kullanildi. Kesikli degiskenlerin gruplar arasinda
kargilagtirilmasinda x* testi kullanildi. Degiskenler, orta-
lama + standart sapma (SD) ya da n/N, % ile ifade edil-
di. Copeptin ile diger parametreler arasindaki korelasyo-
nu degerlendirmede Pearson correlation testi kullanildi.

P<0,05 degeri istatistiksel olarak anlamli kabul edildi.

BULGULAR
PKOS ve saglikli kadinlarin yaglar1 ve VKI'leri birbirine
benzer iken PKOS’lularda infertilite, hirsutizm, akne, ciltte
yaglanma ve sag dokiilmesi daha fazla, Ferriman-Gallwey
Skoru (FGS) daha yiiksek, adetler arasi siire daha uzundu
(strastyla p1> 0,05, p2>0,05, p3: 0,003, p4:0,001, p5:0,001,
P6:0,018, p7:0,001, p8:0,001, p9:0,001) (Tablo 1).

PKOS’lu ve saglikli kadinlar arasinda FSH, E2, PRL, TSH,
17-OH Progesteron ve aglik glukoz degerleri agisindan
istatiksel bir fark saptanmadi (biitiin degiskenler icin p
degeri>0,05). PKOSlu kadinlarda AMH, LH, Serbest
testesteron, toplam testesteron, DHEASO4, aglik insiilin,
HOMA-IR ve copeptin diizeyleri ile insiilin direnci orani
yiksek saptand: (biitiin degiskenler icin p degeri:0,001)
(Tablo 2) (Sekil 1).

Serum kopeptin diizeyi azalan sirayla HOMA-IR, aglik
insiilin, AMH, toplam testesteron, serbest testesteron ve
LH diizeyiyle pozitif korele saptand: (sirasiyla r1:0,728,
1r2:0,692, r3:0,440, r4:0,431, r5:0,378, r6:0,359) (Tablo 3).
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Insiilin direncini tespit etmek igin kullanilacak serum co-
peptin diizeyi 0,405 ng/ml ve tizeri kabul edildiginde 6z-
gulliigii %82,1, duyarlilig1 %81,3diir.

Tablo 1: PKOS ve Saglikli Kadinlarin Demografik, Klinik Sonuglarinin Karsilastirilmasi

PKOS(n:44) Saglikli kadin(n:44) p
Yas(yil) 25,5+4,5 25,0+4,2 AD
VKi(kg/m2) 25,4+4,9 23,945,3 AD
Infertilite(n/N, %) 8/44, %18,2 0/44, %0 0,003*
Adetler aras siire(giin) 96,5+46,5 29,3+2,4 <0,001
Hirgutizm(n/N, %) 40/44,%91 8/44,%18,2 <0,001
FGS 12,8+4,9 6,4+2,5 <0,001
Akne(n/N, %) 27/44, %61,3 7/44,%15,9 <0,001
Ciltte yaglanma(n/N, %) 19/44, %43,1 8/44,%18,2 0,018*
Sag dokiilmesi (n/N, %) 18/44, %40,9 4/44,%9,1 <0,001

degil

PKOS: Polikistik over sendromu, VKI: Viicut kitle indeksi, FGS: Ferriman-Gallwey skoru *P<0,05: istatiksel agidan anlamli, AD: Anlamli

Tablo 2: PKOS ve Saglikli Kadinlarin Laboratuvar Sonuglarinin Karsilastirilmasi

PKOS(n:44) Saglikli kadin(n:44) P
AMH(ng/mL) 10,21+4,99 3,06+1,08 <0,001
FSH(m IU/ml) 5,69+1,65 5,12+1,30 AD
LH(m IU/ml) 10,77+5,86 5,95+1,24 <0,001
E2( pg/ml) 44,73+22,11 41,59+14,68 AD
Prolaktin(ng/mL) 17,29+6,27 16,46+4,89 AD
TSH(mIU/L) 2,29+1,25 2,28+0,77 AD
Serbest Testesteron(pg/ml) 2,88+1,30 1,63+0,40 <0,001
Toplam Testesteron(ng/ml) 52,95+25,52 24,29+3,91 <0,001
DHEASO4 (micg/dl) 349,98+141,30 253,56£61,57 <0,001
17-OH Progesteron(ng/mL) 1,03+0,43 0,92+0,51 AD
Aglik glukoz (mg/dL) 78,88+8,23 79,13+6,25 AD
Aglik instlin (uIU/mL) 15,18+6,46 6,79+3,11 <0,001
HOMA-IR 2,99+1,38 1,33+0,66 <0,001
Insiilin direnci(n/N,%) 27/44,%61,2 5/44,%11,4 <0,001
Copeptin(ng/ml) 0,44+0,08 0,31+0,07 <0,001

PKOS: Polikistik over sendromu, AMH: Anti-miilleryan hormon, FSH: Folikiil stimiile edici hormon, LH: Liiteinize edici hormon, E2:
Ostradiol, TSH: Tiroid stimiile edici hormon, =~ DHEASO4: Dedihroepiandrosteron siilfat 4, 17-OH Progesteron: 17 hidroksi progester-
on, HOMA-IR: Homeostasis model assessment insulin resistance index

*P<0,05: istatiksel agidan anlamli, AD: Anlamli degil
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Tablo 3: Serum Copeptin Diizeyinin Cesitli Degiskenlerle Ko-
relasyonu

Serum Copeptin Diizeyi

r P
AMH 0,440 <0,001
LH 0,359 <0,001
Serbest Testesteron 0,378 <0,001
Toplam Testesteron 0,431 <0,001
DHEASO4 0,206 AD
Aglik insiilin 0,692 <0,001
HOMA-IR 0,728 <0,001

AMH: Anti-miilleryan hormon, LH: Liiteinize edici hormon,
DHEASO4: Dedihroepiandrosteron siilfat 4, HOMA-IR: Homeo-
stasis model assessment insulin resistance index

*P<0,05: istatiksel agidan anlamli, AD: Anlaml degil

TARTISMA
Bu galismada su sonuglara ulasilmistir. ilk olarak, PKOS'lu
kadinlarda hiperandojenizmin klinik bulgular1 daha sik
goruldi, oligo-anovulasyon ve infertilite ile daha sik kar-
silasildi. Ek olarak, PKOSIu kadinlarda serum copeptin
diizeyi, aglik insiilin, HOMA-IR, serbest testesteron, top-
lam testesteron, DHEASO4, AMH, LH diizeyi ile insiilin
direnci orani yiiksek saptandi. Ayrica, bu kadinlardaki
serum copeptin diizeyi azalan sirayla HOMA-IR, a¢lik in-
stilin, AMH, toplam testesteron, serbest testesteron, ve LH

diizeyiyle pozitif korele saptandi.

PKOS patofizyolojisinde hipotalamo-hipofizer, over ve ad-
reno-kortikal seviyelerde disfonksiyona yol agan pulsatil
GnRH salgisinda bozulma, artmis LH salgisi ve buna bagl
teka hiicrelerinde androjen sentezinde artma, folikiillerde
artmig AMH diizeyine bagl gelisen FSH direnci, overler-
deki androjenik ortam ve folikiiler atrezi, adrenal bezde
asirt DHEASO4 {iretimi gibi gesitli bozukluklar mevcut-
tur.”” Bu hastalardaki insiilin direnci ve iistesinden gelmek
i¢in gelisen hiperinsiilinemi ile obezitenin patofizyolojide-
ki bu bozukluklarla yakin iliskili oldugu bilinmektedir.'#2
Bu hastalardaki insiilin direnci gelisimiyle ilgili  cesitli
genetik ve epigenetik mekanizmalar ileri siirtilmesine
ragmen belirsizlik halen devam etmektedir. Bu mekaniz-

malardan biri glukoz tastyict protein 4 (GLUT 4) iretimi

ve etkinligindeki bozukluklara bagli gelisen insilin aracili
glukoz tiiketimindeki sorunlardir. Digeri ise insiilin aracilt
lipolizdeki sorunlar olup anormal adipokinlerin iiretimi
ve etkinligindeki bozukluklardan kaynaklanir. Adipokin-
lerle ilgili bozukluklar1 bu hastalardaki kronik inflamatuar

durumun kétiilestirdigi de unutulmamalidir.”

Literatiirde PKOSIu kadinlardaki insiilin direnci orani
%30 ile 70 arasindadir.”’** Bu ¢aligmada PKOS’lu kadin-
larin %61,2’inde instilin direnci saptanmuis olup literatiirle
uyumludur. Insiilin direncinin yiiksek oranda gériildiigii
PKOS’lularda cevresel faktorler arasinda adipokinler bagta
olmak tizere yeni belirtegler mevcuttur, bunlardan biri de

copeptindir. ”

Karbek B ve ark., PKOS’lu kadinlarda kardiyovaskiiler
olaylar1 tahmin etmede serum copeptin diizeyinin etkin-
ligini arastirmiglar ve bu kadinlarda diizeyinin arttigini
saptamiglardir. Ayrica, bu kadinlarda aglik insiilin, HO-
MA-IR degeri, trigliserid, toplam kolesterol, disiik dan-
siteli lipoprotein kolesterolii, serbest testesteron, 17-OH
progesteron, DHEASO4, karotis intima kalinhg (KiK)
gibi metabolik belirtecleri de yiiksek saptamislar ve serum
copeptin diizeyini aglik instilin, HOMA-IR, serbest testes-
teron ve KiK’le pozitif korele tespit etmislerdir. Sonugta,
instlin direnci ve hiperandrojenizmi bulunan PKOSlu-
larda serum copeptin diizeyinin kardiyovaskiiler olaylar
tahminde degerli oldugunu belirtmislerdir.® Tagkin MI ve
ark.! da yaptiklar1 ¢aliymada benzer sonuglara ulagmislar
ve zayif PKOSlulara gore obez PKOS’lularda tablonun
daha agir odugunu gostermislerdir.’’ Bizim ¢alismamizda,
yetiskin (yas araligr: 25,5+4,5 yil) PKOS’lularda serum co-
peptin diizeyi yiiksek bulundu ve bu yiiksekligin benzer
yas ve VKI ‘ne sahip saglikli kadinlara gore olmasi dikkat
cekiciydi. Serum copeptin diizeyi lipid profili ve KIK de-
gerlendirilmemis olsa da aglik insiilin, HOMA-IR, serbest
testesteron ve toplam testesteron gibi metabolik belirtec-
lerle pozitif korele idi. PKOS'lularda insiilin direnciyle
hiperandrojenemi arasindaki korelasyonu gosteren ¢ok

sayida ¢alisma vardir.® Bu iki ¢alismada bunu teyit etmis
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ve aradaki iliskiyi anlamada copeptin diizeyinin roliine
isaret etmistir. Serum copeptin diizeyinin, polikistik over
sendromu disinda ¢esitli nérolojik ve kardiyovaskiiler has-
taliklarda da insilin direnci, metabolik sendrom ve Tip 2
DM gibi metabolik bozukluklarin tanisinda ve prognozu-
nun belirlenmesinde 6nemli oldugunu gosteren ¢alimalar
vardir.”” Ayrica, bu metabolik belirtegler disinda patofiz-
yolojideki bozukluklardan olan AMH ve LH diizeyiyle de
pozitif korele idi. Yani, serum copeptin diizeyi hem hipo-
talomo-hipofizer hem overdeki bozukluklar aksettirebilir.
Ancak, Deveer M ve ark. ergen PKOS’lularda serum co-
peptin dizeyini ve metabolik belirtecleri saglikli ergenlere
benzer bulmuslardir.’> Deveer M ve ark’ina benzer sonug-
lara Frossing S ve ark’1 da ulagmiglar ancak insilin diren-
cinin degerlendirilmesinde daha az etkili olan a¢lik C-pep-
tit diizeyini kullanmiglardir.”® Muhtemelen PKOS’lularda
metabolik belirtecler ergenlerde degil de zamanla yetis-
kinlerde gelismektedir. Serum copeptin diizeyinin meta-
bolik belirteclerin gelismedigi PKOS’lu ergenlerde normal
diizeyde olmasi kabul edilebilir. Widecka ] ve ark’ ise
PKOS’lularda serum copeptin diizeyini yiiksek bulmuslar
ve bunu HOMA-IR degeriyle pozitif korele saptamuslardur.
Insiilin direncini tespit etmedeki diigitk duyarlilig1 nede-
niyle PKOS’lularda serum copeptin diizeyini HOMA-IR
yerine dnermemislerdir.'* Ancak onlarin insiilin direnci-
ni tespit etmek i¢in, 6zgulligint %99, duyarliligini %21
olarak hesapladiklar1 serum copeptin diizeyi (4 pmol/L:1,2
ng/ml) yiiksek gozitkmektedir. Ciinkii, bizim ¢alisma-
mizda insiilin direncini tespit etmek i¢in hesapladigimiz
0,405 ng/ml ve tizeri serum copeptin diizeyinin 6zgullagi

9%82,1, duyarlilig1 %81,3diir.

Bu ¢aligmanin giiclii tarafi, serum copeptin diizeyinin in-
stlin direnci ve hiperandrojenemiye ek olarak PKOS pato-
fizyolojisindeki artmis AMH ve LH diizeyiyle de iliskisinin
gosterilmesidir. Zayif tarafi ise, ergenlerin dahil edilme-
mesi, PKOS'lularin VKI’ne gére siniflandirilmamasi, me-
tabolik belirtegler agisindan lipid profili ile karotis intima

kalinliginin degerlendirilmemesi sayilabilir.

PKOS'lu hastalarda serum copeptin diizeyi artmaktadir.
Bu molekiiliin diizeyi arttik¢a insiilin direnci ve hiperand-
rojenemi diizeyi de artmaktadir. Ayrica, bu molekiiliin
diizeyi PKOS patofizyolojisinde yer alan artmis AMH ve
LH ile de korele saptanmistir. PKOS’lu kadinlardaki in-
stilin direnci tizerine copeptinin etkisini degerlendirmek
i¢in daha kapsamli prospektif randomize ¢aligmalara ih-

tiyag vardir.
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Psoriatic arthritis (PsA) is a chronic inflammatory disease in the spondyloarthropathy group. Although some PsA findings are similar to rheumatoid arthritis (RA), rheu-
matoid factor negativity, some radiological and clinical findings are different in PsA. There is no spesific laboratory examination for diagnosis of PsA. On the other hand,
anti-cyclic citrullinated peptide (anti-CCP) antibody positivity is a spesific finding for the diagnosis of RA.

Objectives  We aimed in this study to analyse the frequency of anti-CCP positivity in PsA and the association with clinical and radiological findings.

Methods  The study group is consisted of 100 PsA patients, who fulfilled the CASPAR cirteria for PsA and 100 healthy controls (HC). We filled a form for all patients, which included
clinical and laboratory findings of patients. We analyzed anti-CCP antibody with micro-ELISA in the sera of patients.

Results  In our study, the anti-CCP positivity was detected in 15% of PsA group and 4% of healthy controls. The difference was statistically significant (p=0,014; OR=4.24, 95%
CI=1.35-13.25). Nine out of 15 anti-CCP positive patients were female, the remaining 6 were male. Thirteen patients (86,7%) had peripheral arthritis, 1 patient (6,7%) had
sacroiliitis, 1 patient (6,7%) had peripheral arthritis and sacroiliitis. 42,8% of PsA patients with peripheral arthritis had asymetric olygoarthritis (6/14), 28,5% had mono-
arthritis (4/14) and 28,5% had symetric polyarthritis (4/14). Anti-CCP antibody positivity had no effect on the involvement of peripheral arthritis. Sacroiliitis and dactilitis
were more frequent in the anti-CCP negative group. No patient with dactylitis had anti-CCP positivity (p=0.005). While, 43,5% of RF positive patients were detected
anti-CCP positivity, 6,5% of RF negative patients were detected anti-CCP positivity (p=0,000).

Conclusions  Our data reveals that anti-CCP positivity is more frequent in PsA compared to HC. However, we found no statistical association between anti-CCP positivity and clinical
or radiological findings.

Key words  Psoriatic Arthritis; Anti-Cyclic Citrullinated Peptide; Rheumatoid Factor

Abstract

Psoriatik artrit (PsA), spondiloartropati grubundaki kronik inflamatuar bir hastalikti. Bazt PsA bulgular: romatoid artrit (RA) ile benzer olmasina ragmen, romatoid faktor
negatifligi ile bazi radyolojik ve klinik bulgular PsA'da farkhdir. PsA tamist icin 6zel bir laboratuvar testi yoktur. Ote yandan anti-siklik sitriiline peptit (anti-CCP) antikor
pozitifligi RA tanist icin spesifiktir.

Ama¢  Bu ¢alismada PsA'da anti-CCP pozitifliginin sikhigin, klinik ve radyolojik bulgularla iliskisini incelemeyi amagladik.

Yontemler  Calisma grubu, PsA icin CASPAR kriterlerini karsilayan 100 PsA hastast ve 100 saglikli kontrolden (SK) olusmaktadur. Tiim hastalar igin, klinik ve laboratuvar bulgularin
ieren bir form doldurduk ve hastalarin serumlarinda anti-CCP antikorunu mikro-ELISA yontemi ile analiz ettik.

Bulgular ~ Calismamizda PsA grubunun %15'inde ve saglikli kontrollerin %4 iinde anti-CCP pozitifligi saptands. Fark istatistiksel olarak anlamliydi (p=0.014; OR=4.24, %95 GA=1.35-
13.25). 15 anti-CCP pozitif hastanin dokuzu kadin, geri kalan 6'st erkekti. On ii¢ hastada (%86,7) periferik artrit, 1 hastada (%6,7) sakroiliit, 1 hastada (%6,7) periferik artrit ve
sakroiliit vard. Periferik artritli PsA hastalarinin %42,8'inde asimetrik oligoartrit (6/14), %28,5'inde monoartrit (4/14) ve %28,5'inde simetrik poliartrit (4/14) vards. Anti-CCP
antikor pozitifliginin periferik artrit tutulumu iizerine etkisi yoktu. Anti-CCP negatif grupta sakroiliit ve daktilit daha sikti. Daktilitli hicbir hastada anti-CCP pozitifligi yoktu
(p=0,005). RF pozitif hastalarin %43,5'inde anti-CCP pozitifligi saptanirken, RF negatif hastalarm %6,5'inde anti-CCP pozitifligi saptand: (p=0,000).

Sonu¢  Verilerimiz, SK'lere kiyasla PsA'li hastalarda anti-CCP pozitifliginin daha sik oldugunu ortaya koymaktadir. Ancak, anti-CCP pozitifligi ile klinik veya radyolojik bulgular

arasinda istatistiksel bir iliski bul stir.

Anahtar  Psoriatik Artrit, Anti-Siklik Sitriilinli Peptit, Romatoid Faktor
Kelimeler
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INTRODUCTION
Psoriatic arthritis (PsA) is a chronic inflammatory disease
in the spondyloarthropathy group, accompanied by psori-
asis in the history of the patient or family.' PsA can be dis-
tinguished from rheumatoid arthritis (RA) by the presence
of specific radiographic findings, negative rheumatoid
factor (RF), and clinical differences. Unlike rheumatoid
arthritis (RA), there is no significant loss of periarticular
bone mineralization in PsA. PsA shows significant bone
resorption as well as new bone formation in the joint due
to a disrupted bone turnover in the same finger.? Although
there are some reports determined a slight increase in RF
levels in PsA patients, it is generally negative.> There is no
laboratory test specific to PsA. The positivity of RF and an-
ti-cyclic citrullinated peptide (anti-CCP) antibody is im-
portant in the diagnosis of RA. Anti-CCP antibodies were
initially described as anti-perinuclear factors and later as
anti-keratin and anti-filaggrin antibodies.** These anti-
bodies were detected by enzyme-linked immunosorbent
assay (ELISA) using cyclic citrulline peptide. The sensi-
tivity of the test is also increased with second generation
ELISA tests. The specificity and sensitivity of the anti-CCP
test for RA has been investigated in several studies.® These
antibodies have rarely been detected in other rheumatic
diseases such as Sjogren syndrome’, systemic lupus erythe-
matosus (SLE)® and juvenile idiopathic arthritis.*!* Many
years before the onset of RA and very early in the disease
process, anti-CCP antibodies were found to be positive.''**
In addition, the disease is more erosive in patients with an-
ti-CCP positive RA.® In other rheumatologic diseases, the
specificity of anti-CCP antibodies is quite low compared to
RA %16 However, the prognostic value of anti-CCP anti-
bodies for PsA is not clearly known. First, in a study con-
ducted in 2005, anti-CCP antibody positivity was found in
7.8% of patients with PsA."” In subsequent studies, there
were conflict results about the relationship between se-
rology positivity and clinical/radiological findings."®* In
this study, we aimed to assess anti-CCP in patients with
PsA and healthy adult control group and to evaluate the

relationship between anti-CCP positivity and clinical and

radiological findings.

MATERIALS and METHODS

The study included 100 PsA patients who were admitted
to our rheumatology outpatient clinic, and who had ex-
amined anti-CCP and RE As control group, 100 healthy
subjects without any known chronic and infectious diseas-
es were included in this study. All patients fulfilled the cri-
teria defined by the CASPAR study group.** Study protocol
was approved by Kocaeli University Local Ethics Commit-
tee. The study was performed according to the Declaration
of Helsinki.

The demographics, clinical characteristics, treatment and
outcomes of patients were abstracted from medical re-
cords. General physical examinations and joint examina-
tions of the patients were performed at admission to the
outpatient clinics and their responses to the current treat-
ments were evaluated using psoriatic arthritis response
criteria (PSARC).25 The cut-off of anti-CCP is 5 IU/ml
and 20 RU/ml for anti-CCP positivity and RE, respectively.

Statistical Analysis
The data collected were evaluated with SPSS 13.0 for Win-
dows program. Data were analyzed using chi-square test/
Fisher’s exact test for categorical variables and Mann-Whit-

ney-U test for continuous variables.

RESULTS

100 patients with diagnosis of PsA (61 females, 39 males)
and 100 healthy adults (62 females, 38 males) without any
known diseases were included in the study. Gender dis-
tribution of the groups was similar (p=1.0). The mean age
was 44.11+13.45 (min-max: 20-73) years in patients with
PsA, and was 40.55+11.57 (min-max= 21-70) years in
healthy adults.

In patients with PsA, the mean age of onset was 31.79+13.3
(min-max= 5-67) years for psoriasis and was 37.96+12.72

(min-max=15-69) years for PsA. The mean duration
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of disease in patients with PsA was 73.2455.9 (min-
max=7-312) months, and the mean interval time between
the onset of complaints and treatment was 24.49+36.23
(min-max=1-190) months. The mean interval time be-
tween psoriasis and PsA was 87.95+116 (min-max=0-840)
months. The mean follow-up period was 36.4+32 (min-

max=2-140) months.

There was no family history of psoriasis in 73% of the pa-
tients with PsA. 23% of the patients had first-degree rela-
tives with psoriasis, while 4% had second-degree relatives
with psoriasis. Of the patients, 3% had a family history of
ankylosing spondylitis.

Peripheral joint involvement was observed in 80% of the
patients with PsA, isolated spondylitis in 7% and both in
13%. Anti-CCP was positive in 15% of PSA patients. Nine
out of 15 anti-CCP positive patients were female, the re-
maining 6 were male. Thirteen patients (86,7%) had pe-
ripheral arthritis, 1 patient (6,7%) had sacroiliitis, 1 patient
(6,7%) had peripheral arthritis and sacroiliitis. 42,8% of
PsA patients with peripheral arthritis had asymetric oly-
goarthritis (6/14), 28,5% had monoarthritis (4/14) and
28,5% had symetric polyarthritis (4/14) (Table-1).

While anti-CCP was positive in 15% of the patients with
PsA, it was positive in 4% of healthy controls, and this
difference was statistically significant (p=0.014; OR=4.24,
95% CI=1.35-13.25). There was no significant difference
between two groups in terms of RF positivity. RF was pos-
itive in 20% of the patients in the control group, and pos-
itive in 23% of the patients with PsA (p =0.606; OR=1.19,
95% CI=0.61-2.35) (Table 2).

Anti-CCP was positive in 9.8% of females with PsA and
23.1% of males. Although the difference was not statisti-
cally significant, anti-CCP positivity was found to be more

frequent in male patients (p=0.071).

Anti-CCP was determined to be positive in 17.5% of the

patients with chronic arthritis and 13.3% of the patients
without chronic arthritis. The relation between anti-CCP
positivity and the development of chronic arthritis was not
statistically significant (p=0.568), however it was observed
that anti-CCP positivity increased the development of

chronic arthritis.

Table 1: Clinical features of patients
All PsA PsA patients
n (%) Patients with anti-CCP
N=100 positivity N=15
Type of joint involvement
Peripheral arthritis 80 (80) 13(86.7)
Spondylitis 7(7) 1(6.7)
g;;ilgileral arthritis + spon- 13 (13) 1(6.7)
Peripheral Arthritis (n: 80)
Monoarthritis 10 (10.7) 4/14(28.5)
Asymmetric oligoarthritis 50 (53.7) 6/14(42.8)
Asymmetric polyarthritis 4(4.3) -
Symmetrical polyarthritis 29 (31.1) 4/14(28.5)
Chronic Arthritis 40 (40) 7(46.7)
Enthesitis 26 (26) 3(20)
Dactylitis 30 (30) 0
Nail involvement 21 (21) 3(20)
Uveitis 3(3) 1(6.7)
Deformity 22 (22) 4(26.7)
PSARC response 85 (85) 13(86.7)
Radiological changes in peripheral arthritis (n: 80)
Arthritis mutilans 1(1.5)
Erosion 7 (10.9) 0
Ankylosing 7(10.9)
Biological agents using 31(31) 4(26.7)
Reason for biological agent (n:31)
Spondylitis 11 (35.5) 1(6.7)
Resistant peripheral arthritis 16 (52.75) 3(20)
Resistant psoriasis 4(12.9)
csDMARD treatment
Methotrexate 93 (93) 14(93)
Leflunomide 11 (11) 4(26.7)
Sulfasalazine 5(5) 1(6.7)
PSARC: Psoriatic Arthritis Response Criteria, csDMARD: con-
ventional synthetic Disease Modifying Anti-Rheumatic Drugs
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Table 2: Comparison of groups in terms of Anti-CCP and RF
Positivity

PsA Healthy
n (%) (n=100) Control p OR %95 CI
- (n=100)
Ant-CCP o ey | gy | 0014 | 424 | 1351325
positivity
RF
e 23 (23) 20 (20) 0.606 1.19 0.61-2.35
positivity

Anti-CCP: anti-cyclic citrullinated peptide, RF: rheumatoid
factor, PsA: psoriatic arthritis

Anti-CCP positivity was found in 10% of the patients with
sacroiliitis (p=0.729). The frequency of sacroiliitis was
found to be higher in patients with anti-CCP negative.
Anti-CCP was found to be positive in 29.4% of the pa-
tients who had no psoriasis or had PsA before appearance
of psoriatic lesions (p=0.068). Anti-CCP positivity was not
detected in any of the patients with dactylitis (p=0.005).

Anti-CCP positivity was found in 43.5% of the patients
with positive RF and only in 6.5% of the patients with neg-
ative RF (p = 0.000). It was observed that RF positivity in-
creased the probability of anti-CCP positivity by 11-fold.

In the logistic regression analysis, a significant relationship

was found between anti-CCP positivity and only RF pos-
itivity. (Table-3)

No effect of anti-CCP positivity on peripheral arthritis
involvement was determined (p=1.0). No correlation was
found between anti-CCP positivity and whether remis-
sion in joint involvement was observed during follow-up
(p=0.168). There was no significant relationship between
elevated anti-CCP levels and elevated erythrocyte sedi-
mentation rate (ESR) (p = 0.304), elevated C reactive pro-
tein (CRP) (p = 0.771), and use of biological agents (p =
0.772). There was no correlation between PSARC response
evaluation and anti-CCP positivity (p = 1.0). There was no
correlation between anti-CCP positivity and the presence
of typical radiological findings in patients with peripheral
arthritis (p = 0.207).

Anti-CCP mean of 15 patients were 9.86 +33.3 (min-max=
5.2-200). Anti CCP was found 2 times the upper limit in
13% of the patients and 3 times and above in 40%. Howev-
er, no significant relationship was found, especially when
the high anti-CCP titer was compared with clinical and
laboratory data.

Table 3: According to Logistic regression model effect of anti-CCP Positivity on Findings
n (%) CCP (-) (n=85) CCP (+) (n=15) p OR %95 CI
Gender Women 55 (647) 6140) 0.071 2.75 0.89-8.47
Male 30 (35.3) 9(60)
Chronic arthritis 33(38.8) 7(46.7) 0.568 1.39 0.46-0.42
Deformity 18(21.2) 4(26.7) 0.736 135 | 0.385-4.76
Sacroiliitis 18(21.2) 2(13.3) 0.729 1.75 0.36-8.15
Nail Involvement 18(21,2) 3(20) 0.918 1.075 0.27-4.22
Psoriasis 79(93) 12(80) 0.123 0.42 0.14-1.26
Low- response to treatment 4(4.7) 1(6.7) 0.168 2.44 0.72-8.29
Need for biological agents 27(31.8) 4(26.7) 0.077 0.78 0.23-2.67
High ESR 28(32.9) 7(46.7) 0.178 1,78 0.59-5.40
High CRP 29(34.1) 6(40) 0.771 1.29 0.42-3.97
RF positivity 13(15.3) 10(66.7) 0.000 11.08 3.25-37.70
PSARC response 72(84.7) 13(86.7) 1 0.85 0.17-4.23
Typical radiological changes in peripheral arthritis 13(15.3) 0 0.207 0.83 0.75-0.91
ESR: erythrocyte sedimentation rate, CRP: C reactive protein, RF: rheumatoid factor, PSARC: Psoriatic Arthritis Response Criteria
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DISCUSSION
PsA is a chronic inflammatory disease in the spondyloar-
thropathy group, accompanied by psoriasis in the history
of the patient or family.' There is no PsA-specific laborato-
ry test for the assessment of inflammatory activity in pa-
tients with PsA. In this study, healthy control group and
the patients with PsA were compared in terms of anti-CCP
positivity, and its clinical and radiological significance was

emphasized.

Alenius et al. reported that the prevalence of anti-CCP
was increased in psoriasis patients with arthritis compared
with those without arthritis, but the prevalence was signif-
icantly lower than the patients with early RA. They found
anti-CCP positivity in only eleven (6.8%) of 160 patients
with PsA, and found that most of these patients met the
ACR criteria for RA in 4-year follow-up period. Although
anti-CCP positive PsA patients with morning stiffness, RF
positivity and small joint involvement meet the RA cri-
teria, they also have typical clinical features of PsA, and
it was thought that RA and PsA may coexist in the same
patient.”® In a study by Vander Cruyssen et al., anti-CCP
antibodies were found to be positive in 7.8% of the patients
with PsA."” In a similar study, Abdel Fattah et al. reported
that anti-CCP was positive in 17.5% of the patients with
PsA, and high serum concentrations of anti-CCP in these
patients were significant when compared with psoriasis
patients without arthritis and healthy controls.” Similarly,
in our study, anti-CCP positivity was found to be signifi-
cantly higher in patients with PsA than in control group
(p=0.014). In our study, 15% rate of anti-CCP positivity
was determined in patients with PsA, although this was
higher than the rate reported by Alenius et al. and Vander
Cruyssen et al., it was similar to the rate reported by Abdel
Fattah et al.

In the study of Vander Cruyssen et al.,, although they had
similar disease duration and similar treatments, anti-CCP
positive patients had more joint involvement than an-

ti-CCP negative patients. RF positivity was found in some

of these patients."” It is thought that RA may be detected
simultaneously in patients with typical PsA who had co-
existing anti-CCP and RF positivity, and probably that RA
may have a higher prevalence in patients with PsA than
in the general population.” Abdel Fattah et al. reported
in their study that symmetrical polyarthritis, limitation of
movement and deformity in small peripheral joints were
significantly higher in patients with anti-CCP positive PsA

than anti-CCP negative patients.”

In our study, no effect of anti-CCP positivity on peripheral
arthritis involvement was detected. Peripheral arthritis was
present in 14 of 15 patients with PsA, but four of them had
symmetrical polyarthritis. This involvement was found to
be similar to RA like in the group with symmetrical pol-
yarticular involvement, which was also mentioned in Moll
and Wright's classification.”” In our study, anti-CCP was
found to be positive in 17.5% of the patients with chronic
arthritis and 13.3% of the patients without chronic arthri-
tis. Although the difference between anti-CCP positivity
and the development of chronic arthritis was not statis-
tically significant, and anti-CCP positivity was found to
increase the development of chronic arthritis. In studies
conducted, axial involvement was found in 5-36% of the
patients with PsA.?*! In our study, axial involvement was
found in 20% of the patients and anti-CCP was found to
be positive in 10% of these patients (p=0.729). The fre-
quency of sacroiliitis was defined higher in anti-CCP neg-
ative patients. Dactylitis is one of the important features of
patients with PsA, and it has been reported with a rate of
5.6-53% in the studies.***"** Dactylitis, which is commonly
seen in PsA and reactive arthritis, was present in 30% of
the patients in our study; however, none of the anti-CCP
positive patients had dactylitis (p=0.005). The increased
frequency of sacroiliitis in anti-CCP negative patients and
the absence of dactylitis in anti-CCP positive patients sug-
gests that the seropositive group had less features of the

spondyloarthropathy group.

Korendowych et al. found an association between an-
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ti-CCP positivity and radiological findings in patients with
PsA, and found that all anti-CCP positive patients had ero-
sions in their hands and feet. In the same study, a similar
association was also demonstrated in patients with RA,
and the authors found that anti-CCP positivity showed
an erosive course in the future. In the same study, patients
with anti-CCP positive PsA were found to have more swol-
len joints, and DMARD requirements of these patients
were higher than those with anti-CCP negative PsA. It
was thought that these antibodies might be a marker for
predicting more severe disease. In addition, although the
patients in the study were similar to RA in terms of clin-
ical course and DMARD requirement, radiological find-
ings were concordant with PsA in all patients, and skin
lesions and nail involvement were found in all patients.”
In another study, Abdel Fattah et al. showed appearance of
bone erosions and peripheral feature disorders related to
significant radiological changes in anti-CCP positive pa-
tients.” In our study, no significant difference was found
between anti-CCP positive patients and anti-CCP negative
patients in terms of clinical course and disease activities.
In addition, no correlation was found between anti-CCP
positivity and the presence of typical radiological findings
(ankylosis, erosion, arthritis mutilans) in patients with
peripheral arthritis. Also, in follow-up, no positive corre-
lation was determined between anti-CCP positivity and

whether remission was present in joint involvement.

CONCLUSION
In this study, when the patients with PsA were evaluated
in terms of anti-CCP positivity, it was detected higher
anti-CCP concentrations than the control group. But as a
clinical reflection of this, although different results were
found in different studies, no significant difference was
found in our study in anti-CCP positive PsA patients in
terms of both disease activity and clinical course com-

pared to anti-CCP negative PsA patients.
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One of the well-known prolonged effects of coronavirus disease 2019 (COVID-19) is the gradual loss of pulmonary functions, known as long COVID'. Due to the impor-
tance of this deleterious condition, several studies have been conducted to investigate predictors of long COVID throughout hospital admission and after hospital discharge.
Recently introduced, the atherogenic index of plasma (AIP) has a better predictive value for the prediction of adverse events in COVID-19 patients compared to other
biomarkers. This study aimed to explore the role of AIP in the prediction of long COVID among COVID-19 survivors.

We evaluated 52 eligible patients with a diagnosis of long COVID and 80 healthy control subjects with a prior history of COVID-19. To confirm long COVID diagnosis,
all subjects underwent a standardized questionnaire which recount the presence or absence of COVID-19-related complaints. All participants” past medical records and
clinical, and demographic characteristics were scanned and underwent comprehensive physical examination and echocardiographic assessment

According to our study, body surface area, Troponin T, NT-pro-BNP, and AIP were the independent predictors of long COVID. AIP was the best predictor of long COVID
among the aforementioned parameters (p=0.005). To determine the AIP cut-off value for predicting long COVID, the receiver operating characteristic (ROC) curve was
drawn and the best cut-off value was determined as 0.113 by using the Youden index, (AUC:0.658, 95% CI:0.556-0.760, P=0.002).

Our data indicate that AIP is an independent predictor of long COVID.

Atherogenic index of plasma; COVID-19; Long COVID
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Koronaviriis 2019 hastaligimin (COVID-19) iyi bilinen uzun siireli etkilerinden biri, 'uzamis KOVID' olarak bilinen solunum fonksiyonlarinin kademeli kaybidir. Mevcut
durumun Gnemi nedeniyle, hastaneye yatis siiresince ve hastaneden taburcu olduktan sonra uzamis COVID éngoriiciileri iizerine esitli ¢al lar yapilmigtir. Yakin d
Klinik kullanima giren aterojenik plazma indeksi (API), diger biyobelirteclere kiyasla COVID-19hastalarinda advers olaylarin ongoriilmesinde daha iyi bir prediktif degere
sahiptir. Bu ¢ahsmada, COVID-19 ge¢irmis hastalarda gelisebilen uzamis COVID tahmininde API'nin roliinii arastirmay: amagladik.

Uzanig KOVID tamist almig 52 uygun hastay ve gegirilmis COVID-19 dykiisii olan 80 saghkli kontrol hastasinin verilerini inceledik. Uzamis COVID teghisini dogrulamak
icin tiim deneklere COVID-19 ile ilgili sikayetlerin varligini veya yoklugunu degerlendiren standart bir anket uygulands. Tiim katilimcilarin gegmis tibbi kayitlart ile klinik ve
demografik ozellikleri tarand: ve kapsaml fizik muayene ve ekokardiyografik degerlendirme yapildi.

Calismamiza gore viicut yiizey alani, Troponin T, NT-pro-BNP ve API, uzamis KOVID'in bagimsiz ongoriiciileri olarak én plana ¢ikmaktadir. API, mevcut parametreler
arasinda uzamig COVID'in en iyi prediktérii olarak on plana gikmaktadir (p=0,005). Uzamis KOVID tahmini igin API prediktif degerini belirlemek icin ahci ¢alisma
karakteristigi (ROC) egrisi ¢izildi ve Youden endeksi kullanilarak en iyi kesme degeri 0.113 olarak belirlendi (AUC:0.658, %95 CI:0.556). -0.760, P=0.002).

Verilerimiz, API'nin uzamis KOVID'in bagimsiz bir éngériiciisii oldugunu gostermektedir.

Aterojenik plazma indeksi; COVID-19; Uzamis COVID
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INTRODUCTION

Since the emergence and rapid spread of coronavirus di-
sease 2019 (COVID-19), there have been several studies
reporting persistent and prolonged effects of acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) on mul-
tiple organs in the human body'. One of the well-known
prolonged effects of COVID-19 disease is the gradual
loss of pulmonary functions, known as ‘long COVID™>*,
According to the currently available data, epithelial and
endothelial cell damage owing to an accelerated immu-
ne response to viral infection, direct viral toxicity, and
impairment of the intra-alveolar diffusion provoked by
activation of thrombotic pathways play important roles
in the development of the long COVID*”. Due to the im-
portance of this deleterious condition, several studies have
been conducted to investigate clinical, laboratory, and ra-
diological predictors of long COVID throughout hospital
admission and after hospital discharge. Yet, there is still no
consensus among healthcare professionals on how to iden-
tify high-risk patients who are more likely to develop long
COVID following SARS-CoV-2 infection.

Recently introduced, the atherogenic index of plasma
(AIP) has been established for the evaluation of plasma at-
herogenicity and is strongly associated with various cardi-
ovascular and respiratory conditions such as coronary ar-
tery disease, chronic obstructive pulmonary disease, type
IT diabetes mellitus, and metabolic syndrome®'2 In addi-
tion, this index has a better predictive value for the predi-
ction of adverse events in COVID-19 patients compared
to other atherogenic biomarkers or individual lipoprotein
indices''*. However, no relevant research has investigated
the association between AIP and long COVID. Therefore,
this study aimed to explore the role of AIP in the predicti-
on of long COVID among COVID-19 survivors.

MATERIAL and METHODS
Study population
In this study, subjects were selected from the patients who

were referred to our COVID-19 outpatient clinic for long

COVID symptoms including, cough, fever, dyspnea, mus-
culoskeletal, and gastrointestinal complaints. To be inc-
luded, those identified patients had to be hospitalized for
laboratory-confirmed COVID-19 at least one year ago and
the persistent complaints could not be attributed to alter-
native diagnoses. In order to confirm long COVID diag-
nosis, all subjects underwent a standardized questionnaire
which recount the presence or absence of COVID-19-re-
lated complaints during the acute phase of infection and
whether these symptoms persisted at the time of the study
enrollment. Patients; having moderate to severe valve pat-
hologies, ejection fraction less than %55, New York Heart
Association functional status >2, chronic obstructive pul-
monary disease, pulmonary thromboembolism history, at-
rial fibrillation, malignancy, acute or chronic renal failure,
pregnancy, and patients who were on statin therapy during
the index hospitalization were excluded. All participants’
past medical records and clinical, and demographic cha-
racteristics were scanned and underwent comprehensive
physical examination and echocardiographic assessment.
After applying exclusion criteria, eligible patients were inc-
luded in the study as a study group. Healthy individuals
who were hospitalized with COVID-19 at least one year
ago and feel fully recovered after being discharged were
also included in the study as a control group. Informed
consent of all participants was taken and approval was
obtained from the local ethics committee of our hospital,

(approval number: 09-12/01.09.2022).

Echocardiographic assessment
Transthoracic echocardiographic evaluation was perfor-
med in the standard left lateral decubitus position with
a GE Vingmed Vivid S5 echocardiography device (GE
Vingmed Ultrasound, Horten, Norway) by an experien-
ced cardiologist who was blinded to the patient data. After
continuous single-lead ECG monitoring, standard 2-di-
mensional and M-mode echocardiographic examinations
with color-Doppler evaluations were performed. Left vent-
ricular (LV) and right ventricular (RV) ejection fractions

(EF) were obtained using the modified Simpson’s method.
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In addition to basic echocardiographic measurements, ot-
her specialized echocardiographic parameters including,
tricuspid annular plane systolic excursion (TAPSE), the
tissue doppler of the free lateral wall Smeasurement (Sm),
estimated systolic pulmonary artery pressure (sPAP), and
RV fraction area change (FAC) were measured. TAPSE
was obtained from an M-mode study through the lateral
tricuspid annular plane by measuring the amount of lon-
gitudinal motion of the annulus at peak systole. RV frac-
tion area change (FAC) was estimated as the [(RV end-di-
astolic area — end-systolic area)/end-diastolic area] x100,
sPAP was calculated by adding the Doppler-determined
trans-tricuspid gradient to the estimated right atrial pres-
sure, as evaluated by the inspiratory collapse of the inferior
vena cava. To perform tissue Doppler imaging (TDI)-de-
rived tricuspid lateral annular systolic velocity Sm mea-
surement, apical 4-chamber windows were utilized with
a tissue Doppler mode region of interest displaying the
RV free wall. The tricuspid annulus peak systolic velocity
was obtained either on the tricuspid annular line or in
the middle of the basal segment of the RV free wall. The
velocity Sm stood for the highest systolic velocity. All the
Doppler measurements were obtained at a sweep speed of
50-100 mm/s with a simultaneous superimposed ECG. All
measurements were performed according to the American

Echocardiography Society criteria'.

Blood Collection
A comprehensive metabolic panel was conducted to me-
asure complete blood cell counts, liver and kidney func-
tions, and serum lipid concentrations. From each patient
after overnight fasting, blood samples without anticoagu-
lant were taken during the index hospitalization. Comp-
lete blood count parameters, including platelet, neutrop-
hil, and lymphocyte, were evaluated with an automated
analyzer. An automatic hematology analyzer (Sysmex,
XT-2000i) was used for whole blood counts. The AIP was
calculated with the formula, AIP= log [triglyceride (TG)—/
high-density lipoprotein (HDL-C)],".

Statistical Analysis

Data were analyzed with the SPSS software version 24.0
for Windows (SPSS Inc., Chicago, IL, USA). In this study,
data are expressed as mean + standard deviation (SD) for
normal distribution and as median (25th-75th percenti-
les) for abnormal distribution. The Kolmogorov-Smirnov’s
test was used to evaluate the distribution of continuous
variables. The x2 test and Fisher’s exact test were used to
analyze categorical variables. The Student’s t-test was used
for continuous variables with normal distribution and the
values were presented as mean + SD. The comparison of
intergroup continuous variables without normal distribu-
tion was analyzed using Mann-Whitney U-test. The effe-
ct of various variables on long COVID was calculated by
univariate regression analysis. In these analyses, variables
with unadjusted p<0.1 were identified as confounding fac-
tors and were included in multivariate regression analyses
to determine the independent predictors of long COVID.
A p-value of <0.05 was considered statistically significant
during the study. The area under the receiver operating
characteristic (ROC) curves (AUCs) was used to assess the
predictive value of the AIP for the development of long
COVID. The Youden index was also used to determine the
best cut-off value for the AIP for predicting long COVID.

RESULTS
Over the period from January 2021 to June 2022, 52 eligib-
le patients with a diagnosis of long COVID and 80 healthy
control subjects were included in this study. Of the total
patients, 40.9% of them were male and the mean age was
50.8+12.6 years. Baseline demographic, clinical, and labo-
ratory characteristics of the study population are shown
in Table 1. There was no statistically significant differen-
ce between the two groups in terms of demographic and
clinical characteristics. On the other hand, the estimated
body surface area was significantly higher in patients
with long COVID compared to healthy control subjects
(1.9440.17 m2 vs 1.83+0.18 m2, p<0.05). Regarding ba-
seline laboratory values, serum low-density lipoprotein
cholesterol (LDL-C) level [2.52 (1.89-3.24) mmol/L vs
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2.56 (2.01-3.14) mmol/L, p<0.05], serum high-density
lipoprotein cholesterol (HDL-C) level [1.03 (0.88-1.19)
mmol/L vs 1.07 (0.91-1.28) mmol/L, p<0.05], and serum
triglyceride level [1.15 (0.86-1.57) mmol/L vs 1.31 (0.95-
1.84) mmol/L, p<0.05] were significantly lower in patients
with long COVID compared to healthy control subjects.
On the other hand, serum non-HDL-C level [3.11 (2.49-
3.91) mmol/L vs 2.99 (2.37-3.61) mmol/L, p<0.05] was
significantly higher in patients with long COVID compa-
red to healthy control subjects. In addition, patients with
long COVID had significantly higher levels of serum Tro-
ponin T, D-dimer, and NT-pro-BNP than healthy control
subjects, [9.50 (3.90-17.20) pg/mL vs 4.50 (3.10-6.70) pg/
mL, 0.46 (0.33-1.25) ug/mL vs 0.25 (0.19-0.44) ug/mL, 249
(162-505) pg/mL vs 45 (22-70) pg/mL, p<0.05 respecti-
vely).

The echocardiographic findings of both groups are shown
in Table 2. According to our study, both groups had similar
echocardiographic properties (p>0.05). On the other hand,
calculated left ventricular end-diastolic diameter, left atri-
al diameter, and TAPSE was significantly higher among
patients with long COVID compared to healthy control

subjects (48.40+4.80 mm vs 46.10+3.50 mm, 37.90+4.90
mm vs 33.30+3.60 mm, 23.30+0.26 mm vs 20.8+0.20 mm,
p<0.05 respectively). Additionally, estimated RV FAC me-
asurement was significantly lower among patients with
long COVID compared to healthy control subjects [40
(37-42) % vs 43 (40-47) %, p<0.01].

To identify the prognostic indicators of long COVID, seve-
ral variables were included in the univariate Cox regressi-
on analysis. After the exclusion of variables that showed no
impact on the development of long COVID in univariate
analysis, Cox multivariate regression analysis was perfor-
med, which identified body surface area, Troponin T, NT-
pro-BNP, and AIP as the independent predictors of long
COVID, (Table 3). According to our data, AIP was the best
predictor of long COVID among the aforementioned pa-
rameters (p=0.005). To determine the AIP cut-off value for
predicting long COVID, the ROC curve was drawn and
the best cut-off value was determined as 0.113 by using the
Youden index, (AUC:0.658, 95% CI:0.556-0.760, P=0.002).
Above this cut-off value, long COVID could be detected
with a sensitivity of 78.6% and a specificity of 69.2%.
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Table 1. Baseline demographic, clinical, and laboratory characteristics of the study population

All Patients (N=132) Control subjects (n=80) Patients with long COVID (n=52) P-value
Age, years 50.8+12.6 49.0+12.3 53.6+12.8 0.149
Male, n (%) 54 (40.9%) 28 (35.0%) 26 (50.0%) 0.226
Weight, kg 80.5+14.4 76.9+12.8 86.0+15.2 0.010
Height, cm 165+8 163+8 167+7 0.058
Body mass index, kg/m2 29.6+4.6 28.8+3.8 30.9+£5.4 0.066
Body surface area, m2 1.87+0.18 1.83+0.18 1.94+0.17 0.013
Hypertension, n (%) 56 (42.4%) 32 (40.0%) 24 (46.2%) 0.621
Diabetes mellitus, n (%) 38 (28.8%) 20 (25.0%) 18 (34.6%) 0.399
Hemoglobin, g/dL 13.3+1.7 13.4+1.5 13.1+2.1 0.437
Platelet, 10A3/uL 265+64 275+58 249+71 0.115
Neutrophil, 10A3/ul 4.52+1.50 4.78+1.63 4.10+1.18 0.078
Lymphocyte, 10A3/uL, 2.34+0.70 2.45+0.65 2.1620.75 0.114
Glucose, mg/dL 102 (92-117) 100 (91-112) 109 (92-139) 0.102
Creatinine, mg/dL 0.72 (0.61-0.84) 0.68 (0.60-0.82) 0.75 (0.63-0.97) 0.194
Uric acid, mg/dL 5.04+1.58 4.87+1.26 5.31£1.97 0.294
LDL-C, mmol/L 2.54(2.01-3.13) 2.56 (2.01-3.14) 2.52(1.89-3.24) 0.011
HDL-C, mmol/L 1.06 (0.91-1.28) 1.07 (0.91-1.28) 1.03 (0.88-1.19) 0.021
Triglyceride, mmol/L 1.28 (0.92-1.78) 1.31 (0.95-1.84) 1.15 (0.86-1.57) 0.001
Non-HDL-C, mmol/L 2.99 (2.39-3.63) 2.99 (2.37-3.61) 3.11 (2.49-3.91) 0.003
Total-C, mmol/L 4.12 (3.46-4.78) 4.11 (3.46-4.76) 4.19 (3.48-5.09) 0.077
Troponin T, pg/mL 5.5(3.3-9.7) 4.5(3.1-6.7) 9.5(3.9-17.2) 0.008
High Troponin T, n (%) 18 (13.6%) 4 (5.0%) 14 (26.9%) 0.023
D-dimer, ug/mL 0.23 (0.31-0.49) 0.25 (0.19-0.44) 0.46 (0.33-1.25) <0.001
High D-dimer, n (%) 30 (22.7%) 8 (10.0%) 22 (42.3%) 0.002
Fibrinogen, mg/dL 385 (345-454) 384 (344-443) 399 (345-487) 0.338
NT-pro-BNP, pg/mL 73 (30-195) 45 (22-70) 249 (162-505) <0.001
AIP 0.08(~0.09 - 0.27) 0.04(-0.09 - 0.18) 0.09(-0.10 - 0.27) <0.001

Data are presented as percentage, mean * standard deviation, or median (interquartile range). HDL-C: high-density lipoprotein cholesterol, LDL-C: low-densi-
ty lipoprotein cholesterol, NT-proBNP: N-terminal pro-brain natriuretic peptide, Total-C: total cholesterol, AIP: atherogenic index of plasma.
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Table 3. Univariable and multivariable logistic regression analysis of the variables for long COVID
Univariable analysis Multivariable analysis

OR (95% CI) P-value OR (95% CI) P-value
Age 1.030 (0.989-1.074) 0.153
Male 1.600 (0.583-4.392) 0.362
Body mass index 1.061 (0.950-1.185) 0.290
Body surface area, m2 6.517 (0.800-53.089) 0.080 2.295(0.139-38.012) 0.562
Diabetes mellitus 2.370 (0.797-7.047) 0.121
Hemoglobin 0.850 (0.632-1.143) 0.282
Platelet 0.999 (0.991-1.007) 0.883
Neutrophil 1.064 (0.756-1.497) 0.723
Lymphocyte 1.602 (0.763-3.365) 0213
Glucose 1.006 (0.997-1.015) 0.202
Creatinine 1.878 (0.684-5.154) 0.221
Uric acid 1.340 (0.930-1.930) 0.116
LDL-C 1.008 (0.992-1.024) 0.343
HDL-C 0.974 (0.938-1.012) 0.174
Triglyceride 1.000 (0.660-0.900) 0.903
AIP 7.556 (2.467-23.142) <0.001 5.732(1.709-19.223) 0.005
Troponin T 4.000 (0.900-17.772) 0.068 1.451 (0.209-10.060) 0.706
NT-pro-BNP 3.281 (0.998-10.789) 0.048 1.535 (0.385-6.122) 0.544
Fibrinogen 1.005 (0.998-1.011) 0.183
D-dimer 1.028 (0.989-1.068) 0.160
LVEDD 1.004 (0.961-1.050) 0.853
TAPSE 1.031 (0.984-1.080) 0.198
RV FAC 1.060 (0.984-1.142) 0.124
sPAP 1.024 (0.956-1.096) 0.500
RV ejection fraction 0.972 (0.907-1.042) 0.419
LV ejection fraction 1.030 (0.989-1.072) 0.157
OR: odds ratio, CI: confidence interval, AIP: atherogenic index of plasma, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cho-
lesterol, LV: left ventricle, LVEDD, left ventricular end-diastolic diameter, RV: right ventricle, RV FAC: Right ventricular fractional area change, sPAP: systolic
pulmonary artery pressure, TAPSE: tricuspid annular plane systolic excursion

DISCUSSION
In the present study, we investigated the association betwe-
en the AIP and the development of long COVID among
COVID-19 survivors. Our results demonstrate that there
is a significantly higher level of AIP values among patients
with long COVID compared to healthy control subjects
which indicates the strong relationship between plasma

atherogenicity and impairment of pulmonary functions.

It has been shown in a number of studies that COVID-19

is associated with serious health complications not only in

the acute phase of the disease but also in the long-term
sequelael. The absence of post-infection immunity and
the ability of SARS-CoV-2 to rapidly change surface spike
proteins are major determinants of long-term adverse effe-
cts'”!8. Therefore, recent COVID-19 research has focused
more on the regulation of viral transmembrane molecular
trafficking and features related to virus binding to the host
cell membrane. Based on these studies membrane lipid
components are found to play a key role in this process.
According to those studies, alteration in lipid metabolism

among patients with COVID-19 was identified as an in-
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dicator of disease severity and hypermetabolic state'?'.
Yet, due to the very recent emergence of the disease, data
on SARS-CoV-2 and its effects on lipid metabolism are
quite scarce. On the other hand, studies investigating the
effect of HIV, which is also an RNA virus, demonstrated
that HIV-positive patients had lower total cholesterol and
LDL-C and higher triglyceride values***. In addition, pre-
vious reports revealed an increased level of reactive oxygen
species production triggered by lipoprotein peroxidation
and decreased level of lipoprotein lipase activities which
result in decreased triglyceride clearance and impaired li-
pid metabolism in HIV-positive patients. Since cholesterol
and fatty acids are essential components of viral membra-
nes and envelopes, these studies also revealed a significant
relationship between altered lipid metabolism and higher

viral load**,

In our study, we observed altered lipid metabolism in
patients with long COVID compared to healthy control
subjects. According to our study, serum LDL-C, HDL-C,
and triglyceride levels were significantly lower in patients
with long COVID compared to healthy control subjects
(p<0.05). On the other hand, serum non-HDL-C level was
significantly higher in patients with long COVID com-
pared to healthy control subjects (p<0.05). Additionally,
echocardiographic measures of RV functions including
TAPSE and RV FAC were found to be worse in patients
with long COVID compared to healthy control subjects.
We also observed significantly higher levels of AIP valu-
es in long COVID patients compared to healthy control
subjects (p<0.05). Our results are in line with the previous
reports demonstrating varying degrees of lower triglyceri-
des and HDL-C levels among patients with COVID-19 as

a result of lipoprotein modifications?'.

Similar results were also obtained from a study conducted
by Masana et al. that revealed baseline AIP level during
hospitalization was not only considered a high-risk marker
for COVID-19 but also associated with a worse prognosis

of COVID-1914. They speculated that intermittent hy-

poxemia accompanied by sympathetic bursts in associati-
on with increased viral load may contribute to lower levels
of HDL-C and higher levels of triglyceride. In this context,
an impaired lipid profile was recognized as an indicator
of increased viral load. Confirming the current results, in
our study, high AIP levels and impaired RV functions were
detected in patients with long COVID symptoms due to
increased viral load. The strong relationship between the
higher viral load and overall worse prognosis was also re-
ported during the 2002 SARS-CoV epidemic?2. Based on
these results, we suggest that elevated AIP may be associ-
ated with increased viral load and an indicator of the pro-
longed adverse effects of COVID-19.

Limitations
There are some limitations of our study. First, this is a sing-
le-center retrospective study with a limited number of pa-
tients. Second, owing to a lack of continuous measurement
of blood tests in this study, AIP values were measured at
a one-time point, and fluctuation of AIP values was not
considered. Follow-up monitoring may provide additional
predictive value. Third, we did not compare the measu-
rements of the AIP values with other hematological and

biochemical markers.

Conclusion

Our data indicate that AIP is an independent predictor of
long COVID. Due to the limited treatment options and
identification of risk factors related to long COVID, early
detection and identifying risky patients who need a close
follow-up are crucial. In this context, the AIP might be a
convenient method for early prediction of long COVID
among COVID-19 survivors.
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Oz

Amag¢  Bu caligmadaki amag; siddetli solunum yolu enfeksiyonu ile seyreden SARS-CoV-2 viriisiiniin gebelerdeki risk faktérlerini, prognostik faktorlerini ve mortalite faktérlerini
belirlemektir.

Gereg 2021 yili igerisinde Kadin Hastaliklar1 ve Dogum kliniginde yatarak tedavi alan, 18 yas Gistii, SARS-CoV-2 polimeraz zincir reaksiyon (PCR) testi ile pozitif saptanan gebe
Yontem  hastalari igeren kesitsel tipte tanimlayici bir aragtirmadur. Hastalarin yatisindaki klinik ézellikleri, vital bulgulari, semptomlari, laboratuvar bulgulari not edildi. Mortaliteye
etki eden faktorlerin istatistiksel analizi yapildi.

Bulgular ~ Cahsmaya dahil ettigimiz 200 gebenin 74’ti hastalik esnasinda dogum yaparken, 14’iinde anne 6liimii gergeklesti. Anne 6liimiiyle sonuglananlarda ortalama saturasyon
degeri %88 idi ve diger gruba gore dusiiktii. Ayrica anne 6liimii gelisen grubun, C-Reaktif Protein (CRP) ortalamasi 68 mg/L olarak anlamli diizeyde daha yiiksekti. Anne
oliimiiyle sonuglanan ve yasayanlarin univariate testlerle karsilastirilmasinda, 37.8X ve tizerinde atesin olmasinin mortaliteyi arttirdig, 6ksiiriik ve nefes darligi olanlarda
6liim oraninin anlaml diizeyde daha yiiksek oldugu, karaciger fonksiyon testleri (KCFT) yiiksek olanlarda 6liim oraninin anlamh diizeyde yiiksek oldugu ve Hindistan
(Delta) varyantinda da 6liim oraninin anlamh diizeyde yiiksek oldugu bulundu. 37.8% ve {izerinde ates ile bagvuran gebelerde mortalitenin 4.9 kat, Delta varyant: ile enfekte
olanlarin mortalitesinin 3.5 kat arttig1 goriildii. Saturasyonun ise her 1 birimlik yiiksekliginde mortalitenin 1.33 kat azaldig1 sonucuna ulagild1.

Tartisjma ~ SARS-CoV-2 enfekte gebelerde klinik izlem parametreleri ve laboratuvar bulgularinin derinlesmesi hastaligin prognozu ve maternal mortalite olasilig1 ile dogrudan iliski-
lidir. Bu sonuglarin kullamilabilirligi agisindan da ¢ok sayida literatiir ¢alismasinin derlenmesi ve meta analizine ihtiyag vardir.

Anahtar  Gebelik; Sars-CoV-2; Pnémoni; Infeksiyon
Kelimeler

Abstract

Aim  The aim of this study; is to determine the risk factors, prognostic factors and mortality factors of SARS-CoV-2 virus, which progresses with severe respiratory tract infection, in
pregnant wormen.

Material and It is cross-sectional descriptive study that includes pregnant patients over the age of 18 who received inpatient treatment in the Gynecology and Obstetrics Clinic in 2021 and
Method  were found to be positive by SARS-CoV-2 PCR test. The clinical features, vital signs, symptoms and laboratory findings of the patients were noted. Statistical analysis of factors
affecting mortality was performed.

Results ~ While 74 of the 200 pregnant women included in the study gave birth during the disease, maternal death occurred in 14 of them. The mean saturation value was 88% in those
who resulted in maternal death, and it was lower than the other group. In addition, the mean C-Reactive Protein (CRP) of the group with maternal death was significantly higher
as 68 mg/L. Comparing maternal death and survivors with univariate tests, it was found that fever of 37.8X and above increased mortality, those with cough and shortness of
breath had a significantly higher mortality rate, those with high liver function tests (LFT) had a significantly higher mortality rate, and India (Delta) variant mortality rate was
also found to be significantly higher. It was observed that the mortality rate increased 4.9 times in pregnant women who presented with fever of 37.8°C and above, and 3.5 times
increased in those infected with Delta variant. It was concluded that the mortality decreased 1.33 times for each 1 unit height of saturation.

Discussion  The clinical follow-up parameters and the deepening of laboratory findings in SARS-CoV-2 infected pregnant women are directly related to the prognosis of the disease and the
possibility of maternal mortality. In terms of the usability of these results, there is a need for compilation and meta-analysis of many literature studies.

Keywords  Pregnancy; Sars-CoV-2; Pneumonia; Infection
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GIRiS
Diinya tzerinde 470 milyondan fazla enfekte olan hasta
say1s1, 6 milyondan fazla 6liimle devam eden SARS-CoV-2
pandemisi, agilama oranlarinin digiik oldugu tlkelerde
daha fazla olmak tizere vaka ve 6liim sayilari artist ile de-
vam etmektedir. Hastalik asemptomatik, hafif tist solunum
yolu benzeri hastaliktan siddetli ve bilateral yaygin pno-
moni tablosuna kadar uzanan genis spektruma sahiptir.
Hastaligin %85’1 hafif seyirli, %10 civarinda orta siddetle,
%5 kadar1 agir gecirmekte olup ortalama 6liim orani %3-4

civarinda seyretmektedir.!

Ates, oksiirtik, nefes darligi ve diger sistem bulgulari ile
karsimiza gelen ve viral pnomoni yaparak daha agir sey-
reden bu hastalikta risk faktorii olan gruplar belirlenmis
olup bunlardan biri olan gebeler ise son déonemde morta-
lite ve yogun bakim oranlarryla dikkati ¢ekmektedir. Tipki
Severe Akut Respiratory Sendrom (SARS), Mediterrian
Eastern Respiratory Sendrom (MERS), influenza ve diger
solunum yolu viriislerinde oldugu gibi SARS-CoV-2'de de
gebe kadinlarin normal popiilasyondan daha riskli oldugu

belirtilmektedir.?-*

Gebelik siiresince solunumsal ve immun sistemde meyda-
na gelen fizyolojik degisiklikler sonucunda gebelerin pno-
moniye yakalanma ve ciddi komplikasyonlar gelistirme
riskini arttirmaktadir.® Gebeligin ilk ve ti¢iincii trimester-
lerinde immiin sistem aktivitesi artmis iken, ikinci trimes-
terde immiin sistem yaniti genel olarak azalmigtir.® SARS-
CoV-2 virtsiiniin plasenta, bobrek ve akcigerde yogun
sekilde bulunan Anjiotensin Converting Enzime-2 (ACE-
2)’ye baglandig1 gosterilmis olup gebelerdeki patofizyoloji
prognoz ile iliskilendirilmistir.” Ozellikle ileri anne yasi,
preeklampsi, gestasyonel diyabet, hipotiroidi, kronik obst-
ruktif akciger hastaligi (KOAH) gibi altta yatan risk fak-
torleri olan hastalarda mortalitenin arttig1 gozlenmistir.
Influenza, SARS, MERS'te oldugu gibi SARS-CoV-2 en-
feksiyonu gegiren gebelerde de anne 6liimii, preeklampsi
ve erken dogum riskinin gecirmeyenlere gore daha yiik-

sek oldugu gosterilmistir.® Yine SARS-CoV-2 enfeksiyonu

geciren gebelerin bebeklerini erken dogurma riski saglikli
gebelere oranla yaklasik 2-3 kat kadar fazla oldugu tahmin
edilmektedir. Alfa ve Delta varyantlarinin da gebelerde
daha agir sonuglara sebep oldugu bildirilmektedir.” Ayni
zamanda SARS-CoV-2 enfeksiyonu gegiren gebeler, ya-
pilan ¢aligmalara gore, saglikli gebelere oranla daha fazla
yogun bakima ve daha fazla mekanik ventilatore ihtiyag
duymustur.’e Diger bir endise de bu enfeksiyonun peri-
natal donemde fetiise veya yeni dogana vertikal gecisidir.
Yapilan ¢alismalarda vertikal gecis riski net olarak belirgin
olmasa da yeni dogan bebeklerde SARS-CoV-2 nazofaren-
geal siiriintii orani kabaca %1,5 olarak bulunmugtur.'! Bu
caligmamizda SARS-CoV-2 enfeksiyonu gegiren ve hasta-
neye yatirilan gebelerin epidemiyolojik, klinik ve labora-
tuvar Ozelliklerini ve mortaliteyi arttiran faktorleri belir-

lemeyi amacladik.

GEREC ve YONTEM

Caligmamiz 2021 yili igerisinde Bursa Yiiksek Thtisas Egi-
tim ve Aragtirma Hastanesi Kadin Hastaliklar1 ve Dogum
kliniginde yatarak tedavi alan SARS-CoV-2 PCR testi po-
zitif gebeleri icermektedir. Kesitsel tipte tanimlayici bir
aragtirmadir. Caligmaya 18 yas {istii, bilinen gebeligi olan,
SARS-CoV-2 PCR porzitif saptanan hastalar1 dahil ettik.
Calismaya klinik ve laboratuvar olarak SARS-CoV-2 en-
feksiyon bulgusu olan ancak PCR negatif olan ya da PCR
pozitif oldugu sirada gebeligin saglikli olmadig: kanitlanan
hastalar dahil edilmedi. Gebelik takibi ve komplikasyon-
lar1 nedeniyle ya da SARS-CoV-2 enfeksiyonu nedeniyle
yatirilarak takip edilen hastalar takiplerinin sonuna kadar
izlendi. Hastanin bagvurusundaki vital bulgulari, semp-
tomlari, gebelik haftasi, laboratuvar bulgulari, tedavi du-
rumu ve nasil sonuglandig not edildi. Eksik verileri olan
hastalar ¢alismaya dahil edilmedi. Ates kategorize edildi,
37.2 °C-37.8 °C aras1 subfebril, 37.8°C ve iizeri febril ates
olarak degerlendirildi. Karaciger fonksiyon testi yiiksekligi
(KCFT ) >40 U/L olarak alind1.

Istatistik Analiz
Uygun istatistiksel analiz i¢cin Windows tabanli SPSS 23.0
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istatistiksel analiz programi (SPSS Inc., ABD) kullanildi.
Verilerin normal dagilim gosterip gostermedigini belirle-
mek i¢in degiskenler analitik yontemlerle (Shapiro-Wilk
ve Kolmogorov-Smirnov testleri) incelendi. Tanimlayici
analizlerde degiskenler ortalama + standart sapma (X+
(SS)), gruplar arasindaki ortalama fark, %95 giiven aralig
(%95 GA), ortanca (minimum-maksimum (min-maks)),
frekans (n) ve ytizde (%) olarak ifade edildi. Anne 6li-
mii tizerine etkili faktorleri belirlemek amaciyla birinci
adimda univariate testler (Fisher-Freeman-Halton exact
test, Pearson chi-square test, Mann-Whitney U testi) kul-
lanildi. Tkinci adimda, univariate testler yardimiyla anne
olimiinii anlamli diizeyde etkiledigi (p<0.05) ve anne 6lii-
miini etkileyip etkilemedigi stipheli olan (p<0.15) olan
ozellikler multivariate logistic regresyon modeline alind1
ve Backward LR degisken eleme yontemi ile anlamli olma-
yanlar modelden ¢ikarildi. Bu modelde risk faktorlerinin
diizeltilmis etkileri belirlenmis oldu. Univariate testlerde
istatistik anlamlilik diizeyi olarak p<0,05 olarak ve multi-

variate modelde p<0,10 olarak kabul edildi.

BULGULAR
Toplamda 204 PCR pozitif gebe hastanin takip edildigi bu
calismada, 4 hastanin verileri eksik oldugundan ¢alismaya
alinmadi. Analizlere dahil ettigimiz 200 hastanin 104’tinde
gebelik devam etti, 52 hasta C/S ile sonuglanirken, 22 has-
tada normal spontan dogum gergeklesti. 14 hastada anne
olumil gergeklesti, 5 hastada gebelik abortus ile sonugla-
nirken, 3 gebede intrauterin fetal 6liim gerceklesti. Olen
(n=14) ve yasayan (n=186) annelerin analizinin yapildig1
calismamizda sayisal tipteki ozelliklerine ait tanimlayici
degerler univariate testlerle karsilagtirildi, sonuglar1 Tablo
1’ de verildi. Anne 6liimii grubundaki gebelerin yas orta-
lamas1 31.1+4.6 iken, diger grubun yas ortalamasi 29.6+6
olarak bulundu. Anne 6liimii grubu ve 6liim gergeklesme-
yen hasta gruplari arasinda oksijen saturasyonu ve serum
CRP degerleri agisindan anlamli derecede farklilik vard: (p
degerleri sirasiyla; 0.001 ve 0.001). Tki grup arasinda labo-
ratuvar verilerine ait analizin tamami Tablo-1de gosteril-

mektedir.

Caligmaya dahil ettigimiz gebelerin sadece 12’sinde (%6)
kronik bir hastalik eslik etmekteydi. Anne 6liimii olan ol-
gularin ise sadece 1 tanesinin kronik hastalig1 vardi ve bu
komorbiditeler agisindan her iki grup arasinda anlamli bir
farklilik yoktu (p:0.852). Ates yiikseldik¢e anlamli diizeyde
olenlerin oraninin arttig1, okstiiriik ve nefes darlig1 olanlar-
da 6lim oranmin anlamli diizeyde daha yiiksek oldugu,
KCFT yiiksek olanlarda 6liim oraninin anlaml diizeyde
yiiksek oldugu gosterilmektedir (p<0.05). Bununla birlikte
Delta varyantinda da 6liim oraninin anlaml diizeyde yiik-
sek oldugu bulundu (p:0.007). Anne 6limii gordiigiimiiz
grubun diger gruba gore semptomatik veya laboratuvar

bulgularmin geri kalan analizi Tablo-2de yer almaktadir.

Onceki analizlerde anlaml farklilik saptadigimiz veriler
multivariate modele aliarak birlikte incelendi ve anne
olumii prediksiyonunda etki degeri en yiiksek parametre
analiz edildi. Toplam 6len anne sayist 14 oldugu igin de-
nek sayisinin azlig1 bu model igin bir dezavantaj olustur-
maktaydi. Modele alinan degiskenler Backward LR eleme
yontemi ile degerlendirildi. Buna gore diisiik saturasyon
degerleri, febril ates gruplar1 ve varyant varligi anne 6lii-
miini anlamli diizeyde etkiliyordu. Saturasyondaki her
birim artigin 6lim riskini 1.3 kat azalttigi goriildi. Feb-
ril atesi olanlarda 6liim riskinin viicut 1s1s1 normal seyre-
denlere gore 4.9 kat yiiksek oldugu goriildii. Ayrica Delta
varyanti olan annelerdeki 6liim oraninin varyant olmayan

gruba gore 3.5 kat daha risk altinda oldugu goriilmektedir.
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Tablo 1. Olen ve yasayan annelerin sayisal tipteki zelliklerine ait tanimlayici degerler

Anne Durumu N Mean SD 25 Median 75 pP*

Anne yagtyor 186 29,66 6,07 25,00 29,00 34,00

Yas 0,355
Anne 6limii 14 31,14 4,61 26,75 32,00 34,25
Anne yagryor 186 32,24 6,82 28,90 33,60 38,00

Gebelik haftas1 0,439
Anne 6limii 14 31,74 5,71 27,38 31,80 36,33
Anne yagryor 186 2,76 47 3,0 3,0 3,0

Trimester 0,576
Anne 6limii 14 2,71 ,47 2,0 3,0 3,0
Anne yagryor 186 36,6 ,6 36,0 36,4 36,8

Ates** 0,070
Anne dlimi 14 37,2 1,1 36,1 37,0 38,0
Anne yasiyor 186 96,4 2,5 96,0 97,0 98,0

Saturasyon** 0,001
Anne oliimii 14 88,6 8,8 84,2 90,0 97,0
Anne yasiyor 186 34,31 33,29 9,77 21,90 49,33

CRP** 0,001
Anne olimii 14 68,84 36,49 38,30 73,00 96,32
Anne yastyor 186 1248,33 557,96 820,00 1135,00 1540,00

Lenfosit sayisi** 0,150
Anne oliimii 14 1016,43 329,33 830,00 920,00 1282,50
Anne yagtyor 186 3,05 4,47 1,18 1,75 3,21

D-dimer 0,556
Anne 6liimii 14 5,03 12,13 1,12 1,63 2,39
Anne yagryor 186 505,59 114,63 438,00 497,00 574,00

Fibrinojen 0,971
Anne 6limii 14 496,43 117,88 422,50 497,00 618,75

*: Mann-Whitney U testi; **: Multivariate binary logistic regression modeline alinan risk faktorleri
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Tablo 2. Olen ve yasayan annelerin kategorik tipteki 6zelliklerine ait tanimlayici degerler

Anne yagtyor Anne olimii b
n % n %
Yok 175 93,1 13 6,9
Kronik hastalik varlig 0,852
Var 11 91,7 1 8,3
Yok 175 93,1 13 6,9
Guatr 6 100,0 0 0,0
Kronik hastalik cesitleri Astim 2 100,0 0 0,0 0,404
Dm 2 66,7 1 33,3
Karaciger yetmezligi 1 100,0 0 0,0
Yok 159 93,0 12 7,0
GDM 8 100,0 0 0,0
EDT 8 100,0 0 0,0
Plasenta previa 2 66,7 1 33,3
Altta yatan obstetrik patoloji - 0,317
1kiz gebelik 2 66,7 1 33,3
Preeklampsi 3 100,0 0 0,0
Oligohidroamnios 2 100,0 0 0,0
Polihidroamnios 2 100,0 0 0,0
Normal 157 95,7 7 4,3
Ates kategorisi** Subfebril 16 88,9 2 11,1 0,002
Febril 13 72,2 5 27,8
. Yok 75 97,4 2 2,6
Okstirtk** 0,050
Var 111 90,2 12 9,8
Yok 126 97,7 3 2,3
Nefes darligr** 0,001
Var 60 84,5 11 15,5
Yok 120 90,9 12 9,1
Myalji** 0,106
Var 66 97,1 2 2,9
Yok 134 92,4 11 7,6
Gastrointestinal sistem sikayetleri 0,598
Var 52 94,5 3 5,5
Normal 167 94,9 9 51
KCFT** 0,005
Yiiksek 19 79,2 5 20,8
Yok 83 95,4 4 4,6
Kaletra 76 90,5 8 9,5
Antiviral tedavi 0,524
Favipiravir 10 90,9 1 91
Plaquenil 17 94,4 1 5,6
Yok 100 95,2 5 4,8
Antibiyotik tedavisi 0,192
Beta-laktam grubu 86 90,5 9 9,5
Normal 118 96,7 4 33
Varyant Alfa (Ingiltere) 25 96,2 1 3,8 0,007
Delta (Hindistan) 43 82,7 9 17,3

*: Fisher-Freeman-Halton exact test veya Pearson chi-square testi; **: Multivariate binary logistic regression modeline alinan risk faktorleri
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Tablo 3. Backward degisken eleme yontemiyle kurulan multivariate binary logistic regression model sonuglari
95% CI for OR
Risk vs Referans B Wald. P OR
Lower Upper
Saturasyon -,286 ,079 ,001 ,751 ,643 877
Subfebril vs 692 1,357 610 500 035 7,158
Normal
Ates ol
Febril vs 1,604 786 041 4,975 1,066 23,221
Normal
I;glhz M -,269 1,232 828 764 068 8,559
Varyant orma
1,256 ,746 ,080 3,511 ,814 15,141
CI: giiven araligi; OR: olasilik orani. Wald: test istatistik degeri. Bagimli degisken 2 gruptan olustugu igin binominal lojistik regresyon
kullanild1. Bir 6nceki analizde anlamli olan saturasyon, ates ve varyant parametreleri regresyona dahil edildi. Binary analizde Backward LR
yontemi kullanildi. Hosmer ve Lemeshow testi p>0.05 idi ve modeller verilerle iyi uyum sagladi.

TARTISMA
Toplamda 204 PCR pozitif gebe hastanin takip edildigi bu
calismada, 4 hastanin verileri eksik oldugundan ¢alisma-
ya alinmadi. 200 hastada, 186 (93%) anne yasarken, tiim
nedenlere bagli anne oliimii 14 (7%) olarak gergeklesti,
bu oran Jafari M. ve arkadaslarinda %11,3 idi.*? fleri anne
yaginin gebelikte risk faktori oldugu bilinmekle birlikte
bizim ¢aligmamizda istatistiksel anlamli fark gézlenmedi
ancak mortalite gelisen grupta yas daha ileriydi. Mortalite
grubunda yas ortalamasi yasayan anne grubu yas ortala-

masindan daha fazlaydi.

Kronik hastaliklar ve altta yatan obstetrik patoloji ayr1 ayr1
incelendi. Her iki grupta da altta yatan kronik hastaliklar
benzerdi ve mortalitede istatistiksel anlamli fark bulunma-
di, ayn1 zamanda altta yatan obstetrik patoloji agisindan
da gruplar arasinda anlamli fark bulunmadi. Hem yas hem
kronik hastaliklar hem de altta yatan obstetrik patoloji ag1-
sindan benzer gruplarin olmasi ¢alismamizin diger prog-
nostik faktorleri agiklamasi agisindan 6nemliydi. Anne
olimii olan 14 hastanin 12’sinde obstetrik patoloji yok
iken, 1 hastada plasenta previa, 1 hastada ikiz gebelik mev-
cuttu. Toplamda 10 hastada diyabet tanisi vardi (8 Gestas-
yonel Diyabetes Mellitus (GDM), 2 non-gestasyonel Diya-
betes Mellitus (DM)) ve ardindan hipotiroidi gelmekteydi,
Jafari M. ve arkadaglarinin meta analizinde de benzer ko-

morbidite orani olarak ilk sirada diyabet gelmekteydi.'?

Hem yasayanlarda hem de mortalite gelisenlerde gebelik
haftas1 ve gebelik trimesteri benzerdi, yasayanlarda an-
nelerde median hafta 33+6 iken, anne 6limii olanlarda
median 32+1 gebelik haftasi mevcuttu. Her iki grupta da
hasta yogunlugu 3. trimesterdeydi ve bu oran %78 idi, li-
terattir verileri ve Wuhanda yapilan bir ¢aligmada da bu
oran %64 ile bulgularimizi destekler nitelikteydi.'> Bas-
vurusu sirasinda 1. trimesterde olan hasta orani %2 idi ve
¢aligmamiz sonuglarina gore gebe hastalarda SARS-CoV-2
enfeksiyonu daha ¢ok 2.ve 3. trimester hastalarinin saglik

sorunuydu.

Hastalarin basvuru aninda bakilan viicut 1sisinin derece
(°C) olarak istatistiksel anlamli fark bulunmasa da morta-
lite gelisenlerde ortalama viicut 1sis1 37,2 °C iken, yasayan
grupta 36,6°C idi. Ancak viicut 1s1s1 kategorik olarak karsi-
lastirildiginda febril atesin mortalitede istatistiksel anlam-
11 farkli bulundugu ve bunun nedeninin de bu hastalarda
sitokin saliniminin ve inflamatuar yanitin giiclii olmasi ile
iligkili olabilecegi diigiiniildii. Benzer sekilde ¢cok merkez-
li bir ¢aligmada ¢ikan sonuglarda da febril atesin olumsuz

prognostik faktdr oldugu gosterilmisgtir.'*

Caligmamizda hastalarin baglangi¢ oksijen saturasyonlari
karsilastirilmis olup, mortalite kolunda ortalama 88 iken,
mortalite gelismeyen kolda ortalama 96 oksijen saturasyo-

nu mevcuttu ve bu sonug istatistiksel olarak ileri derecede
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anlamliyd1. Hipoksinin doku hasarini arttirdigy, laktik asi-
doza sebep oldugu ve bu siireci takip eden bir¢ok kaskat
sonucunda organ hasarlari ile mortalitenin arttig1 sonucu-
na ulagilabilir ki benzer sekilde hipoksi bulgularindan biri
olan karaciger fonksiyon testleri yiiksekligi de calismamiz-
da hipokseminin ne denli 6nemli oldugunu gostermekte-
dir. Nitekim KCFT yiiksekligi ile bagvuran gebelerin %20
,8’inde mortalite gelistigi de istatistiksel anlamli olarak ¢a-

lismamizda bulundu.

Semptomlara bakildiginda en sik semptom %61,5 ile ok-
stiriik iken, bunu %35,5 ile nefes darlig1 takip etmekteydi
ve literatiir ile uyumluydu. En az semptom gastrointestinal
sikayetler olarak raporland: (27,5%). Asemptomatik gebe
orani %19 olarak bulundu, bu oran Pettrissio ve arkadasla-

rinin yaptigi meta-analizde %42,5 olarak bulunmusg'®

Stephanie A. ve arkadaslarinin 175 gebede yaptig1 ¢alis-
mada kritik hastalarda CRP median degerini 76 mg/L
olarak bulmus ve istatistiksel anlamli fark goriilmiis, bizim
galismamizda bu deger 73 mg/L idi ve anne o6liimiinde
istatistiksel anlamli fark mevcuttu (p<0.001). Yine ayni
calismada kritik hastalarda d-dimer degeri 0.689 ng/mL
ve istatistiksel olarak anlamli fark yok iken; bizim ¢alisma-
mizda 1.63 ng/mL civarindaydi ve istatistiksel anlamli fark
saptanmadi.'® Calismamizda mortalite gelisen kolda lenfo-
sit sayis1 median 920 olarak bulundu, mortalite gelismeyen
kolda ise 1135 idi ve istatistiksel anlamli fark yoktu, Cinde
yapilan ve klinik laboratuvar gostergelerin incelendigi bir
calismada ise lenfopenisi olan hasta sayis1 %40 civarlarin-
da bulunmugtur.'” Fibrinojen seviyeleri ise her iki kolda da
benzer bulunmus olup, Metha P. ve arkadaslarinin sitokin
firtinasini igeren ¢aligmasinda fibrinojen seviyeleri diisiik

diizeyde bulunustur.'®

Caligmamiz déneminde varyant olmayan SARS-CoV-2,
Alfa varyanti (Ingiltere) ve Delta varyanti (Hindistan)
mevcuttu. Delta varyant: ile enfekte olan gebelerde mor-
talite istatistiksel anlamli saptandi. Torontoda yapilan var-

yant ¢aligmasinda da benzer gekilde Delta varyantr ile en-

fekte olmanin mortaliteyi %133 arttirdigs géralmiigtir.'

Destek tedavisine ek antiviral kullanimi ve antiviral tedavi
olmadan destek tedavisi ile izlemde (oksijen destegi, diisiik
molekiil agirhikli heparin ve antipiretik tedavi) mortalite
agisindan istatistiksel anlamli fark goériilmedi. Literatiir
verilerini destekler bicimde perinatal donemde favipiravir,
hidroksiklorokin, lopinavir-ritonavir bizim ¢aligmamizda
da etkili bulunmadi. Antiviral tedavide sadece dogum ka-
rart alinmig 11 hastada favipiravir kullanildig: goriildi, 84
hastada lopinavir-ritonavir,18 hastada hidroksiklorokin
kullanildig1 goriildii. Yine %47,5 oraninda hastalara am-
pirik antibiyotik tedavisinin baslandig1 goriildii ve mor-
taliteyi azaltmadig gozlendi. Ampirik antibiyotik tedavi-
sinin hemen hepsi Beta-laktam grubu antibiyotiklerdi. 95
hastanin sadece 5’'inde antibiyotik baslama endikasyonu
mevcuttu. Bu nedenle de bakteriyel enfeksiyon stiphesi ol-
madan baslanan ampirik antibiyotik tedavisinin endikas-
yonlar1 sorgulanmalidir. Gereksiz antibiyotik kullanimi
hem maliyet hem de diren¢ problemi nedeniyle endikas-

yonu yok ise kisa stirede kesilmelidir.

Sonug olarak; bu ¢alismada febril ates ile bagvuran ve delta
varyantlig1 pozitif SARS-CoV-2 tanili gebelerde ve satu-
rasyonu diisiik bagvuranlarda morbidite ve mortalite oran-
larinda ciddi bir risk artis1 s6z konusudur. Bu gebelerin la-
boratuvar parametrelerinin ve klinikte 6zellikle saturasyon
takiplerinin daha sik ve dikkatli yapilmasi gerektigini dii-
stiniiyoruz. Literatiirde daha fazla sayida gebe ile yapilacak

olan ¢aligmalara ihtiya¢ vardir.

Calisgmamizin kisitliliklar: ise; tek merkezli olmasi, hasta
sayist azlig1 ve ayaktan hastalarin takip edilmemesi olarak

siralanabilir.

Cikar catigmasi

Yazarlar ¢ikar ¢atismast olmadigini beyan eder.
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Abstract

Objective  In this study, it's aimed to examine biological and psychosocial risk perceptions and expectations of life after treatment of the healthcare personnel who were diagnosed as
COVID-19 (Coronavirus Disease 2019) positive while working at the pandemic hospital and resumed after their treatments.

Materials A case study method was adopted in the qualitative research approach. Among the purposive sampling methods, maximum diversity sampling is used for the sample of
and Methods  the study which is 13 healthcare workers working in different units and levels who have worked during the pandemic period. As the data collection tool, a semi-structured
form was used, and the data obtained through interview questions were transcribed and content analyzed by using the Maxqda program.

Results  The most common theme during the pandemic is “worry” which is a subcode of “negative feelings” under the “psychological factors” theme and the second most common
dimension is the “family” code under the theme of “social factors”.

Conclusion  The most striking issue in the research process was the belief of some workers that the risk of being infected with COVID-19 was low. This situation has been examined
from the perspective of unrealistic optimism theory assuming that information processing errors are made about the risks of the work or the tendency to deny the risk to
reduce anxiety. Although the studies carried out in both aspects provide temporary relief for individuals, we think that the increase in this situation may reduce the behavior
of taking measures against risks in individuals.

Keywords  COVID-19; case study; healthcare workers; risk; perception

Ama¢  Bu arastirmada, pandemi hastanesinde gorevli, COVID-19 (Koronaviriis Hastaligr 2019) pozitif tanisi olan ve tedavi sonrast tekrar goreve baslayan saglik calisanlarinin,
biyolojik ve psikososyal risk algilarini ve tedavi sonrasi yasama dair beklentilerini incelenmesi amaglanmugtir.

Gereg ve  Nitel arastirma yaklasiminda, Grnek olay yontemi benimsenmistir. Calismanin orneklemi, amagh ornekleme yontemleri arasinda, maksimum cesitlilik orneklemesi ile pandemi
Yontemler  sirasinda gorev almus farkl birim ve kademelerde gorevli 13 saglik ¢alisandir. Veri toplama araci olarak yart yapilandirilmig form kullanil

elde edilen veriler, kelimesi kelimesine transkripte edilerek Maxqda Programi kullanilarak icerik analizi teknigi ile incelenmistir.

5 ve yiiz yiize goriisme sorularindan

Bulgular ~ Pandemi siirecinde en stk gecen temanin “psikolojik faktorler” temasi altinda “olumsuz duygular” alt kodu olan “kaygr”, ikinci en sik gecen boyutun “sosyal faktorler” temas
altinda “aile” kodu oldugu goriilmektedir.

Sonug  Arastirma siirecinde en dikkat ¢eken konu ¢alisanlarin bir kismunin kendisine COVID-19 bulagma riski olasilig diisiik oldug i lart olmustur. Bu durum, gercek¢i
olmayan iyimserlik kurami perspektifinden ele alinmgstur. Isin riskleri k da bilgi isleme hatalart yapildigi varsayimina veya kaygiyt azaltmak icin riski inkar etme yoluna
basvurulmas: seklinde agiklanmaktadir. Her iki yonde yapilan ¢calismalar bireylerde siirece dair gegici rahatlamalar saglasa da, bu durumdaki artisin bireylerde risklere karst
tedbir al davramgsim azaltabilecegi diisiiniilmektedir.

Anahtar ~ COVID-19; vaka ¢calismasi; saglik calisani; risk; algt
Kelimeler
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INTRODUCTION
The COVID-19 epidemic, which spreads rapidly when the
course of incidence rate is considered, poses a great risk for
the health personnel who are a part of the society at risk
and in direct contact with the factor.* Although the suc-
cess of healthcare services continues in parallel with he-
alth technology solutions, the feasibility and success of all
strategies in a pandemic process is possible by protecting
health workers from factors. Otherwise, the delivery rate
of health services will be adversely affected, and the inci-
dence rate will increase uncontrollably. In this process of
combating coronavirus, this study aims at reaching the es-
sence of these problems from the perspective of the actors
in the system. We sought some answers to the questions of
“how” and “why” in order to fully understand the health
workers’” exposure source and psychosocial risk percepti-

ons within the framework of our health system.

Conceptual Framework

It is thought that the Systems Engineering Initiative for
Patient Safety (SEIPS) model, which has been developed
as a conceptual framework in the context of patient and
employee safety, will serve as a basis for this study. SEIPS
model can explain the tools and technologies used by an
employee in a work system to fulfill their duties, organiza-
tional conditions, and how they interact with the physical
environment (fig. 1).> The SEIPS model which is based on
the systems approach logic puts human factors (healthcare
workers and patients) at the center of analysis of the he-
althcare services in order to understand the impact of a
working system and processes on outcomes.*’ It explains
how to work system design can impact not only patient
safety but also employee safety and organizational outco-
mes.> Employee outputs include safety, health, satisfaction,
stress, and burnout; organizational outputs include staff
turnover, injury and illness rates, and organizational he-
alth.*

Work System N
\ Outcome
Healthcare Organizational
tasks conditions -Occupational
= health

Healthcare
Worker

(== )—{=])

.4
Figure 1. Systems Engineering Initiative for Patient Safety
(SEIPS) Model?

-Occupational
safety

Environmental
factors

Tools and
Technologies

The four dimensions to be covered in this model are exp-
lained in Table 1.

Table 1- Explanations of the Dimensions in the SEIPS Model®

Category Explanation

Structural, cultural, and political character-
istics of the organization. Leader features,
regulations, policies, level of hierarchy and
indicators based on speed, quality, security,
and performance.

Organizational
Conditions

Environmental factors are generally ergo-
nomic factors related to the business environ-
ment in which service providers work. Order,
light, sound, noise and physical space are
among these elements.

Environmental
Factors

It includes the presence of necessary equip-
ment, ease of use of equipment, quality of
video surveillance for endoscopy, design of
technology and integration with other ele-
ments, structure designs related to technology
and tools factors.

Tools and
Technology

It includes elements related to job descrip-
tions. These elements can be classified in
terms of variables such as workflow, time
pressure, work controls, workload, patient
rooms visited, number of drug treatments
applied.

Healthcare
Task

MATERIALS and METHODS
A case study pattern was used, which is one of the qua-
litative research, patterns that allow it to be revealed in
a realistic and holistic way in the natural environment.6
The sample of the study has been selected from the he-
althcare workers in the xxx province. The xxx province is
chosen for two reasons. First, it was among the risky pro-
vinces in Turkey in the early stages of the pandemic, but

later on, it was listed among the successful provinces for
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its successful struggle model in combating the pandemic
process. Second, two of the researchers have been working
in the pandemic hospital in this province. In this study,
for the sampling purpose, we have preferred a purposive
sampling method in order to provide diversity (in terms of
socioeconomic status, different cognitive and perceptual
perceptions, regional variations, occupational status, etc.)
in the sample with the intention of enhancing sampling
representativeness for the study of interest.” For sampling,
maximum diversity sampling, which is one of the purpo-
sive sampling methods is used. The sample of the study
was made up of 13 volunteered healthcare workers wor-
king in different units and levels in a pandemic hospital
in xxx, who were diagnosed with COVID-19 positive
and started to work again after treatment. The study was
approved by the Sakarya University Ethics Committee
(71522473/050.01.04/399) and performed in accordance
with the ethical standards of the Helsinki Declaration.

Participants
Some relevant information about the participants is sum-

marized in Table 2.

Table 2. Socio-demographic Characteristics of The Participants
(Healthcare workers)

= = = 3
£ . 5 5 g3 5|2
=l 50 S| |23 5|5
p* g8 £ S| 225 5%
=NG) % 6] S8l =] ¢
g 5 cEl 5|2
Attending Intensive "
P1 Physician Care Unit Flso)p M !
P Physm.lan Interna@Med. M| 31 4 M |1
Associate Unit
Intensive "
P3 Nurse Care Unit F | 45 27 M 2
P4 Midwife Medical | o | 39 | 17 | x| 2
home
Blood
P5 Health transfusion | M | 45 | 25 | M* | 2
Officer
center
6 Health Covid/ Data M | a1 19 | v | 2
Officer entry
Py Health Emerg.ency Mlas| 27 | m* | 2
Officer service
P8 Medical Pathology F |35 8 Mt | 3
Secretary report
P9 Medical Blood»l.ettmg E |3 7 N
Secretary unit
Security Intensive "
P10 Guard Care Unit M| 40 2 M 2
Pl Security Emerggncy M | 34 3 M| o
Guard service
Cleaning Intensive "
P12 Staff Care Unit M 48 13 M !
Clinical Sup- Intensive
P1 F |24 M*
3 port Staff Care Unit 3 0

P*: Participant M*: Married F*: Female M*: Male
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Reliability and Validity
In qualitative research, validity and reliability are handled
differently from quantitative research.” It can be stated that
the trustworthiness assumption proposed by Guba (1981)
as well as Lincoln and Guba (1986) in parallel with the cer-
tainty assumption of positivism is generally accepted. For
this reason, the methods developed by Guba and Lincoln
to ensure validity and reliability were used in the research.
Credibility refers to the extent to which the findings are
compatible with reality.®* In order to ensure internal validity
(credibility) in the research: (i) Prolonged engagement:
Since the researchers completed the process by sharing
with the people at different levels and in different units,
they were free from prejudices and observation conditions
were provided for the study. (ii) In-depth data acquisiti-
on: Researchers analyzed the interview texts in depth and
relate them to the concepts in the texts. (iii) Triangulati-
on: After the researcher’s triangulation was made and the
consensus was reached on the codes, the data coding, and
data interpretation sections were completed. (iv) Expert
Review: The researchers opted for opinions from other ex-
perts during the agreed code and themes phase. (v) Inter-
viewer Corroboration: After discussing the purpose of the
study and the questions in the interview, the people who
were willing to participate were interviewed and the data

were collected.®

Data Collection and Analysis
In the research, the face-to-face interview method was
used to collect data. As the data collection tool, a semi-stru-
ctured interview form was used. For the purpose of the re-
search, we have developed several questions in light of the

current literature and carried out two pilot studies on these

questions in order to eliminate the likely problems and im-
prove the quality of the final questions. The final version of
the questions is presented in Table 3. Considering the sen-
sitivity of the subject and the situation, utmost attention
has been shown to conducting the interviews by keeping
the interview duration within an average of 25 minutes. All
replies were recorded word-by-word with the participants’
permission. The data collected through face-to-face inter-
views were analyzed using the content analysis technique

of the Maxqda program.

Research Findings and Sub Codes
The fact of believing that she/he is less likely to be infected
with the coronavirus, even though they work in a pande-
mic hospital, is included in the analysis with the code of
“optimism bias”. It is also referred to as the “unrealistic op-

timism” theory in the literature.’

Optimism Bias Frequency’

o It was so bad when I first learned. I thought it would
never happen to me. (Participant3)

o T accepted it later, but I thought it wouldn't happen
to me. (p5)

o Tinsisted that I was not infected. In ten days, I had
nausea, I could not eat, I was cold or something, and
maybe my fever was rising too I didn’t realize it at that
time, but I said, “I am not COVID-19”. I didn’t want
to believe it. -First, I didn’t want to accept by saying
things like “No I can't be, I'm just exaggerating, it
must be just the flu because the window is open while
I'm working, I tired too much because of hard work,
I work very hard”. T always said to my spouse, “I won't

be diagnosed positive” while having a computed to-

Table 3. Interview Questions

encountered them, what are these? Can you explain?

Q1- From where might this disease (COVID-19) be transmitted to you?
Q2- What did you feel when you first learned? Have you encountered various difficulties in the process after the diagnosis? If you have

Q3- You are infected with this disease and recovered from it and started your job again. What are your feelings about starting again?

Q4- What did you think about the treatment methods used in your treatment process? What do you think about the likely risk of spreading
to other employees, prevention, and treatment methods related to this disease?

Q5- What are your thoughts about the future after the pandemic process and what kind of topics you think mostly?
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Table 4- Codes of All Themes in the Study According to Research Findings and Sub Codes

Reference | “Theme /Code / Sample expression examples from the participants
Model Sub Code
- First, the Covid intensive care unit had been opened. I was walking through the chest intensive care unit
to inform a patient relative. One of the nurses intercepted me and said to me “You shall not pass.” She said,
Di “You're infected”” People were refraining just because we were walking through there. This was the level of
isagreement

Organizational Conditions

unrest. I was so mad, so upset. It was not just my patient. They thought that those patients wouldn’t be their
patients too. The seriousness of the situation was not realized by not only that nurse but the majority. P*1,
L*24

Team Spirit

-In addition, during the period that I didn’t work for two weeks, I was upset to leave my friends. After
getting over my first worries about myself, I felt guilty. P1, L18

Leaderships | - extend gratitude to them. A lot of my colleagues from hospital asked after me, they were concerned. My
Perception friends, my chief and my manager called me. I felt happy at those moments. P9, L15
£ Social -My colleagues have been tested. I felt so guilty at that time but then I was supported a lot by them. They
S Domains said, “Maybe you got infected from us” We were resting at the same place in the end. P4, L 29
=%
=
=
£
g g . -The masks of the patients were not properly worn. I may be got infected from them too. There was nothing
) e Physical li . : . :
A - i ike a glass wall between us. We direct them to bloodletting room, restroom. Their masks are not covering
= Conditions .
i} their mouth properly, they are not careful. P9, L 8
External -On March 13 Friday evening, which was 10 days before I got sick, I had stopped by a union. I think that I
Environment | had it there. P8, L 3
>~
g
"g‘ PPE -We never take our masks off. Before, we were not using equipment while we were with patients, after this
< situation, we are changing our equipment after each patient. P4, L 15
5
=
E
© Communica-
Tg tion Technol- | -We use walkie-talkies on the duty. One delivers to the other. P11,L 6
- ogy
. Tasks -This happened in the working environment, we have no contact with outside. P3, L 5
&
I
g Work -I wish the burden of the intensive care patients were not only on some specific branches so there wouldn’t
= Overload be a lot of people who were passive. This didn’t have to be like that, we could share it. P1, L29
T
2
g
g Anger -T've seen those who were not standing by me in my hard times. Those who used to call me when they need
3 ‘-c‘j 8 my help for appointments, clinical examinations, didn’t call me. P11, L 14
§ | z
g%
é Z
E Guilt -1 felt guilty because it was so early, I had to work with my colleagues, fight together with them but I was
é one of those who got infected. P8, L 22
= -Life will not return to normal. Shall we always be on guard? Is that so? How long people will live under
= Worry
& lockdown? I'm worried about these things. P2, L 16
-"3 -Frankly, I felt fear first. After high numbers of mass deaths that we hear from tv, professors made a statement.
> Fear They said, “The disease will arrive at Turkey but since our healthcare system is better than other countries not
A

the same problems will be experienced” When I first learned that I was diagnosed Covid positive, a shiver
went up my spine. The name of this feeling was fear but if I get infected again now, I don’t get scared. P12,L 15
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Psychological Factors/ Positive Emotions

-My only motivation was the calls and messages I got from my family and close friends, my neighbors. P3,
L15

-In the period that I was isolated, I tranquilized myself by reading the Koran. I didn't let myself feel misgiv-

Relici
o CHEION | ings. P9, L12
2
8
Q
& -Until I got transferred to patients’ department from the emergency department, my phone never stopped
= Friends ringing and I said to myself “I'm glad that 'm working here, with these people” One day, I thought “Oh, 'm
§ s0 lucky. No one has visitors, nobody is coming for them, but my friends are always visiting me, standing
with me” P8, L3
Family -Of course, I felt worried at first, my wife, with whom I was in close contact, came to my mind. P12, L 13
-There is not a normal treatment procedure, I haven’t seen a prominent treatment. I've been told that treat-
Treatment ment was not definite, and my family physician would follow up. Nobody knows a thing. Uncertainty pre-
vailed everywhere. P5, L16
Protection -Unless there is a vaccine, no real protection is possible. P9, L13
Risk -I was the one who went into intensive care unit most. It was not an intermittent work; I went there every day.

I think that increased the risk of infection. P1, L 3

Optimism Bias

-It was like a joke to me. I thought I would not get contaminated or infected and It would not happen to me.
P11,L13

P*: Participant L*: Location PPE*: Personal Protective Equipment

mography scan. (p8)

o It was like a joke to me. I thought I wouldn't get con-

We didn't believe that we would be diagnosed positi- taminated or infected and It wouldn’t happen to me.
ve. We thought “It’s there but it won't infect us” (p10) (pl1)

When we realized that we are in a social domain, we

took precautions. We were relaxed since we thought it The Theory of Unrealistic Optimism

wouldn’t infect us anyway. (p12) It is a thought that can be expressed in words such as “It

If you are a healthcare professional, you get infectedin ~ won’t happen to me”” It refers to the underestimation of

any case. It will infect those who work in the intensive  the probability of experiencing a negative event. There are

care unit, that’s obvious but I still thought I wouldnt ~ some mechanisms that are assumed to be determinants of

get infected. This disease was being talked about, but  unrealistic optimism.'° They can be described in two basic

I always thought it wouldn’t spread to Turkey. Even  categories: cognitive and motivational. Its cognitive desc-

if it would, not to xxx, and if it spreads to xxx, not to  riptions are based on the assumption that people make

our hospital. And even if it spreads in our hospital, I ~ systematic information-processing errors when making

thought I wouldn’t get infected. (p13) relative risk assessments. Its motivational descriptions are
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based on the knowledge that accepting the possibility of
negative life events is provoking anxiety. People use decep-
tive coping strategies (for example, to deny or distort the
presence of danger) to reduce anxiety. Peretti-Watel (2003)
says that some people who do risky behaviors use denial
of risk in order to reduce the anxiety they may experience

due to these behaviors.!

-

healthcare worker:
/ NS

/
/

£ 14
// socia factors (32)

¥’

&
reatment (23)
psy

-
optimism bias (5

>
poreion @)
fisk (38)
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negative emotions (59)  religion

4 14 ’
tieads (7 pretd  tasks(®

-

N .
Snger(@ uit(12 worry (39) Mear (10

Figure 2- Study Model- Single-Case Model (Code Hierarchy)

The themes taken from the SEIPS model, the new theme
added after the interviews with the participants, and the
codes and subcodes of these themes are seen as hierarchi-
cal (In Figure 2). In the figure, the numerical expressions
next to the dimensions indicate the frequency of use of the
dimensions by the participants (for example, PPE*: Perso-

nal Protective Equipment; ppe ).

RESULTS
In this study, in which a qualitative process for the reali-
zation of perceptions and events in a realistic and holis-
tic manner in the natural environment was followed, the
necessary preparations were made before the observati-
on-based interview and the data collection procedures
were completed in May, June, and July 2020. The parti-
cipants in Table 1 consist of six women and seven men.
Work experience times were found to be x = 14 + 8.38 ye-
ars and ages x = 38.6 * 7.08 years. The content analysis of
the answers given by the participants yielded the coding
structure presented in Figure 3. We can also observe the

relations between the codes given in the figure below.

nagave motons

Figure 3- Dimensions and Sub-Dimensions of the Work Sys-
tem Structure of Healthcare Workers Within the Scope of the
Research- Code Coexistence Analysis (Overlapping Codes)

DISCUSSION
Even though some of the employees were working at the
pandemic hospital, the belief that the risk of coronavirus
infection was low to them was the most striking subject
in the research process. This situation has been examined
from the perspective of unrealistic optimism theory. It is
explained by the assumption that information processing
errors are made about the risks of the work or the tendency
to deny the risk to reduce anxiety. 10 Although the stu-
dies carried out on both aspects provide temporary relief
for individuals, we think that the increase in this situation
may reduce the behavior of taking measures against risks

in individuals.

Studies show that increased exposure of healthcare wor-
kers who have long-term contact with infected patients is
a risk. 11-18 However, within the scope of the research,
although the healthcare workers who participated in the
study saw the main source as the patients coming to the
hospital, they introduced new definitions of risk for trans-
mission. The first of these is the resting areas in the hospi-
tal where the healthcare personnel in need of rest sit side
by side with their colleagues, eat something or drink tea
and coffee. The second is the common means of transpor-

tation to go home or come to the workplace due to chan-
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ging working hours during the pandemic process. These
common areas have been described as important reasons
for cross-contamination. The most vulnerable condition of
the healthcare workers who are wearing all kinds of per-
sonal protective equipment (scrubs and surgical mask or
N95 mask when necessary, protective glasses, exposure
suit, and gloves) while going to the patients is the moments

of rest with their colleagues in the social rest area.

An important result obtained in this study is that health
workers make self-criticism about the use of personal pro-
tective equipment, and it is revealed that the deficiencies
can be seen by the employees. Some participants stated
that at the beginning of the pandemic period, healthcare
workers did not pay enough attention to the use of perso-
nal protective equipment until they turned out to be sick
(COVID-19 positive), but they used it diligently after lear-
ning that they were sick. It is seen in the interviews made
with the healthcare workers within the scope of the resear-
ch that the most dominant feelings in this period were ne-
gative feelings. Employees stated that they were more anxi-
ous about transmitting the disease to their families rather
than themselves and that they had a feeling of guilt during
the period after they were diagnosed with COVID19 po-
sitive. For this reason, it is critical that healthcare workers
are informed at the beginning of the epidemic about what
might happen when they are infected in terms of the risks
of the epidemic and that they are trained on what to do or
not. However, in spite of all these training and precauti-
on measures, if a healthcare worker becomes infected, it
is important for the management of the process that the
institutions make the necessary arrangements and provide
support in order to make all kinds of preparations in or-
der to provide psychological support to the patient besides

medical support and medical treatments.

Healthcare workers who had the infection stated that the
patients in the treatment process had anxiety about the
disease and its treatment as they knew their experiences

in this process. For this reason, informing these patients

about the negative effects of the treatment while perfor-
ming the treatment, and informing them clearly about
what to consider in the next step, or what alternatives awa-
it them if the treatment goes negative, will help to reduce

anxiety.

The COVID-19 pandemic also causes physical and mental
burnout in all healthcare workers globally due to longer
working hours, increased workload, and stress.12,15,19
During this period, it is highly valuable in terms of moti-
vation for colleagues and unit supervisors to call especially
the sick employees over the phone and to support their tre-

atment within the possible conditions.
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0z
Ama¢  Giiniimiizde yapilan baz tiroid biyopsi sonuglarinda takip mi yoksa tedavi mi konusu halen tartismalidir. Hangi 6zelliklere sahip tiroid nodiillerinde ameliyat veya takip
yapilmasinda birden fazla biyopsi yapilmasinin tedavideki yerini aragtirmay1 amagladik
Yontem  Bir tigiincii basamak hastanede 2014-2022 yillar1 arasinda tiroidektomi yapilan olgular retrospektif incelendi. Preoperatif biyopsi ve postoperatif patoloji sonuglar1 bagimsiz
degiskenlerle kargilastirildi.

Bulgular  Radyolojik TI-RADS siniflamast yiiksek, artmis nodiil gap1 olan ve ilagla regiile olan grupta artmis malignite riski goriildii (p < 0.05).Tekrarlanan ITAB sonucuna gore
ameliyat edilmis gruplarin ameliyat sonrast patoloji sonuglarina gore benign- malign olanlar arasinda anlaml farklilik izlendi (p<0.05) .Onemi belirsiz atipi grubunda
artmig TI-RADS postoperatif malign patolojiyle uyumlu bulundu.

Sonug Ik biyopsi sonucuna gére cerrahi endikasyonu tartismali olgularda, TI-RADS siiflamast ve nodiil ¢ap: tekrar biyopsi gerektirmeksizin tiroidektomi endikasyonunda yol
gosterici olabilir.

Anahtar  Ince igne aspirasyon biyopsisi, Tiroid nodiilii, Onemi belirsiz atipi, Tiroidektomi

kelimeler
Abstract

Objective  The issue of whether to follow up or to treat regarding some thyroid biopsy results is still controversial. This study aims to determine which of the thyroid nodules that have
undergone fine-needle biopsy should be evaluated with re-biopsy and which should be operated on.

Methods  Patients who underwent thyroidectomy in a tertiary hospital between 2014 and 2022 were analyzed retrospectively. Preoperative biopsy and postoperative pathology results were
compared with independent variables.

Results  An increased risk of malignancy was observed in the group with high radiological TI-RADS classification, increased nodule diameter, and drug-regulated group (p < 0.05). As
regards to the results of repeated FNAB, a significant difference was observed between the benign and malignant groups in regards to the postoperative pathology results of the
operated groups (p<0.05). In the atypia group of uncertain significance, increased TI-RADS was consi: with postoperative mali pathology.

Conclusion  TI-RADS classification and nodule diameter may be beneficial for thyroidectomy operation without the need for a second biopsy in surgically suspicious cases with the first
biopsy result
Keywords  Fine-needle aspiration biopsy, Thyroid nodiile, Atypia of undetermined significance, Thyroidectomy
QIO
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GIRiS
Tiroid bezinde nodiillerin bulunmasi oldukga yaygin go6-
rillen bir durumdur. Bu nodiillerin biiyiik bir kismi iyi
huylu olmasina ragmen nodiildeki maligniteyi dislamak
i¢in disiplinli bir muayene laboratuvar ve radyolojik de-
gerlendirme gereklidir. Geligmis tilkelerde tani teknoloji-
lerinin etkin kullanimi ile artan erken evre asemptomatik
halde tiroid kanserlerinin teshis edilmesi tiroid kanserinin
diinya ¢apinda tiim kanserler arasinda en hizli artan insi-
dans oranina sahip olmasindan sorumludur’. Son zaman-
larda gelismis diinya iilkelerinin ¢ogunda tiroid kanseri
insidansinin arttigi goriilmektedir. Ornegin Kanadada,
tiroid kanseri yillik insidans oranlar1 1998-2007 arasinda
ortalama %7 artmis iken, 2012'de 5000den fazla yeni vaka-
ya tan1 konuldu®. Bu artis egiliminin bir kismi radyasyona
maruz kalmayla iliskili olarak gosterilse de tanisal goriin-
tillemelere daha kolay ulagimin tiroid kanseri oranlarinin
artmasinda daha etkili oldugu goriisii savunulmaktadir.
Bu tan1 yontemleri ile ayn1 zamanda erken evre, asemp-
tomatik halde tiroid kanserleri de saptanabilmektedir’.
Kolay uygulanabilmesi, yayginligi ve ucuz maliyeti ne-
deniyle tiroid nodilii degerlendirmesinde ilk adim ola-
rak ultrasonografi énermektedir**. Ayrica ultrasonografi
kilavuzlugunda yapilan ince igne aspirasyon biyopsisinin
(IIAB) tiroid nodiillerinde malignite riskini degerlen-
dirmede minimal invaziv yontemle uygulanabilmesi ve
uygun maliyetle dogru taninin konulabilecegi yapilan ¢a-
lismalarla kanitlanmistir®. Ultrasonda tiroid nodiillerinin
belirli 6zellikleri malignite riskini éngérebilmektedir ve
[IAB yapilmasi i¢in énemli bir parametre olarak kullanil-
maktadir bu kriterlerin gesitli duyarlilik ve 6zgilliikleri
vardir ancak bu parametrelerin hi¢biri tek basina maligni-
teyi etkili bir sekilde dislamamaktadir ve tani igin yeterli
olmamaktadir. Nodillerin ultrasonografik ozelliklerine
gore malignite riskini belirlemek i¢in gesitli siniflamalar
gelistirilmistir. Bunlardan en sik kullanilan: TI-RADS’tir®.
Bethesda Tiroid Sitopatolojisini Raporlama Sistemi ise ult-
rasonografik olarak riskli degerlendirilen hastalarda yapi-
lan IfAB sonuglarinin sitolojik yorumlanmasini standardi-

ze etmek ve ongoriilen kategoriye 6zgii malignite riski igin

onerilen klinik yaklagimi belirlemek i¢in olusturulmus 6

kategorili bir siniflandirma sistemidir.®

Bu calismada merkezimizde preoperatif iki kez 1IAB ya-
pilan hastalarin ameliyat endikasyonlar ile postoperatif
patoloji sonuglarini karsilagtirarak, preoperatif yonetim-
deki belirsizlikler ve klinik karar vermedeki roller ile ilgili

deneyimlerimizi literatiire sunmay1 amagladik.

MATERYAL ve METOD
Bu calismanin yapilabilmesi icin Sakarya Universitesi Tip
Fakiiltesi Etik Kurulu'ndan E-71522473-050.01.04-74723-
487 karar numarast ile 25.10.2021 tarihinde etik onay
alinmigtir. Caligmamiz Helsinki Ilkeler Deklarasyonuna
uyularak gerceklestirilmistir. Guatr hastalarinin ameliyat-
larin yapilmast i¢in merkez konumunda olan 3. basamak
hastanemizin genel cerrahi boliimiiniin veri tabanindan
hastalarin verilerini topladik. 2014-2022 yillar1 arasinda
guatr tanisi ile ameliyat edilen 1400 hastanin tibbi kayit-
lar1 retrospektif olarak incelendi. Ameliyat 6ncesi birden
fazla I1AB si olan basi bulgulari, kozmetik nedenler veya
kanser stiphesiyle ameliyat edilmis 216 hastay1 ¢aligma-
miza dahil ettik ve preoperatif olarak [IAB tekrarlanmis
olan hastalarin sonuglar: ile postoperatif nihai histopa-
tolojik tani ile olan korelasyonunu inceledik. Ameliyat
oncesi ITAB sonuglarina iliskin hastanemizde verileri ol-
mayan ve tek biyopsi sonucu ile ameliyat edilen hastalar1
caligma diginda biraktik. Birden fazla biyopsi ile ameliyat
edilmis hangi hasta grubunun postoperatif tiroid kanseri
¢ikma olasiliginin daha yiiksek oldugunu ve hangi hasta
grubunda daha ileri inceleme gerektigini veya ameliyata
ihtiyag olmayabilecegini tespit etmeye ¢alistik. Veriler in-
celendiginde; cinsiyetlerine gore kadin ve erkek hastalar
gruplandirildi ve yas ortalamalarina gore benign- malign
olanlar arasindaki analizler yapildi, tekrarlanan 1IAB so-
nucuna gore ameliyat edilmis hastalar 8 ayr1 gruba ayrild1.
Bu gruplar biyopsi sonuglar1 sirasina gére dnemi belirsiz
atipi (AUS) + AUS, AUS + malign, AUS + benign, benign
+ benign, yetersiz + AUS, yetersiz + yetersiz, yetersiz + be-

nign, yetersiz + maligndi. Radyolojik olarak nodiiller ¢ap-
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larina gore ve TI-RADS siniflamasina gore siniflandirildi.
Radyolojik kriterlere gore olusmus gruplar benign- malign
olanlar ve IIAB’ a gére olusmus 8 grup arasinda istatistik-
sel analizler yapildi. Preoperatif donemde hastalarin labo-
ratuvar degerleri Notrofil /lenfosit orany, ilk tan1 anindaki
tiroid hormon degerleri (6tiroid-ilagla normal) ile posto-
peratif histopatolojik raporlar arasinda anlamli bir iligki
olup olmadig: arastirildi. Téim analizler, IBM SPSS Statisti-
cs yazilimi (versiyon 23.0; IBM Corp., Armonk, NY, ABD)
kullanilarak yapildu.

SONUCLAR
Hastanemiz arsivlerinden tibbi kayitlar1 ve preoperatif

laboratuvar sonuglarina ulagilan tirodektomi uygulanmig

toplam 1400 hasta degerlendirildi. Caligmaya bu hastalar
arasindan ameliyat dncesi [IAB tekrarlanarak ameliyat
edilmis 216 hasta dahil edildi. Cinsiyet dagilimi incelendi-
ginde postoperatif patolojisi benign ¢ikanlarin 121’1 kadin
(%70.3) 32%i erkekti (%71.1). Malign grupta ise 51 olgu
erkek (%29.7), 13 olgu ise kadind1 (%28.9). Yas ortalamasi
ise benign grupta 51,7+11,08 malign grupta ise 48,8+11,5
olarak saptandi. Ameliyat sonrasi patoloji sonucu benign
ve malign ¢ikan hastalarin ortalama yaslar1 ve cinsiyet da-

gilimi arasinda anlamli fark yoktu (p>0.05) (Tablo 1).

Tablo 1: Patoloji sonuglarinin demografik, klinik ve laboratuvar parametreleriyle kiyaslanmasi
Patoloji Sonucu Benign Patoloji Sonucu Malign p Degeri
Kadin 121 (70.3%) 51 (29.7%)
Cinsiyet 0.9
Erkek 32(71.1%) 13 (28.9%)
Yas 51.7 £ 11.08 488 £11.5 0.8
2 22 (95.7%) 1 (4.3%)
3 70 (77.8%) 20 (22.2%)
TIRADS <0.05
4 49 (67.1%) 24 (32.9%)
5 12 (36.4%) 21 (63.6%)
AUS + AUS 19 (65.5%) 10 (34.5%)
AUS + Malign 2(11.1%) 16 (88.9%)
AUS + Benign 23 (71.9%) 9(28.1%)
Benign + Benign 34 (75.6%) 11 (24.4%)
Biyopsi <0.05
Yetersiz + AUS 11 (68.8%) 5(31.3%)
Yetersiz + Yetersiz 18 (100%) 0 (0%)
Yetersiz + Benign 44 (89.8%) 5(10.2%)
Yetersiz + Malign 2 (16.7%) 10 (83.3%)
Otiroid 117 (66.5%) 59 (33.5%)
Tiroid fonksiyonu - <0.05
Ilagla normal 36 (83.7%) 7 (16.3%)
Neu/Lym 2.02+0.81 23+ 1.7 0.22
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Preoperatif tani anindaki tiroid hormon durumu ince-
lendiginde 6tiroid olanlarin %66,5’u benign %33,5'u ma-
ligndi: ilagla regiile olan grupta ise hastalarin %83,7’sinin
benign %16,3’tiniin malign oldugu gorildii (p<0.05). Pre-
operatif donemde hastalarin laboratuvar degerleri Nétrofil
/lenfosit orani incelendiginde ise iki grup arasinda anlamli

ve farkli degildi ( 2.02+0.81; p>0.05).

Radyolojik TI-RADS
2,3,4,5); swrasiyla 22 (%95.7 ), 70 (%77.8), 49 (%67.1),
12 (%36.4) benign, 12 (%36.4), 1 (%4.3), 20 (%22.2), 24
(%32.9), 21 (%63.6) malign patoloji sonuglar1 elde edildi.

smiflamasina  gore (TI-RADS

Radyolojik kriterlere gore olusmus TI-RADS gruplarinda
benign-malign olanlar arasinda da anlamh farklilik mev-

cuttu (p<0.05).

Ameliyat sonrasi patoloji sonucu benign olanlarin or-
talama ¢aplar1 (3.30 £ 0.89) olarak bulunurken, malign
olanlarda ise (2.65 + 1.08) idi (p<0.05). Ayrica preoperatif
USGUde saptanan nodiil ¢aplarinin postoperatif patoloji so-
nucuna gore dagilimi nodul ¢apr sirasiyla benign ve malign
olanlar arasinda anlaml farkliliklar mevcuttu (p<0.05).
Nodiil ¢ap1 < 1 cm olanlarda 5 (33.3%) benign ,10 (66.7%)
malign olarak saptandi. Nodiil ¢ap: >1 cm olanlarda 148
(72.5%) benign, 56 (27.5%) malign (p<0.05). Nodul ¢ap1 <
2 cm 35 (50.7%) benign, 34 (49.3%) malign, nodiil ¢ap1>2
cm 118 (78.7%) benign, 32 (21.3%) malign olanlar arasin-
da anlamli farklilik mevcuttu (p<0.05). Nodil ¢ap1 < 3 cm
olan hastalardan 66’s1 (59.5%) benign, 45’ (40.5%) malig-
ndi. Nodil ¢ap1 >3 cm olan hastalardan ise 87’si (80.6%)
benign, 21’1 (19.4%) malign olarak saptandi ve aralarinda
anlamli farklilik mevcuttu (p<0.05) (Tablo 2)

Tablo 2 : Preoperatif USGde saptanan nodiil ¢aplarinin postoper-
atif patoloji sonucuna gére dagilimi
Benign Malign p degeri
3.30 £0.89 2.65 £ 1.08 <0.05

<lcm 5(33.3%) 10 (66.7%)

<0.05
>1cm 148 (72.5%) | 56 (27.5%)
<2cm 35 (50.7%) 34 (49.3%)

<0.05
>2 cm 118 (78.7%) 32 (21.3%)
<3cm 66 (59.5%) 45 (40.5%)

<0.05
>3 cm 87 (80.6%) 21 (19.4%)

Tekrarlanmis 1TAB sonuglarindan Herhangi biri biyopside
malign sonug elde edilenler ile geri kalan tim gruplarin

analizinde anlaml farklilik mevcuttu (p<0.05).

[IAB sonucu 2 kez AUS cikanlar (grup 1) ile sonucu 1
kez AUS + benign veya yetersiz gelenler (grup 2+ grup 5)
arasindaki analizde anlaml farklilik izlenmedi (p>0.05).
Malign olanlar haricinde tekrarlanan biyopsi sonuglarin-
danenazkez 1kez AUS ¢ikanlar (grup 1+3+5) ile tekrar-
lanan biyopsi sonuglarindan en az birinde AUS ve malign
¢ikmis olanlar hari¢ grupla tekrarlanan biyopsi sonugla-
rindan en az birinde benign veya yetersiz sonug gelenler
(grup 4+6+7) arasinda yapilan analizde anlamli farklilik
izlendi (p<0.05). (grup 1+3+5) benign 53 (68.8%) malign
24 (31.2%) / (grup 4+ 6+7)benign 78 (83%) malign 16
(17%) seklinde dagilim izlendi. (Tablo3)
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Tablo 3 : Tiroid preoperatif biyopsi sonuglarinin postoperatif
patoloji sonucuna gore dagilimi
Benign Malign p degeri
AUS + AUS 19 (65.5%) 10 (34.5%)
0.58
Diger 134 (70.5%) 56 (29.5%)
AUS + Malign 2 (11.1%) 16 (88.9)
<0.05
Digerleri 151 (75.1%) 50 (24.9)
AUS + Benign 23 (71.9%) 9 (28.1%) 078
Digerleri 130 (69.5%) 57 (30.5%) ’
Benign + Benign 119 (68.4%) 55 (31.6%) 035
Digerleri 34 (75.6%) 11 (24.4%) '
AUS + Yetersiz 11 (68.8%) 5(31.2%) 0.9
Digerleri 142 (70%) 61 (30%) '
Yetersiz + Yetersiz 18 (100%) 0 (0%) 00
<0.05
Digerleri 135 (67.2%) 66 (32.8%)
Yetersiz + Benign 44 (89.8%) 5(10.2%) 00
<0.05
Digerleri 109 (64.%) 61 (35.9%)
Yetersiz + Malign 2 (16.7%) 10 (83.3%)
<0.05
Digerleri 151 (72.9%) 56 (27.1%)
Herhangi bir biyop-
side malign sonug 4(13.3%) 26 (86.7%)
elde edilen <0.05
Digerleri 149 (78.8%) 40 (21.2%)
Herhangi bir
biyopsisinde AUS 53 (68.8%) 24 (31.2%)
(malign dignda) 0.80
Digerleri (malign 0 0
disinda) 100 (70.4%) 42 (29.6%)
2 kez AUS 19 (65.5%) 10 (34.5%)
i 0.62
Lkez AUS + benign | 5 00, 14 (29.2%)
veya yetersiz
En az 1 kez benign
(veya yetersiz) 78 (83%) 16 (17%)
olanlar <0.05
Enaz 1 kez AUS o o
(malign haric) 53 (68.8%) 24 (31.2%)

TARTISMA
[1AB tiroid nodiiliiniin natiiriinii teshis etmek i¢in en uy-
gun yontemdir. ITAB yaklagik %61.8-%98.4 duyarliliga ve
yaklagik %71.4-100 ozgiilliige sahiptir”®. Tiroid nodiiliin-
de ortaya gikan AUSnin %20’sinin [IAB kullanilarak teshis
edildigini ve bu tiroid nodiilleri vakalarinin %15 ila %47’si-
nin daha sonra histolojik olarak maligniteye sahip oldugu-

nun kanitlandigini bulmustur®'®. Bethesda siniflamasina

gobre 11AB sonucu Kategori I ve III olarak raporlanan no-
diiller i¢in ek tanisal bilgi saglamasi bakimindan Tekrarla-
nan [TAB yapilmasinin etkinligi iizerine yapilan aragtirma-
larda; genellikle bu tiir nodiillerin kategori I veya III olarak
kaldig: goriilse de %1-4 olarak tahmin edilen iliskili ma-
lignite riskleri nedeniyle tekrar IIAB veya molekiiler test
yapilmasi 6nerilir'"??. {lk yapilan IIAB sonuglar1 kategori
I sitolojisine sahip nodiillerden yapilan rFNAda vakalarin
%17-47’sinde sonucun tekrar kategori I olarak kaldig: bil-
dirilmistir. Benzer sekilde, ilk yapilan IIAB sonucu katego-
ri IIT olan nodiillerden yapilan rFNAda vakalarin sitoloji
sonuglar1 %19-31’sinde kategori IIT , %1-7’sinde kategori
I olarak elde edilmistir'*'>. TI-RADSa gore FNA sitolojisi
ve ABD paternlerine dayali malignite risk siniflandirmasi
i¢in klinik olarak uygulanabilir bir sitoloji-ultrasonografi
(CU) puanlama sistemi gelistirmeye ¢alismuslardir. Siiphe-
1i US ile Kategori 3 nodiillerde tekrarlayan {IAB olmak-
s1zin tiroidektomi yapilmasi gerektigi cesitli caligmalarda
gosterilmistir'®. Calismamizda olgularimizda ilk biyopsi
sonucu Bethesda IIT kategorisinde yer alan AUS olarak
raporlanan olgularda TI-RADS katsayis: arttik¢a maligni-
te riski literatiirle uyumlu olarak artmaktaydi. Ayrica tani
anindaki tiroid fonksiyonlar1 normal olgularda malignite
riski anlamli olarak artmis bulundu. flag kullanim hikayesi
olan hastalarin takipli hastalar olusu nedeniyle yeni tani
almis malign tiimore sahip olma riskleri daha az bulundu.
{lk biyopsi sonuglar1 AUS gelen grupta yine ultrasonogra-
fik nodil gapr arttikca malignite riski literatiirle uyumlu

olarak artis gosterdi.

Baslangigta AUS gelen olgularda %5-15’lik bir malignite
riski olusturdugu tahmin ediliyordu?’. Amerikan Endok-
rin Dernegi giincel klavuzunda ilk IIAB sonucu AUS gelen
hastalar icin IIAB tekrar1 6nermektedir'®. Bununla birlik-
te, daha sonra yayinlanan bazi ¢aligmalarda AUS ilk tani-
s1 olan nodiiller i¢in malignite oranlarinin %38-55 kadar
yiiksek olabilecegi bildirilmistir'**. Bizim c¢aligmamizin
sonuglarda buna paralellik gostermektedir. Tekrarlanan
biyopsi sonuglarinda malignite gelenler disinda sadece 1

defa AUS gelenlerin malignite oran1 %29.1 idi.
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Sonug olarak preoperatif ilk biyopsi sonucu AUS gelen ol-
gularda; TI-RADS siiflamasinin yiiksek olusu tiroidekto-
mi i¢in ikinci biyopsi gerektirmeksizin karar verici olabilir.
Ancak bu konuda daha yiiksek sayida hasta ile yapilacak

calismalara ihtiyac vardir.
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Abstract

Objective  This study aims to determine the frequency of central post-stroke pain (CPSP) in a patient population with stroke as well as investigating the relationship between CPSP
and patients’ clinical/demographic characteristics, pain intensity, functional status, and quality of life.

Methods  The study included 150 patients, who had a stroke and were aged 18 years and above. Demographic data of the patients, time since onset, and etiology, localization of the
cerebral lesion, affected side, ambulation status, and Brunnstrom stages were recorded. Douleur neuropathique 4 questions (DN4) were used to assess the presence of CPSP.
Visual Analog Scale (VAS) was used for pain intensity, functional ambulation scale (FAS) was used for ambulation status, Barthel Index (BI) was used for functional status,
and the stroke impact scale (SIS) was used for quality of life.

Results  The mean age of the patients was 67+11.5 years, 54.7% was male, and 45.3% was female. CPSP was evaluated in 15.3% of patients. There was no significant difference
between the affected side of the body and age, gender, time since onset, BI scores, and ambulation status of patients according to their CPSP status (p>0.05). There was no
statistically significant difference between SIS sub-parameter scores and the presence of CPSP (p>0.05). In correlation analysis, a significant relationship was found between
Barthel Indexes and all SIS domains except memory and emotion (p <0.01).

Conclusion  CPSP can be seen with varying frequency in stroke patients. In our study, the negative effect of the presence of CPSP on quality of life was not demonstrated.

Keywords  central post-stroke pain; quality of life; stroke impact scale

Oz

Amag  Bu ¢ahsma, inmeli bir hasta popiilasyonunda inme sonrasi santral agrt (ISSA) sikligini belirlemeyi ve ISSA ile hastalarin klinik/demografik ozellikleri, agrt siddeti, fonksiyonel
durumu ve yasam kalitesi arasindaki iliskiyi arastirmayr amaglamaktadir.

Yontemler ~ Calismaya 18 yas ve iizeri inme gecirmis 150 hasta dahil edildi. Hastalarin demografik verileri, inme sonrast gecen siire, etiyoloji, serebral lezyonun lokalizasyonu, etkilenen
taraf, ambulasyon durumu ve Brunnstrom evreleri kaydedildi. ISSA varligini degerlendirmek icin Douleur néropatik 4 (DN4) lcegi kullanildr. Agr: siddeti icin gorsel analog
skala (VAS), ambulasyon durumu icin fonksiyonel ambulasyon skalast (FAS), fonksiyonel durum igin Barthel Indeksi (BI) ve yasam kalitesi icin inme etki skalast (SIS) kullanildz.

Bulgular  Hastalarin yas ortalamast 67+11,5 y1l, %54.7'si erkek, %45.3'ii kadindy. ISSA hastalarin %15.3'iinde saptand:. Hastalarin ISSA durumlarina gére etkilenen tarafile yas, cinsiyet,
inme sonrasi gegen siire, BI skorlart ve ambulasyon durumlart arasinda anlamli fark yoktu (p>0.05). SIS alt parametre puanlar: ile ISSA varhigi arasinda istatistiksel olarak
anlamls fark yoktu (p>0.05). Korelasyon analizinde Barthel Indeksleri ile bellek ve duygu disindaki tiim SIS alt parametreleri arasinda anlamh bir iliski bulundu (p<0.01).

Sonug¢  ISSA, inme hastalarinda degisken siklikta goriilebilmektedir. Bizim ¢al da ISSA varliginin yasam kalitesi iizerine olumsuz etkisi gosterilememistir.
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INTRODUCTION

Stroke is a rapidly-developing manifestation, characterized
by disturbances in cerebral function and high morbidity
and mortality."* Various types of post-stroke pain develop
in these patients. One of them is the central neuropathic
pain, with sensory deficits, caused by a lesion that affects
spinothalamic pathways in the brain. Although its pathop-
hysiology is still not fully understood, it may develop in
40-50% of central post-stroke pain (CPSP) patients within
1-2 months after stroke; however, it may develop 6 months
later in some of the patients.’ There is a limited number of
epidemiological studies related to CPSP, and its reported
frequency was in the range of 1-35% depending on the he-
terogeneity in the studies.*® The epidemiological studies
have shown that the cognitive disorders developed after
stroke have a negative impact on the quality of life (QOL)
of the patients.'

Various scales are used in the evaluation of participative
functionality and QOL in patients with stroke. Among
them, the Nottingham Health Profile (NHP) and the Short
Form-36 (SF-36) are generic scales used to assess the qu-
ality of life and may have major ceiling and floor effects
in patients with stroke. However, the stroke impact scale
(SIS) is a stroke-specific quality of life scale, which para-
metrically assesses the emotion, memory, thinking, and
social role function dimensions of quality of life. This scale
consists of 8 domains and 59 items to assess the post-stro-
ke quality of life perceived by the patients and caregivers.
Its a versatile scale that can be useful for assessments in

clinical practice and research."

There is a limited number of studies that show the relati-
onship between CPSP presence and QOL, functional sta-

tus, and pain intensity in patients with stroke.

In this study, we determined the frequency of CPSP in pa-
tients with stroke as well as its relationship with clinical
and demographic characteristics, pain intensity, QOL, and

functional status.

MATERIAL and METHODS
This was an observational study and the study population
consisted of 150 patients with stroke who received rehabi-
litation care and were hospitalized in tertiary medical cen-
ter between June 2015 and September 2015. Participants
were informed about the study, and informed consent
forms were collected. The study was approved by clinical
research ethics committee. Individuals older than 18 years
of age who have had a stroke were included in the study.
Patients with aphasia, cognitive dysfunction (presence
of dementia, person-time-place disorientation, etc) acti-
ve psychiatric disease, complex regional pain syndrome,
subarachnoid hemorrhage, arteriovenous malformation,
tumor, stroke due to traumatic brain injury, spinal cord
injury, and history of multiple sclerosis, the presence of
neglect, and with a known diagnosis of neuropathic pain

were excluded from the study.

The demographic characteristics of the patients; age, gen-
der, profession, level of education, lifestyle, marital status,
weight and height, time since onset, stroke etiology, domi-
nant side, affected side, risk factors for stroke (age, gender,
hypertension, diabetes mellitus, smoking, cardiovascular
disease, stroke history, family history), ambulation status,
and Brunnstrom stages were recorded. Presence of thala-
mic-extrathalamic lesion was determined using magnetic

resonance imaging.

FAS was used to assess the ambulation status of patients,
and VAS was used to assess the pain intensity. The functi-
onal status of the patients was assessed by the Barthel in-
dex (BI). In our study, to estimate the probability of CPSP,
Douleur neuropathique 4 questions (DN4) questionnaire
was used. It consists of 10 items, seven items related to
pain characteristics (i.e. sensory and pain descriptors) are
based on an interview with the patient, and 3 items are

based on the clinical examination.!?

To assess the quality of life, the SIS 3.0 was used. This scale

has 59 items and 8 domains (strength, hand function, acti-
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vities of daily living, useful activities of daily living, mobi-
lity, communication, emotion, memory and thinking, par-
ticipation). Besides, the combination of the strength, hand
function, activities of daily living, and mobility domains
are evaluated as the composite physical dimension." The
patients are asked to assess their difficulty in completing
each item within the last 1 week on a five-point Likert-ty-
pe scale. On the scale, 1 point indicates that the patient
had failed to perform the item, and 5 points indicate that
the patient had no difficulty in completing the item. Also,
there is a visual analog scale related to the perception of
post-stroke general improvement (0: No improvement,
100: Full recovery). It takes approximately 15-20 minutes
to complete the scale. In all patients included in the study,

the domains of SIS were evaluated separately.

Statistical Analysis
IBM SPSS Statistics 22 (IBM SPSS, Turkey) program was
used for analyzing the findings of the study. The Shapi-
ro-Wilks test was used for assessing the normal distri-
bution of the parameters in the evaluation of study data.
In addition to the descriptive statistical methods (Mean,
Standard deviation, Frequency), the Student t-test was
used for intergroup comparison of parameters with nor-
mal distribution in the quantitative data, and Mann-W-
hitney U-test was used for the intergroup comparison
on parameters that have no normal distribution. Pearson
correlation analysis was used for investigating the relati-
onships between parameters with a normal distribution,
and Spearmans Rho correlation analysis was used for in-
vestigating the relationships between parameters without
normal distribution. And, Chi-square test, Continuity
(Yates) Correction, and Fisher Exact test were used for the
comparison of qualitative data. P<0.05 was accepted as the

level of significance.

RESULTS
The study included 150 patients with stroke, of which 82
were male and 68 were female. The mean age of the pa-

tients was 67+11.5 (36-91) years.

The demographic and clinical characteristics of the pa-

tients are summarized in Table 1.

Table 1: The distribution of demographic characteristics of
patients
Min-Max Mean+SD
Age (year) 36-91 67.04+11.55
BMI (kg/m2) 16.43-47 26.81+4.51
Time since onset 2-66 8.85+12.3
(month)
N %
Female 68 453
Gender
Male 82 54.7
Active 46 30.7
Occupation Retired 46 30.7
Housewife 58 38.7
Illiterate 31 20.7
Lettered 8 53
Primary
Educational school 82 54.7
status
Middle school 10 6.7
High school 10 6.7
Postgraduate 9 6
Single 8 5.3
Marital status Married 110 73.3
Widow 32 21.3
Alone 37 24.7
Life style
v Nuclear 113 753
family
Right 141 94
Dominant side
Left 9 6
Ischemic 117 78
Stroke type
Haemorrhagic 33 22
1 month- 1
Time since onset year 120 80
group
Over 1 year 30 20
BMI indicates body mass index; Min, minimum; Max, maximum;
SD, standart deviation

Their functional status was assessed with BI, and patients’
mean BI score was found to be 32.7+22.6 (0-100). Of the
patients, 68 (45.3%) had been affected on the right side,
and 82 had been affected on the left. The location of the

lesion was thalamic in 20 (13.3%) patients, whereas it was
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extrathalamic in 130 (86.7%) of the patients.

Patients with and without CPSP were compared in ter-
ms of demographic and clinical characteristics (Table 2).
In terms of the CPSP frequency, 23 out of 150 patients
were found to have central pain (15.3%). There was no
significant difference between the groups in the compa-
rison of SIS domains between patients with and without
CPSP (Table 3). The patient’s functional status, age, time
since onset, VAS, affected bodyside, and quality of life
were compared (Tables 4-5). A significant correlation was
found between the Barthel Indexes of the patients and all
domains of SIS, except memory and emotion (p<0.01 Tab-

le 4). In the comparison of age and quality of life of the

patients, a significant correlation was found between ac-
tivities of daily living domains of SIS (p<0.01 Table 4). In
the comparison of duration of stroke and quality of life of
the patients, a significant correlation was found between
time since onset and SIS domains (communication, mo-
bility, recovery from the stroke) (p<0.01 Table 4). In the
comparison of VAS scores and the quality of life of the
patients, a significant correlation was found between VAS
and the emotion domain of SIS (p<0.05 Table 4). And, in
the comparison of the affected body side and quality of life
of the patients, a significant correlation was found with the
memory, communication, and mobility domains of SIS
(p<0.01 Table 5).

Table 2: Comparison of the demographic characteristics of patients according to the presence of central post-stroke pain (CPSP)
CPSP
o) ) P
Mean+SD (Median) Mean+SD (Median)
Age (year) 63.83+10.89 67.62+11.61 10.148
BMI(kg/m?) 27.66+4.24 26.65+4.55 10.324
Time since onset (month) 15.22+21.08 (4) 7.69+9.62 (4) 20.110
n (%) n (%) P
Female 10 (14.7%) 58 (85.3%)
Gender *1.000
Male 13 (15.9%) 69 (84.1%)
Active 7 (15.2%) 39 (84.8%)
Occupation Retired 6 (13%) 40 (87%) 40.840
Housewife 10 (17.2%) 48 (82.8%)
Lettered or illeterate 10 (25.6%) 29 (74.4%)
Educational status Primary school 11 (13.4%) 71 (86.6%) 40.081
High school and above 2(6.9%) 27 (93.1%)
Alone 4 (10%) 36 (90%)
Marital status %0.403
Married 19 (17.3%) 91 (82.7%)
Alone 4(10.8%) 33(89.2%)
Life style *0.537
Nuclear family 19 (16.8%) 94 (83.2%)
!Student t Test *Mann Whitney U Test *Continuity (Yates) Correction  *Chi-Square Test
p value relates to comparison between patients with and without CPSP.
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Table 3: Comparison of patient’s Stroke Impact Scale 3.0 (SIS) domains and total scores according to the presence of CPSP

CPSP
SIS domains (+) (-) P
Mean+SD(Median) Mean+SD(Median)

Strength 13.32+10.54 (12.5) 16.14+17.6 (6.25) 0.884
Memory 65.68+29.03 (75) 73.08+24.63 (78.57) 0.448
Emotion 35.14+13.8 (33.33) 39.96+15.3 (38.88) 0.467
Communication 59.78+27.37 (57.14) 64.06+27.46 (64.28) 0.314
ADL/TADL 15.54+7.72 (20) 17.38+£12.93 (20) 0.363
Mobility 8.09+7 (8.33) 9.07£13.9 (2.77) 0.427
Hand Function 0.65+3.13 (0) 3.43+12.8 (0) 0.374
Social Participation 2.17+6.06 (0) 5.07+13.51 (0) 0.784
Recovery 45.65+22.53 (50) 41.73+22.68 (40) 0.408
Composite physical domain 9.4+5.29 (9.4) 11.5+12.14 (8.12) 0.884
SIS total 27.33+8.49 (27.09) 29.99+11.58 (28.63) 0.448

Mann Whitney U Test ADL: activities of daily living, IADL: instrumental activities of daily living

Table 4. Comparison of Functional status (Barthel Index), age, duration of stroke, Visual Analog Scale (VAS) and SIS domains

SIS domains Barthel Index 'Age (year) 'BMI (kg/m2) s;zﬁ:%::n(:]f]) VAS
r P r P r P r P r P

Strength 0.583 0.001* -0.033 0.684 -0.008 0.926 0.034 0.682 0.065 0.433
Memory 0.071 0.388* -0.113 0.169 0.051 0.532 0.141 0.085 -0.076 0.353
Emotion 0.033 0.693* 0.074 0.367 -0.061 0.455 -0.053 0.517 -0.170 0.037*
Communication 0.248 0.002* -0.105 0.203 0.037 0.651 0.182 0.025* 0.080 0.329
ADL/IADL 0.543 0.001* -0.215 0.00* 0.020 0.804 0.063 0.441 0.088 0.285
Mobility 0.689 0.001* -0.090 0.275 0.086 0.294 0.235 0.004* 0.121 0.141
Hand function 0.326 0.001* 0.012 0.886 0.009 0.912 -0.110 0.181 -0.106 0.198
Social participation 0.294 0.001* 0.034 0.679 -0.038 0.643 0.058 0.484 -0.082 0.318
Recovery 0.657 0.001* -0.136 0.098 0.122 0.137 0.225 0.006* 0.100 0.223
Composite physical domain 0.736 0.001* -0.093 0.258 0.030 0.716 0.142 0.084 0.145 0.077
SIS total 0.550 0.001* -0.111 0.164 0.050 0.544 0.187 0.022* 0.047 0.569

Spearman’s Rho Correlation Analyse
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Table 5. Comparison of lesion localization and SIS domains.

Lesion Localization
SIS domains Right Left P

Mean+SD (Median) Mean+SD (Median)
Strength 17+16.9 (12.5) 14.63+16.59 (6.25) 0.215
Memory 62.44+27.6 (64.28) 79.83+20.42 (89.28) 0.001**
Emotion 38.43+15.78 (36.11) 39.87+14.65 (40.27) 0.650
Communication 52.07+27.56 (42.85) 72.82+23.56 (73.21) 0.001**
ADL/TADL 16.18+14.14 (20) 17.87+10.51 (20) 0.346
Mobility 10.86+14.78 (8.33) 7.31+11.3 (2.77) 0.006**
Hand Function 3.97+13.92 (0) 2.2+9.88 (0) 0.664
Social Participation 4.87+14.17 (0) 4.42+11.39 (0) 0.545
Recovery 44.41+22.88 (40) 40.61+22.41 (40) 0.336
Composite physical domain 12+12.94 (9.23) 10.5+9.91 (8.12) 0.185
SIS total 27.8+12.94 (26.10) 31.06+9.3 (29.89) 0.007**
Mann Whitney U Test **p<0.01 SD:Standart Deviation
DISCUSSION ke,'® whereas Andersen et al. has found no difference in

In our study, we found no significant difference in the
QOL parameters between the groups with and without
CPSP. Nonetheless, QOL was poorly affected by advanced
age, poor functional status, right hemiplegia, and the pre-

sence of pain in both groups.

CPSP is a complication of stroke that causes difficulties in
treatment and rehabilitation compared to the other types
of pain.” In a study by Andersen et al., the CPSP preva-
lence was found as 8%.’ In another study conducted by
Lundstrom et al. with 147 patients, it has been reported
that 4% of patients had CPSP.** McGowan et al. have re-
ported that CPSP had been developed within 6 months in
25% of patients in their study conducted with 63 patients
with stroke.” In their study carried out for post-stroke
pain definition and pain classification, Widar et al. have
found CPSP in 15 (35%) out of 43 patients with stroke.?
In our study, CPSP was identified in 23 out of 150 patients

(15.3%), which is consistent with the literature.

Looking at the studies that examine the CPSP prevalence
according to age groups; Harno et al. have reported that

central pain is more common in young patients with stro-

terms of mean age between the groups with and without
CPSP in their study conducted with 267 patients with stro-
ke3. Similarly, Leijon et al found no difference in terms of
mean age as well.'” Also in our study, there was no diffe-

rence in patients with CPSP in terms of mean age.

As is known, factors such as functional status, age, socio-
economic level, psychological status, the presence of pain,
and level of education affect the QOL in stroke. In a study
by Abubakar et al., where the quality of life was assessed in
62 patients with stroke, the functional status, measured by
the modified Rankin Scale, and depression were found to
be the independent factors that affect the quality of life.'®
In their study that investigated the quality of life and disa-
bility in stroke, Patel et al. have found a positive correlati-
on between BI, Frenchay Activity Index, and SF36 physical
activity subscale.” In a study by Baumann et al., where they
have investigated the QOL in 94 patients with stroke and
62 caregivers, a significant difference was found between
the sleep, affectivity, cognitive level, sensation, and pain le-
vel parameters of Newcastle Stroke-specific Quality of Life
Measure (NEWSQOL).?® Raju et al. have investigated the
quality of life and affecting factors using the World Health
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Organization Quality of Life Scale (WHOQOL-BREF) in
162 patients with stroke, and have found a negative relati-
onship between anxiety, depression, and QOL, and a posi-
tive correlation between functional independence measu-
re scores and QOL as well as reporting that advanced age,
severe stroke and the presence of depression results in re-
duced independence.?" In our study, 97.3% of the patients
were moderately or highly dependent, and there was a sig-
nificant positive relationship between the QOL parameters
(strength, communication, activities of daily living, mobi-
lity, hand function, social participation, recovery from a
stroke) and functional status of these patients. According
to these results, poor functional status had a negative im-

pact on the QOL in patients with stroke.

Considering the studies that examine the quality of life in
stroke and age, it is seen that QOL reduces with advanced
age in general. Sharma et al. have reported that the QOL
is lower in patients over 75 years of age, and have stated
that these patients have more risk in terms of mortality.”
Fernandez et al. have reported in their study conducted
with 39 patients with stroke that social isolation increased
as the age advances in the NHP.*® Heikinheimo et al. have
evaluated the QOL in 25 patients with stroke and repor-
ted that advanced age and poor functional status have a
negative impact on QOL as well as reporting a negative
correlation between advanced age and activities of daily li-
ving sub-parameter of NEWSQOL.* In our study, we also
found a negative relationship between age and activities of
daily living sub-parameter of stroke impact scale. It is ob-

served that QOL is reduced as age increases.

There are some studies in the literature evaluating the re-
lationship between the time elapsed after stroke and QOL.
Kong et al. have found a correlation between age, time sin-
ce onset, modified BI, and QOL in their study conducted
with patients with stroke more than 1 year.”® Kili¢ et al.
have evaluated the QOL in 100 patients with stroke and
found a significant relationship between the time since

onset and the NHP sub-parameters.”® Guidetti et al. have

assessed the QOL of 204 patients with stroke at 3rd and
12th months in their study, and have found a significant
increase in mean strength, emotion, and recovery from
stroke sub-scale scores of SIS.?”” In our study, a significant
relationship was found between the time since onset and
communication, mobility, and recovery from stroke do-

mains.

The CPSP have been shown to adversely affect the QOL in
many studies. In one study by Kwok et al., the presence of
pain was found to have a negative impact on QOL.* In a
recent study conducted by Tang et al. on 14 patients with
CPSP, it was shown that the presence of pain caused by de-
fective gamma-aminobutyric acid-ergic inhibition signifi-
cantly negatively affects quality of life.?” In another study
carried out by Widar et al., the presence of pain in patients
with stroke was found to have a negative correlation with
sleep quality, physical condition, and mood status.* In our
study, we also found a significant negative relationship
between VAS scores and SIS emotion domain scores. The
mood was deteriorating as the intensity of pain increases.
In the literature, among the studies that investigate the qu-
ality of life in stroke, there is one study that draws attention
to the difference related to the affected side of the body.
Wade et al., have reported in their study that the QOL was
lower in the right hemiplegia group.*! In the comparison of
QOL patients with right and left hemiplegia in our study,
the memory and communications domains of SIS were
found to be higher in patients with left hemiplegia, as a
result, QOL in this patient group is better compared to pa-
tients with right hemiplegia.

There are different scales for assessing the QOL in patients
with CPSP. In the literature review, we haven’t found any
other study that uses SIS to assess the QOL in patients with
CPSP. From this perspective, our work is valuable. In this
study that we have assessed the CPSP, no significant dif-
ference was found between the patients with and without
CPSP in terms of domains of SIS. This stems from the fact
that stroke has a negative effect on the QOL, and SIS scores
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in both groups were low.

In the present study, the main parameters that affect the
QOL were poor functional status, post-stroke pain seve-
rity, advanced age, and the presence of right hemiplegia,
which are consistent with the literature. Lower QOL also
has a negative impact on the success and outcomes of re-

habilitation.

Limitations
Since our study is a cross-sectional study, the long-term
effects of CPSP on QOL could not be determined. Besi-
des, these results are not representative of the entire stroke
population since the stroke patients with cognitive impa-
irment and speech problems were excluded from the re-

search.

CONCLUSION
CPSP is one of the parameters that negatively affect the
rehabilitation process and functional recovery in patients
with stroke. It is of critical importance for clinicians to
consider this condition and identify the presence of CPSP
in the rehabilitation process. Implementation of specific
and effective treatments for CPSP will have an important

role in improving the quality of life of these patients.
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0z

Amag  Kapsiil yetmezliginde, katlanabilir arka kamara (AK) goz igi lenslerin (GIL) irise siitiirlii (ISGIL) implantasyonunun avantajlari, dezavantajlari, cerrahi teknigi ve posto-
peratif komplikasyonlar arastirildi.

Yontem  Kapsiil yetmezligi nedeni ile kapsiil i¢i GIL implantasyonu yapilamayan, bu nedenle katlanabilir AK GILi irise siitiire ederek implantasyon yapilan 30 olgunun 30 gozii
retrospektif olarak incelendi. Olgular 2,8 mm kesiden primer ISGIL implantasyonu (Grup 1), 6 mm kesiden primer ISGIL implantasyonu (Grup 2), sekonder ISGIL
implantasyonu (Grup 3) ve GIL stabilizasyonu (Grup 4) olmak iizere 4 gruba ayrildi. Olgularin tiimiinde preoperatif ve postoperatif en iyi diizeltilmis gérme keskinligi
(EDGK), géz i¢i basinci (GIB), merkezi korneal kalinlik (MKK) ve postoperatif GIL-endotel arasi mesafe l¢iimleri yapildi. Postoperatif komplikasyonlar kaydedildi.

Bulgular ~ Gruplarda EDGK preoperatif 0,58+0,20 /2,44+0,89 /0,53+0,26 /0,90+0,73 LogMAR iken postoperatif 0,33+0,57 /0,80+0,84 /0,50+0,62 /0,95+1,37 LogMAR seviyesinde
idi. Postoperatif GIL-Endotel arasi mesafe 3,11+0,28 /2,77+0,32 /3,09+0,37 /3,09:+0,37 mm idi. Postoperatif dsnemde, Grup 1'de 2 olguda kistoid makiiler sdem (KMO),
1 olguda iiveit, 1 olguda GIL desantralizasyonu; Grup 2'de 1 olguda KMO, 3 olguda GIL desantralizasyonu; Grup 3’te 2 olguda iiveit ve KMO, 1 olguda retina dekolman1
(RD), 3 olguda GIL desantralizasyonu; Grup 4'te 1 olguda KMO, 1 olguda RD saptandu.

Sonug  Kapsiil yetmezliginde, GIL implantasyon yontemi segiminde hastanin klinik ézellikleri, mevcut ekipmanlarin durumu ve cerrahn tecriibesi énemlidir. Her GIL implantas-
yon yonteminin, kendine has avantaj ve dezavantajlari mevcuttur. ISGIL implantasyon yonteminin kapsiil yetmezlikli hastalarda nispeten kolay uygulanmasi, 6zellikli GIL
gereksinimi olmamasi gibi yonleriyle, diger GIL implantasyon yontemlerine alternatif olacagini diisiinmekteyiz.

Anahtar  GIL implantasyonu; irise siitiirlii GIL; kapsiil yetmezligi; katlanabilir arka kamara GIL; zoniil yetmezligi.

kelimeler
Abstract

Objective  The advantages, disadvantages, surgical technic, and postoperative complications of the implantation of the foldable posterior chamber (PC) intraocular lenses (IOL) with iris

sutured (ISIOL) in capsular insufficiency were investigated.

Methods  Thirty eyes of 30 patients whose IOL could not be implanted in a capsular bag due to capsular insufficiency, and therefore foldable PC IOL was implanted with suturing to the iris,
were retrospectively analyzed. The patients were divided into 4 groups: primary ISIOL implantation through a 2.8 mm incision (Group 1), primary ISIOL implantation through
a 6 mm incision (Group 2), secondary ISIOL implantation (Group 3) and IOL stabilization (Group 4). Preoperative and postoperative best corrected visual acuity (BCVA),

intraocular pressure (IOP), central corneal thickness (CCT), and postoperative IOL-endothelium distance were measured in all cases. Postoperative complications were recorded.

Results  The mean preoperative BCVA was 0.58+0.20 /2.44+0.89 /0.53+0.26 /0.90+0.73, the mean postoperative BCVA was 0.33+0.57 /0.80+0.84 /0.50+0.62 /0.95+1.37 LogMAR in
the groups, respectively. The distance between IOL and the endothelium was 3.11+0.28 /2.77+0.32 /3.09+0.37 /3.09+0.37 mm. Cystoid macular edema (CME) in 2 patients,
uveitis in 1 patient, IOL decentralization in 1 patient in Group 1; CME in 1 patient, and IOL decentralization in 3 patients in group 2; uveitis and CME in 2 patients, retinal

detachment (RD) in 1 patient, IOL decentralization in 3 patients in group 3; CME in 1 patient and RD in 1 patient in group 4 were observed postoperatively.

Conclusion  The patient’s clinical characteristics, the available equipment's condition, and the surgeon's experience are important in selecting the IOL implantation technique in patients with
capsular insufficiency. Each IOL implantation method has its own advantages and disadvantages. We believe that the ISIOL implantation method will be an alternative to other

IOL implantation methods, with relatively easy application and no required specific design IOL in patients with capsular insufficiency.

Keywords — Capsular insufficiency; foldable posterior chamber IOL; IOL implantation; IOL with iris sutured; zonular insufficiency.
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GIRiS
Katarakt ekstraksiyonu ve géz ici lens (GIL) implantasyo-
nu, tim cerrahi tedaviler igerisinde en sik uygulanan ve
en bagarili prosediirdiir.* Cerrahi esnasinda arka kapsiil
hasar1 olugsmussa ve yeterli arka kapsiil/zoniil destegi varsa
ilk tercih edilecek yontem GILi kapsiil icine veya sulkusa
yerlestirmektir. Kapsiil/zoniil desteginin yetersiz oldugu
durumlarda, 6n kamaraya a¢1 destekli ve iris destekli 6n
kamara lensleri (OKL); arka kamaraya ise iris sitiirlii ve
skleral stttrli arka kamara lensleri (AKL) kullanilmakta-

dir.?*

Caligmamizda kapsiil/zoniil destegi yetersiz olan olgularin
tedavisinde irise siitiirlii olarak implante edilen tek parca
hidrofobik akrilik AKTlerin, postoperatif donemdeki ana-
tomik ve fonksiyonel basarisi, erken ve ge¢ donem komp-

likasyonlari arastirildi.

GEREC ve YONTEMLER
Sakarya Universitesi Egitim ve Aragtirma Hastanesinde
2009-2012 arasinda, yeterli kapsiil/zoniil destegi olmayan,
irise siitiirlii tek parga hidrofobik katlanabilir arka kamara
GIL (ISGIL) implantasyonu yapilmis 30 olgunun 30 gozii-
ne ait kayitlar retrospektif olarak incelendi ve olgu serisi
seklinde sunuldu. Sakarya Universitesi Tip Fakiiltesi Giri-
simsel Olmayan Etik Kurulu'ndan 24/12/2012-15 tarihin-
de onay alinmis ve 389998 tez numarasi ile 2013 yilinda

Tipta Uzmanlik Tezi olarak yayimlanmustir.

Olgular 4 gruba ayrilarak incelendi. Grup 1 (2,8 mm ke-
siden primer ISGIL implantasyonu): Fakoemiilsifikasyon
(FE) cerrahisi yapilirken kapsiil ve/veya zoniil yetmezIligi
gelisen olgularda ayni cerrahide ISGIL implantasyonu.
Grup 2 (6 mm kesiden primer ISGIL implantasyonu):
Ekstrakapstiler katarakt cerrahisi yapilirken kapsiil ve/
veya zoniil yetmezligi gelisen veya intrakapstiler katarakt
cerrahisi yapilan olgularda ayni cerrahide ISGIL implan-
tasyonu. Grup 3 (Sekonder ISGIL implantasyonu): Daha
once gecirilmis cerrahi nedeniyle afak olan olgularda IS-

GIL implantasyonu. Grup 4 (GIL stabilizasyonu): Psédo-
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fak olan ve GIL desantralizasyonu gelisen olgularda, kendi

GILi kullanilarak yapilan ISGIL implantasyonu.

Preoperatif ve postoperatif en iyi diizeltilmis gorme kes-
kinligi (EDGK), applanasyon tonometrisi ile goz i¢i basin-
c1 (GIB) él¢iimil, ultrasonik pakimetre (Pacline®, Optikon,
Roma, [talya) ile merkezi korneal kalinlik (MKK) 6l¢iimii,
preoperatif eslik eden travma ve makiilopati varligi, pos-
toperatif 6. ayda ultrasonik biyomikroskobi (UBM) (Ete-
cubed®, Ellex, Adelaida, Avustralya) ile GIL-endotel arasi
mesafe 6l¢ctimii (Sekil 1), erken ve ge¢ donem komplikas-
yonlar kaydedildi. En az 6 aylik takibi olan olgular ¢aligma
kapsamina dahil edildi.

Distance between the IOL|

and corneal endothelium

Sekil 1 UBM cihazi ile postoperatif GIL-endotel arasi mesafe

olciimii yapilmast.

Istatistiksel analiz icin SPSS (IBM SPSS Statistics, Version
24.0. Armonk, NY: IBM Corp.) istatistik programi kulla-
nildi. Numerik degerler ortalama + standart sapma olarak
sunuldu. Normallik dagilim: Kolmogorov-Smirnov testi
ile degerlendirildi. Preoperatif ve postoperatif degerlerin
kiyaslanmasinda Wilcoxon signed rank testi kullanildi,

p<0,05 degeri anlamli kabul edildi.

Cerrahi Teknik
GIL implantasyonundan énce, n kamarada vitreus tespit
edilen olgulara, 150-200 mmHg vakum, 1000 kesi/dakika
hizinda 6n vitrektomi uygulandi. Midriasis olan gozlerde,
karbakol (Miostat®, Alcon, Texas, Amerika) kullanilarak
myozis saglandi. Infiizyon kilifi ¢ikartilmis 20 gauge 6n
vitrektomi probu ile 50 kesi/dakika hizinda, 100 mmHg
vakum ile baglangicta sadece vakum kullanilarak saat 6

hizasinda iris 1/3 mid-periferden yakaland: ve dikkatli ve
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kontrollii bir sekilde iridotomi yapildi. Saat 12 hizasinda
da ayni islem tekrarlanarak ikinci iridotomi olusturuldu.
iridotomilerin 180° karsilikli ve aralarinda 6,5-7 mm me-
safe olmasina dikkat edildi. Katlanabilir AK GIL 6n kama-
raya implante edildi ve rotator yardimiyla haptikleri iris
6n yliziinde 6nce saat 6, sonra saat 12 hizasindaki irido-
tomilerden gegirildi ve haptiklerin iris arkasina yerlesmesi
saglandi. Iridotomilerin uygun mesafe-yeterli bityiikliikte
olmadig1 olgularda, haptiklerden biri ya da her ikisi 10/0

naylon sitiir ile irise siitiire edildi. ($ekil 2 ve Resim 1)

iridotomiler arasi 6,5-7 mm ve
180 derece Kkarsilikli

infazyon 'kilifi gikarilmig 6n
vitrektomi probu

C

D

Sekil 2 Cerrahi teknik sematik ¢izimi A: Infiizyon kilifi takily
20 gauge on vitrektomi probu ile 150-200 mmHg vakum,
1000 kesi/dakika hizinda én vitrektomi yapilmast. B: Infiiz-
yon kilift ¢ikarilmis 20 gauge on vitrektomi probu ile 50 kesi/
dakika mzinda, 180° karsilikls olarak, aralarinda 6,5-7 mm
mesafe bulunan iki adet iridotomi agilmasi. C: Arka kamara
GILin kartus ile 6n kamaraya yerlestirilmesi. D: GIL hap-
tikleri iridotomi deliklerinden gecirilmis ve stabil olarak go-
riilmektedir. (Kesikli ¢izgili béliim iris arkasinda kalan GIL
haptikleridir.)

G

Resim 1 Cerrahi teknik A: Olgu afak olarak goriilmektedir.
B: 2,8 mmilik bigak ile saydam tiinel korneal kesinin yapil-
mast. C: Uzerinde infiizyon kilift takil, 20 gauge on vitrek-
tomi probu ile 150-200 mmHg vakum, 1000 kesi/dakika hi-
zinda on vitrektomi yapilmas. D: Infiizyon kilift gikarilmis
20 gauge 6n vitrektomi probuyla, 100 mmHg vakum ile saat
6 hizasinda irisin 1/3 mid-periferinden yakalanmasi. E: In-
Sfiizyon kilifi ¢ikarilmis 20 gauge 6n vitrektomi probu ile 50
kesi dakika hizinda saat 6 hizasinda iridotomi agilmas:. F:
Saat 12 hizasinda ayni islem tekrarlanmig ve 2 adet iridoto-
mi agilmis goriinmektedir. G: 2,8 mm’lik kesiden katlanabi-
lir arka kamara GILin 6n kamaraya yerlestirilmesi. H: GIL
rotatoru yardimi ile GIL haptiklerinin iridotomilerden gegi-
rilerek, iris arkasina yerlesmesinin saglanmasi. I: Giivenlik
iridotomisi agilmis, GIL haptikleri iridotomilerden gegiril-
mis ve GIL stabil olarak gériilmektedir.
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BULGULAR
Tablo 1de olgularin gruplara dagilimi, demografik 6zellik-

leri ve ortalama takip siireleri goriilmektedir.

Tablo 1. Olgularin demografik 6zellikleri ve ortalama takip siiresi
&} 9 I

1 3(%10) 3 0 74,30+9,80 22,60+8,60
2 8 (%26,7) 3 5 69,80+£11,90 | 16,40+10,10
3 15 (%50) 7 8 73,80+9,20 14,40+10,80
4 4(%13,3) 4 0 71,70+11,00 7,70+3,50

Grup 1de 3 olgunun ortalama yast 74,30+9,80 yil; orta-
lama takip stiresi 22,6+8,6 ay idi. Preoperatif ortalama
EDGK 0,58+0,20, postoperatif ortalama EDGK 0,33+0,57
LogMAR idi. Preoperatif GIB degerleri normal sinirlarda
iken, postoperatif bir hastada (olgu 2) medikal tedavi ile
kontrol edilebilen GIB yiiksekligi saptandi. Postoperatif
MKK artis1 ortalama 13,80+7,40 mikrometre (um), orta-
lama GiL-endotel aras1 mesafe 3,11+0,28 mm idi. U¢ ol-
guda da medikal tedavi ile diizelen gegici korneal 6dem
saptandi. Travma 6ykiisii olan bir olguda (olgu 1) +4 hiicre
diizeyinde iiveit ve 2 olguda (olgu 1 ve 2) KMO goriildii.
Bir olguda (olgu 3), iridotomiler genis ve haptik siitiire
edilmediginden saat 12 hizasinda GIL haptiginin iridoto-
miden ¢ikmasi nedeni ile desantralizasyon goriildi. (Re-

sim 2)

"

Resim 2 Grup 2 olgu 3; her iki GIL haptigi de irise siitiire
edilmemis, iridotomiler genis ve giivenlik iridotomisi saat 12
hizasimdaki iridotomiye yakin agilmistir. Saat 12 hizasinda
GIL haptiginin iridotomiden ¢ikmas: nedeni ile GIL desant-

ralizasyonu goriilmektedir.

Grup 2de 8 olgunun ortalama yas1 69,80+11,90 yil; orta-
lama takip siiresi 16,40+10,10 ay idi. Preoperatif ortalama
EDGK 2,44+0,89, postoperatif ortalama EDGK 0,80+0,80
LogMAR idi. Postoperatif 2 olguda (olgu 3 ve 8) medikal
tedavi ile kontrol edilebilen GIB yiiksekligi saptandi. Pos-
toperatif MKK artis1 ortalama 13,80+7,40 um, ortalama
GIL-endotel arast mesafe 2,77+0,32 mm idi. Bes olguda
(olgu 2,3,4,6 ve 8) medikal tedavi ile diizelen gegici korneal
6dem saptandu. Bir olguda (olgu 6) KMO, 3 olguda (olgu
2,3 ve 6) haptik siitiire edilmediginden, GIL haptiginin
iridotomiden ¢ikmast nedeni ile GIL desantralizasyonu

gorildi.

Grup 3’te 15 olgunun ortalama yast 73,8+9,2 yil; ortala-
ma takip stiresi 14,4+10,8 ay idi. Preoperatif ortalama
EDGK 0,53+0,26, postoperatif ortalama EDGK 0,50+0,62
LogMAR idi. 2 olguda (olgu 3 ve 15) postoperatif EDGK
seviyesi, preoperatif EDGK seviyesine gore azalmis, 2 ol-
guda (olgu 7 ve 10) ise ayn1 seviyede idi. Postoperatif 5
olguda (olgu 3, 4, 8, 14, 15) endotelde, 5 olguda (olgu 3,
8,9, 12, 14) ise 6n kamara agisinda pigment dispersiyonu

saptandi. Pigment dispersiyonu saptanan olgularda, GIB
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normal sinirlarda idi. Postoperatif 2 olguda (olgu 1 ve 3)
+1 hiicre diizeyinde iiveit, 5 olguda (olgu 3,9,11, 14 ve 15)
medikal tedavi ile kontrol altina alinabilen GIB yiiksekligi
saptand1. Postoperatif MKK artis1 ortalama 6,80+0,80 pm,
GIL-endotel arasi mesafe 3,09+0,37 mm idi. Yedi olguda
(olgu 1,4,9,10,11,12,14) medikal tedavi ile diizelen gegcici
korneal 6dem saptandi. Iki olguda KMO (olgu 7 ve 10) ve
iveit (olgu 1 ve 3), 1 olguda (olgu 3) RD gorildii. Sekiz
olguda saat 12 hizasinda, haptik irise siitiire edilmisti, bir
olguda (olgu 1) iridotomiler kargilikli agilmadigindan, saat
6 hizasinda haptigin iridotomiden ¢ikmasi nedeni ile de-
santralizasyonu goriildii. Yedi olguda her iki haptik de irise
stitiire edilmemisti, 2 olguda (olgu 9 ve 15) saat 12 hizasin-
da haptigin iridotomiden gikmasi nedeni ile desantralizas-

yonu goriildil. (Resim 3)

Resim 3 A: Grup 3 olgu 1; saat 12 hizasinda GIL haptigi irise

siittire edilmis, ancak iridotomiler 180° karsihikli agilmadi-
§indan, saat 6 hizasinda GIL haptiginin iridotomiden ¢ik-
mast nedeni ile gelismis GIL desantralizasyonu gériilmekte-
dir. B: Sekonder ISGIL implantasyonu yapilmas olgu 9da her
iki GIL haptigi de irise siitiire edilmemis, saat 12 hizasinda
GIL haptiginin iridotomiden ¢tkmast nedeni ile gelisen GIL

desantralizasyonu goriilmektedir.

Grup 4’te 4 olgunun ortalama yas1 71,7£11 yil; ortalama
takip stiresi 7,70+3,50 ay idi. Preoperatif ortalama EDGK
0,90+0,73, postoperatif ortalama EDGK 0,96+1,37 Log-
MAR idi. Postoperatif 2 olguda (olgu 1 ve 2) medikal te-
davi ile kontrol altina aliabilen GIB yiiksekligi saptandi.
Postoperatif MKK artist ortalama 19,50+9,10 um, GIL-en-
dotel arasi mesafe 3,27+0,80 mm idi. Iki olguda (olgu 2 ve
3) medikal tedavi ile diizelen gegici korneal 6dem saptand.
Bir olguda (olgu 1) KMO, 1 olguda (olgu 3) RD goriildii.

Istatistiksel degerlendirmede toplam 30 hastada, EDGK
degerlerinde ameliyat sonrasinda ameliyat 6ncesine gore
anlamli artig saptandi (p=0,003). Ameliyat 6ncesi ve son-
ras1 GIB degerleri arasinda istatistiksel olarak anlaml fark
saptanmadi (p=0,070). MKK degerlerinde, ameliyat son-
rasinda ameliyat Oncesi gore istatistiksel olarak anlaml

artis saptandi (p<0,05).

Tablo 2de olgularin preoperatif-postoperatif EDGK, GIB,
MKK ve postoperatif GIL-endotel arasi mesafe degerleri
ve Tablo 3’te ise olgularda preoperatif okiiler travma, ma-
kiilopati varlig1 ve postoperatif gelisen komplikasyonlar

gortlmektedir.
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Tablo 2 Preoperatif-postoperatif EDGK, GIB, MKK ve postoperatif GIL-endotel arast mesafe degerleri.

Preop. Postop. Prepp. PosFop. Preop. Postop. Rostop,

EDGK EDGK GIB GIB MKK MKK GIL-End.
Grup 1
Olgu 1 0,40 0,30 16 18 525 538 3,28
Olgu 2 0,54 0,30 16 18* 540 540 3,27
Olgu 3 0,80 0,40 12 10 484 510 2,78
Ortalama 0,58+0,20 0,33+0,57 14,6+2,30 15,3+4,60 516,3+28,90 529,3+16,70 3,11+0,28
Grup 2
Olgu 1 0,54 0,20 14 11 565 595 2,79
Olgu 2 3,00 0,10 17 7 470 475 3,11
Olgu 3 2,00 2,00 22* 17* 520 538 2,36
Olgu 4 3,00 2,00 9 12 530 550 2,95
Olgu 5 3,00 0,40 40* 12 500 505 2,21
Olgu 6 3,00 1,30 13 10 525 540 2,83
Olgu 7 3,00 0,40 12 13 530 532 2,91
Olgu 8 2,00 0,00 19 16* 530 545 3,06
Ortalama 2,44+0,89 0,80+0,84 18,20+9,70 12,2043,10 521,20+27,3 535+34,70 2,7740,32
Grup 3
Olgu 1 0,30 0,10 14 15 520 528 3,61
Olgu 2 0,10 0,00 15 18 585 585 3,31
Olgu 3 0,54 2,00 18* 16* 550 560 3,41
Olgu 4 0,40 0,30 12 11 528 530 3,03
Olgu 5 0,70 0,18 12 11 555 565 3,08
Olgu 6 0,30 0,20 12 15 570 580 2,21
Olgu 7 0,50 0,50 10 12 530 538 2,29
Olgu 8 0,70 0,30 13 15 540 550 3,32
Olgu 9 0,54 0,40 12* 16* 590 595 3,28
Olgu 10 0,50 0,50 13 12 560 568 3,16
Olgu 11 0,54 0,30 16* 15* 510 517 3,21
Olgu 12 0,70 0,30 12 9 525 534 3,19
Olgu 13 0,54 0,30 16 10 560 570 3,12
Olgu 14 0,40 0,18 17* 13* 520 530 3,06
Olgu 15 1,30 2,00 13* 10* 495 505 3,11
Ortalama 0,53+0,26 0,50+0,62 13,60+2,20 13,20+2,70 543,5+27,50 550,3+26,70 3,09+0,37
Grup 4
Olgu 1 2,00 0,20 19 18* 505 525 3,28
Olgu 2 0,54 0,54 14* 10* 585 600 3,31
Olgu 3 0,54 0,10 11 12 525 528 3,15
Olgu 4 0,54 3,00 14 12 580 620 3,34
Ortalama 0,90+0,73 0,96+1,37 14,5+3,30 13,0+3,40 548,7+39,80 568,2+48,90 3,27+0,80
p¥ degeri (30 Olgu) 0,003 0,070 0,000

Preop. EDGK: Preoperatif en iyi diizeltilmis gorme keskinligi (LogMAR), Postop. EDGK: Postoperatif en iyi diizeltilmis gorme keskinligi
(LogMAR), Preop. GIB: Preoperatif goz i¢i basinct (mmHg), Postop. GIB: Postoperatif goz igi basinct (mmHg), Preop. MKK: Preoperatif
merkezi korneal kalinlik (um), Postop. MKK: Postoperatif merkezi korneal kalinlik (um), Postop. GIL-End: Postoperatif GiL-endotel arast

mesafe(mm)

*Medikal tedavi ile goz i¢i basinci. ¥: Wilcoxon signed rank test. p<0,05 anlamli kabul edildi.
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Tablo 3 Preoperatif okiiler travma, makulopati varlig1 ve postoperatif gelisen komplikasyonlar

Travma Mak. KO AP EP Uveit KMO RD DS
Grup 1
Olgu 1 + + + +
Olgu 2 + + +
Olgu 3 + + +
Grup 2
Olgu 1
Olgu 2 + +
Olgu 3 + + +
Olgu 4 + + + +
Olgu 5 +
Olgu 6 + + + + + +
Olgu 7 +
Olgu 8 + +
Grup 3
Olgu 1 + + +
Olgu 2 +
Olgu 3 + + + + + +
Olgu 4 + + +
Olgu 5
Olgu 6
Olgu 7 +
Olgu 8 + +
Olgu 9 + + + +
Olgu 10 + +
Olgu 11 +
Olgu 12 + +
Olgu 13 +
Olgu 14 + + +
Olgu 15 + + +
Grup 4
Olgu 1 +
Olgu 2 + +
Olgu 3 + + + +
Olgu 4 +

Travma.: Preoperatif okiiler travma varli1, Mak.: Preoperatif makulopatigi varligi, KO: Korneal 8dem, AP: Acida pigment dispersiyonu,
EP: Endotelde pigment dispersiyonu, KMO: Kistoid makuler §dem, RD: Retina dekolmani, DS: Desantralizasyon.
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TARTISMA
Kapsiil ve/veya zoniil desteginin yetersiz oldugu durum-
larda ag1 destekli OKL, iris destekli OKL veya iris siitiirli
AKL, skleral stitiirli AKL siklikla kullanilan yontemlerdir.
Literatiirde kontrol grubu yoklugu nedeniyle, hangi GIL
implantasyon yonteminin segilecegi konusunda goris bir-
ligi yoktur ve tekniklerin birbirine belirgin tstiinliikleri
gosterilememistir.*® Kapsiil ve/veya zonil yetmezliginde
primer GIL implantasyonunda postoperatif EDGK sevi-
yesinin 0,3 LogMAR ve tizerinde olmasi en 6énemli basari
kriteri olarak kabul edilmektedir.*® Primer a¢1 destek-
li OKL implantasyonunda 0,3 LogMAR ve iizeri EDGK
%65-82, primer skleral siitiirli AKL implantasyonunda
ise %53.8-100 oraninda bildirilmistir.5 Komplike kata-
rakt cerrahisi sonrasinda, primer a1 destekli OKL ve sk-
leral stittirlit AKL karsilastirmasinda iki yontem arasindan
anlamli fark saptanmamustir.® Caliymamizda, postoperatif
EDGK primer implantasyon yapilan Grup 1'de 2 olguda
(%33,3) 0,3 LogMAR ve lizeri; grup 2'de 3 olguda (%37,5)
0,3 LogMAR ve tizeri, 3 (%37,5) olguda ise 1,00 LogMAR
ve altinda saptandi. EDGK 1.00 LogMAR ve altinda olan
bir olguda preoperatif makiilopati, bir olguda postoperatif
KMO, bir olguda ise glokom progresyonuna bagl optik

atrofi saptandi.

Sekonder ag1 destekli OKL implantasyonunda 0,3 Log-
MAR ve tizeri EDGK %50-93, skleral siittirli AKL imp-
lantasyonunda ise %53,8-77,8 oraninda bildirilmistir.®
Sekonder iris siitiirlit AKL implantasyonunda hastalarin
%93,8’inde postoperatif EDGK, preoperatif EDGK’ye esit
veya daha fazla saptanmigtir.”® Sekonder iris stitiirlii 46 goz
tizerinde yapilan calismada, %95,7 hastada postoperatif
EDGK, preoperatif EDGK ile ayn1 veya artmis oldugunu
saptanmistir.’ Literatiirde sekonder GIL implantasyonun-
da EDGK'nin az olmasmin en sik nedeni KMO olarak
bildirilmektedir ancak ¢calismamizda sekonder ISGIL imp-
lantasyon grubunda literatiirden farkli olarak postopera-
tif EDGK, preoperatif EDGKden disiik olan 2 hastanin
birinde RD digerinde ise total optik atrofi saptandi. Grup
4’te ise 2 olguda postoperatif EDGK seviyesinde artis, 1

olguda ise RD, 1 olguda ise KMO nedeniyle postoperatif
EDGKde artis saptanmadi. Téim hastalar degerlendirildi-
ginde postoperatif EDGK'de preoperatif EDGK seviyesine
gore istatistiksel olarak anlamli artis saptandi (p=0,003).
ISGIL implantasyon yontemi, gorme degerleri agisindan
kapstll ve/veya zonil yetmezligi olan olgularda uygulana-

bilecek bir yontemdir.

Literatiirde MKK artis1 ile korneal dekompansasyon ara-
sinda iligki bildirilmesine ragmen', bir¢ok c¢alismada
MKK degisiminin kornea endotel fonksiyonunu goster-
medigi, kornea endotel fonksiyonunu saptamak i¢in, en-
dotel hiicre morfolojisi ve sayiminin yapilmasi gerektigi
bildirilmistir.'"*? Calisgmamizin zayif yani endotel hiicre
sayisinin degerlendirilememesidir. Ancak olgularda sapta-
nan MKK artis1 klinik olarak anlamli degildi ve higbir has-
tada korneal dekompansasyon gériilmedi. OKL implan-
tasyonunda, GILin kornea endoteline yakinligi nedeni ile
korneal dekompansasyon riski mevcuttur. Iris destekli GIL
implantasyonunda ise pigment dokiilmesine bagli gelisen
kronik enflamasyon kornea hasarina neden olabilmekte-
dir."** GIL-endotel aras1 mesafe UBM ile iris destekli OKL
implantasyonunda ortalama 1,85 mm, kapsiil i¢ci AKL imp-
lantasyonunda ortalama 3,72 mm?", iris siitiirlit AKL imp-
lantasyonunda ortalama 3,84 mm', skleral siitiirlit AKL
implantasyonunda ise ortalama 3,47 mm bildirilmistir."”
Caligmamizda GiL-endotel arasi mesafe 2,21-3,61 mm
arasinda saptandi. GIL haptiklerinin iris plani arkasinda
kalmas1 ve optigin endotelden uzak yerlesimi nedeniyle
korneal komplikasyon riskinin azaldigini diisiinmekteyiz.
Ancak bu konuda karar verebilmek icin daha uzun takip

stiresine ve endotel hiicre sayimina ihtiyag vardir.

Aq1 destekli OKLde de irise temas nedeniyle pigment dé-
kiilmesi ve {iveit gelisimi goriilebilmektedir.* Iris destekli
GIL implantasyonunda, GILin irise kronik siirtiinmesi
sonucu iris pigment dokiilmesinin olabilecegi bildiril-
mektedir.'®?° Glokom progresyonu ac1 destekli OKL imp-
lantasyonunda sik karsilagilan bir durumdur.*>?"2 fris

destekli GIL implantasyonlarinda pigment dékiilmesine
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bagli sekonder glokom ve kronik enflamasyon sonucun-
da da KMO geligsimi goriilebilmektedir.'*'® Calismamizda,
gonyoskopik muayenede a¢ida ve endotelde 1liml1 pigment
dispersiyonu goriilmesine ragmen, grup 1de 1 olguda,
grup 3’te 2 olguda iiveit saptandi. Ayrica 2 olguda (grup
1-olgu 2, grup 4-olgu 2) agida pigment dispersiyonu ve
medikal tedavi ile kontrol edilebilen GIB yiiksekligi sap-
tand1. Postoperatif GIB ve glokom progresyonu agisindan
ISGIL implantasyon ydénteminin, iris destekli bir yéntem
olmasina ragmen kisa donem sonuglar agisindan gtivenilir

oldugunu diisinmekteyiz.

Postoperatif EDGK'yi etkileyen en nemli faktdriin KMO
gelisimi oldugu bildirilmektedir.** Literatiirde komplike
FE cerrahisinde KMO siklig1 %6,8-%10, intrakapsiiler ka-
tarakt ekstraksiyonunda ise % 2-7,6 oraninda bil oraninda
bildirilmektedir.”*?* Iris destekli GILin irise siirtiinmesi
sonucu olusturdugu kronik enflamasyonun KMO'Yyii ar-
tirdig1 diistintilmektedir.'®*¢ Baska bir ¢aligmada ise iris
siitiirlit AKLde, skleral siitiirlii AKL ve ac1 destekli OKLye
gdre daha az oranda KMO gelistigi bildirilmistir.”” Calis-
mamizda literatiirle uyumlu olarak, grup 1de 2 olguda,
grup 2de 1 olguda, grup 3de 2 olguda, grup 4de 1 olguda
postoperatif KMO goriildii. Postoperatif gelisen KMO’niin
cerrahi esnasinda olusan vitreus kaybina veya GIL imp-
lantasyonu nedenli enflamasyona mi1 bagli oldugu tartis-
malidir. Bu konuda karar verebilmek i¢in daha uzun takip

stiresine ihtiyag vardir.

Literattirde 6zellikle skleral sitirli AKLde sitiir gegisle-
ri esnasinda retinanin hasar gérmesi sonucu RD daha sik
goriilmektedir. GIL implantasyonu esnasinda, vitreusun
traksiyona ugramasi da RD’ye neden olabilir.?® Caligma-
mizda 2 olguda (grup 3-olgu 3, grup 4-olgu 3) RD goriildii.
Literatiirde GIL desantralizasyonu tiim GIL implantasyon
yontemlerinde goriilen en genel postoperatif komplikas-
yon olarak bildirilmektedir.** Ozellikle siitiirli AKLde
siitiir gevsemesine bagl GIL desantralizasyonu gériilebil-
mektedir.” Caligmamizda 7 olguda (%23,3) iridotomile-

rin genis agilmasi, 180° karsilikli olarak agilmamasi veya

genis acilan iridotomiden haptigin siitiire edilmemesine
bagli olarak desantralizasyon gelisti. Ancak iris posterio-
ru veya skleral siitiirlii implantasyon yéntemlerinde, GIL
desantralize oldugunda vitre igine diisebilirken, ISGIL
implantasyonunda GIL 6n kamarada kalmakta ve basit bir
yontem ile GIL haptigi irise siitiire edilerek santralizasyon
saglanmaktadir. ISGIL tekniginde desantralizasyon gelisi-
mini 6nlemek i¢in, iridotomiler aralarinda 6,5-7 mm me-
safe olacak sekilde 1800 karsilikli olarak a¢ilmaly, iridoto-
mi agiklig1 genis olan gozlerde haptiklerden biri veya her

ikisi irise sttiire edilmelidir.

GIL sublukse ise repozisyon yapilabilir ya da hasarli ise
cikarilmast gerekebilir.”® Sublukse GIL irise veya skleraya
siitiire edilebilmektedir.***> Caligmamizda da GIL stabili-
zasyon grubunda olgularin kendi GILi én kamaraya ali-
narak ISGIL teknigi ile santralizasyon saglanmistir. ISGIL
implantasyon tekniginin GILi ¢ikarmadan tekrar stabili-

zasyon saglanabilmesi yontemin basarili bir yontidir.

GIL implantasyon yéntemi se¢iminde, gdziin preoperatif
durumu, hekimin tecriibesi ve eldeki teknik donanimlar
énem kazanmaktadir. ISGIL implantasyon tekniginde,
katlanabilir hidrofobik AKL kullanilmakta, 6zel tasarim
GIL gereksinimi olmamaktadir. Caligmamizda, olgu say1-
st ve takip siiresi sinirhidir. ISGIL implantasyon teknigine
bagli gelisen komplikasyonlarin ve cerrahi ile ilgili giicliik-
lerin tam olarak ortaya konabilmesi i¢in daha fazla olgu
tizerinde ve daha uzun takip stireli ¢alismalarin yapilma-
stna ihtiyag vardir. Ancak ISGIL implantasyon tekniginin
kapsiil ve/veya zoniil yetmezlikli olgularda nispeten uygu-
lamasi kolay olmas, fazla cerrahi tecriibe gerektirmemesi,
6zel donanim GIL gerektirmemesi, kisa operasyon siiresi
nedeni ile diger GIL implantasyon yéntemlerine alternatif

bir teknik olarak kullanilabilecegini diistinmekteyiz.
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0z

Diinya Saglik Orgiitii (DSO), etkili tedavilere ek olarak pandemiyi kontrol edebilmek igin asilarin gelistirilmesi 6nceligini vurgulamaktadur. Etkili saglik politikalarinin
belirlenmesi i¢in COVID-19 asilariin kabul edilebilirliginin ve as1 igin 6deme istekliliginin bilinmesinin 6nemli oldugu diisiiniilmektedir. Bu galisma, bireylerin
COVID-19 asis1 igin 6deme istekliligini ve 6deme istekliligini etkileyen etmenleri ortaya koymayi amaglamaktadir. Calismada, COVID-19 agis1 igin 6deme istekliligini
inceleyen aragtirmalar sistematik olarak derlenmistir. Farkli iilkelerde yapilan ¢alismalar katilimcilarin yiiksek oranda agilama niyetinin oldugunu ve COVID-19 agis1 igin
odeme istekliliginin 6,81-291 USD arasinda degistigini gostermektedir. Aylik gelirin daha yiiksek olmasi ve COVID-19 ile enfekte olma riskinin daha yiiksek algilanmasi
odeme istekliligi ile iligkili bulunmustur. Bireylerin COVID-19 ag1 maliyetine gelirleri 6l¢iisiinde katki saglamasinin kamu saglik harcamasi tizerindeki yiikii azaltabilecegi
diisiiniilmektedir. Bununla birlikte, yeterince yiiksek bir ag1 kapsami elde etmek i¢in agilarin siibvanse edilmesi gerekmektedir.

Anahtar  Odeme Istekliligi; COVID-19; Ast
kelimeler

Abstract

World Health Organization (WHO) emphasizes the priority of developing vaccines to control the pandemic in addition to effective treatments. It is considered important to know the accep-
tability of the COVID-19 vaccines and the willingness to pay for the vaccine in order to determine effective health policies. This study aims to reveal the factors affecting the willingness and
individuals’ willingness to pay for the COVID-19 vaccine. In the study, research examining the willingness to pay for the COVID-19 vaccine was systematically reviewed. Studies conducted in
different countries show that participants have a high rate of vaccination intention and their willingness to pay for COVID-19 vaccine varies between 6.81-291 USD. Higher monthly income
and higher perceived risk of being infected with COVID-19 were associated with willingness to pay. It is thought that the contribution of individuals to the cost of COVID-19 vaccine to the extent
of their income can reduce the burden on public health expenditures. However, vaccines need to be subsidized to achieve sufficiently high vaccine coverage.

Keywords  Willingness to Pay; COVID-19; Vaccine
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GIRiS
SARS-CoV-2 Cinin Wuhan sehrinde agiklanamayan
pnomoni vakalar1 kaydedildiginde ortaya ¢ikmistir. Ge-
riye doniik yapilan aragtirmalar, Aralik 2019da hastaligin
baslangici olan ek vakalar: tespit etmistir. Bulgular, bunun
Coronaviridae ailesine ait pozitif sarmalli bir RNA viriisii
oldugunu ve insanlar i¢in yeni oldugunu goéstermistir.' So-
nug olarak 7 Ocak 2020 tarihinde belirlenen bu yeni viriis
Diinya Saglik Orgiitii (DSO) tarafindan COVID-19 olarak

adlandirilmakla birlikte pandemi olarak ilan edilmigtir.!

Diinyanin dort bir yanindaki bilim insanlari, CO-
VID-19’un tedavi yontemini kesfetmek ve gelistirmek icin
caligmaktadir.? Bununla birlikte DSO AR-GE Plan, etkili
tedavilere ek olarak pandemiyi kontrol edebilmek i¢in ag1-
larin gelistirilmesi onceligini vurgulamistir.’ COVID-19
vakasi ortaya ¢iktiktan 65 giin sonra bilim insanlar1 virii-
stin genetik dizisini tespit etmislerdir. Bunun tzerine ast
gelistiricileri hem viriisti inaktif forma sokmaya hem de
ham genetik kodlar1 (DNA veya RNA yaklasim1) bagisik-
lik sistemine savagmasini 6gretecek viriis proteinleri en-
jekte edilmesi caligmalarina baglamislardir.* DSO kaynak-
larna gore diinya genelinde 330dan fazla SARS-COV-2/
COVID-19 ast adayr bulunmaktadir. Bu ¢aligmalarin
onemli bir kism1 heniiz klinik 6ncesi arastirmalar arasinda

yer almaktadir.®

Su anda acil kullanim onayi alan ve diinyada uygulamada
olan agilar ile gelistirme agamasinda bulunan diger agilara
yonelik etkili saglik politikalarinin belirlenmesi noktasin-
da COVID-19 asisinin kabul edilebilirliginin ve as1 i¢in
6deme istekliliginin bilinmesi 6nemlidir.* COVID-19 as1-
sinin tanitimi ve tedariki i¢in yapilacak planlamada, aginin
maliyetinin hangi kesim tarafindan karsilanmasi gerektigi,
kamunun ag1 maliyetini ne dereceye kadar siibvanse etme-
si gerektigi gibi hususlarin degerlendirilmesi 6nemlidir.”
Bu baglamda bu ¢alismada o6ncelikle 6deme istekliligin-
den bahsedilmis, ardindan COVID-19 asis1 6deme istek-
liligi ile ilgili yapilan ¢alismalar incelenmistir. COVID-19

agisina yonelik politikalar belirlenirken, as1 maliyetinin ne

kadarinin bireylerden elde edilen katk: paylari ile saglana-

bileceginin bilinmesinin 6nemli oldugu disiiniilmektedir.

Odeme Istekliligi -Willingness to Pay- (WTP)
fyi bir fiyatlandirma stratejisi uygulamak icin miisterile-
rin 6demeye hazir olduklar1 para miktarmmn iyi tahmin
edilmesi gerekmektedir. Tiiketicilere sunulan farkl: fiyat-
lar mal/hizmet aleyhinde veya lehinde tercih olanag: sag-
lamaktadir. Dogru fiyatin belirlenmesi en zor seylerden
biridir. En temel anlamiyla 6demeye istekliligi, kisinin bir
mal/hizmet igin 6demeyi kabul etmeye hazir oldugu en
yuksek fiyattir.® Yani 6deme istekliligi temel olarak bir mal
ya da hizmet i¢in tiiketicinin katlandig1 maliyeti; mal ya da
hizmetin tiiketici nezdindeki degerini yansitmaktadir. Bu
noktada bireylerin saglik diizeylerini iyilestirmek ve 6liim
riskini azaltmak i¢in 6demeye razi oldugu deger 6deme is-
tekliligi yaklasimi ile agiklanmaktadir.® Ekstra-refah¢i go-
riige gore saglik; bir miiddahaleden beklenen yarar1 6lgmeyi
saglayan 6deme istekliliginden fazlaca etkilenmektedir.’
Maliyet-fayda analizlerinde yaygin olarak kullanilan 6de-
me istekliligi politikacilar i¢in biitiinliik¢ii degerlendirme-
lere imkén saglamanin yaninda politikacilara uygulama-
da olan politikalarin finansal sitirdiiriilebilirligi hakkinda
onemli bilgiler sunmaktadir.' Ancak bu yaklasim kisi sag-
ligin1 ve yasam kalitesini parasal olarak ol¢iimlediginden
beraberinde etik kaygilar da barimndirmaktadir.’® Litera-
tiirde saglik alaninda; tedavi hizmetleri, saglik sigortasi,
danigmanlik hizmetleri ve as1 gibi birgok ana basglik icin
odeme istekliligi caligmalar: bulunmaktadir.'>*!* Sekill'de
6deme istekliligi tahmini i¢in uygulanan yontemler gos-
terilmektedir. Saglik alaninda yapilan s6z konu 6deme is-
tekliligi calismalari genellikle miisteri anketleri araciligi ile

tahmin edilmektedir.
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Sekil 1. Odeme istekliligi tahmini icin kullamlan yontemle-

rin simiflandirilmas1.®

Odeme istekliligini ortaya ¢ikarmadaki bilinen en eski
yontem tiiketicilere dogrudan anket uygulamaktir. Birey-
lere sunulan saglik hizmetleri i¢in ne kadar 6demeye raz
olduklari, esik degerler belirlenerek asamali sekilde satin
almaktan vazgectikleri noktaya kadar sorularak anketler
gergeklestirilmekte ve nihayetinde sunulan saghik hizmeti
icin 6deme istekliligi ortaya ¢ikarilmaktadir. Ornegin kati-
limcilara teklif edilen saglik hizmeti veya tirtiniin dogasina
............. i¢in en fazla ne kadar 6demeye razi olur-
sunuz?” diye sorulabilmektedir.”® Veyahut, katilimcilara
rastgele bir tutar teklif edilerek teklif edilen tutar1 6demeye
istekli olup olmadiklar: sorulmakta, cevap evet ise katilim-
ciya daha yiiksek tutar teklif edilip 6deyip 6demeyecegi,
cevab1 hayir ise daha diigiik bir tutar teklif edilerek bu tutar
i¢in 6demeye istekli olup olmadig: sorularak caligmalar ta-

sarlanmaktadir.'

Saglik hizmetlerinin sunumu ve finansmani agisindan il-
keler farkli strateji ve yontemleri uygulamaktadir. Ozellik-
le saglik hizmetleri finansmaninin kamu tarafindan kargi-
landig1 sistemlerde ekonomik agidan saglik hizmetlerinin
bir piyasa fiyatinin olmadigi dustiniilmektedir. Ancak
WTP bir bireysel davranis bi¢imi olarak literatiirde yerini
almaktadir ve WTP aragtirmalarinin yapilmasi politika ya-
picilar/karar vericiler i¢in 6nemli kanitlar sunmaktadir."”

Kisinin bir hastalia yakalanmasinda; hastaneye yatis da-
hil olmak tizere aldig1 tiim tibbi bakim giderleri dogrudan
bir maliyet ortaya ¢ikarirken hastalik asamasinda gegirilen
fakat esasinda iiretken olunmasi gereken zaman dolayli
maliyetlere sebebiyet vermektedir.'® As1 igin 6deme istek-
liligi bireylerin hastalik durumunda meydana gelebilecek

dogrudan ve dolayli maliyetlerden kaginmak igin razi ol-

duklar1 degeri yansitmaktadir.”® Bireylerin olast bir CO-
VID-19 hastaliginda ortaya ¢ikacak dogrudan ve dolayh
maliyetlerden kaginmak i¢in asiya ne kadar 6deme yapma
egiliminde olduklarinin tespit edilmesi saglik politikalar1

agisindan 6nemlidir.

Bu gerekgeler 151g1nda bu ¢aligmada farkl: tilkelerde yapi-
lan ¢aligmalara dayali olarak yetiskinlerin COVID-19 asis1
i¢in 6deme istekliligini incelenmistir. Calismada bireylerin
COVID-19 ass1 igin 6deme yapmaya istekli olduklar: esik
degerini belirlemek ve 6deme yapma istekliligini etkileyen
etmenleri ortaya koyarak saglik politikalarinin olusturul-

masinda katki saglamak amaglanmaktadir.

YONTEM
Bu ¢aligmada COVID-19 asist i¢in yetiskinlerin 6deme
istekliligini incelemek amaciyla Haziran 2021 tarihin-
de PubMed, Web of Science (WOS), Scopus ve Google
Akademik isimli bilgisayar destekli arama motorlarindan
Ingilizce “COVID-19 Vaccine’, “SARS-COV-2 Vaccine’,
“Willingness to Pay”, “WTP”, “COVID-19 Vaccine AND
Willingness to Pay”, Tiirkge “COVID-19 Asr, “SARS-
COV-2 Agt” ve “Odeme Istekliligi” anahtar kelimeler kul-
lanilarak tarama yapilmistir. Yapilan taramalar neticesinde
caligmanin anahtar kelimelerine uygun olacak sekilde Pu-
bMedden 19 adet arastirmaya WOS’tan 10 adet arastirma-
ya (WOS’ta bulunup PubMedde bulunmayan), Scopus'tan
2 adet arastirmaya (Scopus’ta bulunup WOS ve PubMedde
bulunmayan) ve son olarak Google Akademik’ten 8 adet
aragtirmaya (Google Akademik’te bulunup Scopus, WOS
ve PubMedde bulunmayan) ulagilmistir. Aragtirmanin sii-

reci Sekil 2de gosterilmektedir.
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Sekil 2. Arastirma Siireci

Sekilde gorildiigii tizere tarama sonucu elde edilen aras-
tirmalar ¢aliyma konusu ve amacina uygun olacak sekil-
de ikici bir degerlendirmeye alinmistir. Arastirmalardan
tam metnine ulasilamadig i¢in (n=4), 6deme istekliligi ile
ilgi olmadig1 ya da as1 etkinligi ve korumasi farkls olan iki
farkli as1 icin 6deme istekliligi amaciyla tasarlanmig calig-
ma oldugu igin (n=17); ve tam metninin dili Ingilizce veya
Tiirkge olmadid icin (n=2) olmak tizere toplam 23 calis-
ma degerlendirme dist birakilmistir. Sonug olarak kesitsel
tiirde toplumdaki tiim yetigkinleri temsil edecek sekilde
tasarlanmis ve bu calisma amaci ile anahtar kelimelerine
uygun tam metnine ulagilan Ingilizce veya Tiirkge yayin-

lanmuis olan 16 arastirma kalitatif senteze dahil edilmistir.

BULGULAR
Bu calisma konusu ile ilgili yapilan arastirmalar Asya,
Avrupa, Kuzey ve Giiney Amerika gibi diinyanin farkli
kitalarinda bulunan ilkelerde yurttilmustir. Tirkiyede
COVID-19 asis1 i¢in 6deme istekliligi konusunda herhan-
gi bir ¢aligmaya rastlanilmamigtir. Kalitatif senteze dahil
olan arastirmalar ve arastirma yapilan {ilkelerin ekonomik
ve demografik yapilari Tablo 1'de 6zetlenmektedir. Ulkele-
rin ekonomik ve demografik bilgileri Diinya Bankasrnin
internet sitesinden elde edilmistir.?’ Incelenen caligmalar-
da COVID-19 asist i¢in 6deme istekliliginin en diisiik 6,81
USD ile Hindistanda, en yiiksek ise 291 USD ile ABDde

oldugu gorilmektedir.

Malezyada COVID 19 asisin1 alma niyeti ve 6deme istekli-
ligi 1.159 katilimcr ile gergeklestirilen kesitsel bir aragtirma
ile incelenmistir. Arastirma bulgularina gore katilimcila-
rin %94,3’t (n=1.093) asty1 almak icin niyet bildirmistir.
Genel katilimcilarin bir COVID-19 agis1 i¢in 6demeye razi
olduklar: tutar 30,66 + 18,12 USDdir. Arastirma bulgula-
rina gore hane basina geliri 457 dolardan kiigiik olan kati-
limcilar bir COVID-19 asis1 i¢in 22,5 USD, hane bas: geliri
1.830 dolar olan katilimcilar ise 37,2 USD 6demeye istekli

olduklar1 miktardir.?!

Harapan ve arkadaslar1 1.359 katilimc ile gerceklestirdik-
leri kesitsel arastirmada Endonezyada COVID-19 asisi
6deme istekliligini degerlendirmek ve sosyo-demografik
veriler, aylik gelir ve SARS-CoV-2 ile enfekte olma ris-
ki gibi potansiyel belirleyiciyi toplamak i¢in bir dizi soru
gelistirilmistir. Katilimcilara ilk olarak COVID-19 agisini
kabul edip etmeyeceklerinin soruldugu galiymada 1.359
katilimcidan 911 (%6,6) ticretsiz olarak saglansa bile as1y1
reddedecegini, 203’ (%14,9) asinin tcretsiz saglanma-
st halinde as1 olmak istedigini, 1.065 (%78,3)’i ise CO-
VID-19 agist i¢in 6deme yapma istekliligini belirtmistir.
Daha sonra as1 i¢in 6deme istekliligi olan 1.065 kisiye ast
fiyatinin 15,47 USD, 30,94 USD, 61,88 USD ve 123,76 ol-
dugu 4 farkli senaryo i¢in asty1 alip almayacagi noktasinda
6demeye razi olduklar: tutar belirlenmeye ¢aligilmistir. Bu
caligmada 6deme istekliligini beyan eden katilimcilarin ast
i¢in ortalama 57,20 USD 6demede bulunacag: sonuglar
arasinda yer almustir. Ayrica toplam katilimcilarin %78,47i
ast fiyatinin 15,47 dolar, %55,41 30,94 dolar, %34,4’1 61,88
dolar ve %21,8 a1 fiyatinin 123,76 dolar oldugu durumda
6demeye istekli oldugu sonucuna ulagmislardir. Diizeltil-
mis lineer regresyon modeli sonuglarina gore asiya 6deme
istekliliginin en gliglii belirleyicisinin aylik gelir oldugu

sonucu bulgular arasinda yer almaktadir.”

Cinde COVID-19 ag1 talebini ve tereddiidiinii anlamak
i¢in 3.541 katilimcr ile bir kesitsel aragtirma gerceklesti-
rilmistir. Katilmeilarin 1.018’1 (%28,7) kesinlikle, 1.933’4

(%54,6) ise muhtemelen as1 edineceklerini beyan etmistir.
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Tablo 1. Kalitatif Senteze Dahil Edilen Aragtirmalar
Toplam Saglik - ; s
;21 raigrvm %nli:; KI:ﬁS;TCm;:U; Ulke Niifusu* Kisi Bast GSYH Harcamasinin Odem; I;trekhhgl
pildig ilimcr Sayist GSYH Oranr*™ utari
Wong et al., 2020 Malezya 1.159 32 Milyon 11.414$ 93,75 30,66 USD
;gazrgpan etal, Endonezya 1.359 270 Milyon 4.135$ %2,87 57,20 USD
Lin et al.,2020 Cin 3.541 1,3 Milyar 10.216$ %5,35 28 USD
zcoez“lia & Garci, sili 531 19 Milyon 14.896% %9,14 232 USD
ZG(;‘zrg‘a & Cerda, Sili 566 19 Milyon 14.896% %9,14 184,72 USD
gg;‘lna & Reindl, ABD 584 328 Milyon 65.297% %16,8 228-291 USD
Ilesanmi, Afolabi " . N
& Uchendu, 2021 Nijerya 440 200 Milyon 2.229% %3,89 13,16 USD
Kabir et al., 2021 Banglades 697 163 Milyon 1.855$ %2,34 7,08 USD
Han et al., 2020 Cin 2.126 1,3 Milyar 10.216$ %5,35 46 USD
ZQOIEi Wang, & Ni, Gin 1.188 1,3 Milyar 10.216% %5,35 21 USD
Mugqattash, Ni- o .
ankara & Traoret, B1rle§ 11.( Ara~p 1.109 9 Milyon 43.103$ %4,22 Ortalama Deger
Emirlikleri Yok

2020
Vo etal., 2021 Vietnam 495 96 Milyon 2.715% %5,91 85,92 USD
SO"zrl‘mﬂa etal, Hindistan 2.541 1,3 Milyar 2.0998 %3,54 6,81-13,62 USD
Wang et al.,, 2021 Cin 2.058 1,3 Milyar 10.216$ %5,35 36,8 USD
fga‘;%zﬁuo & Cin 1.179 1,3 Milyar 10.2168 %5,35 75-149 USD
Berghea et al., . o
2020 Romanya 203 19 Milyon 12.913% %5,57 20-200 EURO
*2019 Yili verileri
**2018 Yili Verileri

Bulgular degerlendirildiginde katilimcilarin COVID-19
asis1 igin razi olduklari 6deme tutarinin medyani 28
USDdir. COVID-19 agist i¢in marjinal 6deme istekliligi
ile iligkili faktorlerin ¢ok degiskenli regresyonu sonuglari
hane gelirinde meydana gelen bir artigla birlikte marjinal
6deme istekliliginde de benzer artigin yasandigini goster-

mektedir.°

Cerda ve Garcia (2021) Silide agirlikli olarak orta ve yiik-
sek gelirli sosyoekonomik gruplarda bulunan 531 katilimei
ile COVID-19 asis1 i¢in 6deme yapmaya istekliginin aras-
tirmiglardir. COVID-19 asist igin 6deme istekliligi degeri-

ni tahmin etmeyi amaglayan bu ¢alisma sonuglarina gore
katilmcilarin %17’si (91 kisi) bir as1 i¢in 6deme yapma-
y1 reddettigini ifade etmistir. Ast icin 6deme istegi bildi-
ren katilimcilar i¢in 6deme istegi degeri 232 USD olarak
bulunmustur. Gelir, egitim seviyesi ve COVID-19’lu aile
tiyelerine sahip olmak, kisilerin as1 i¢in 6deme yapma ola-
siligini artirdigi da caligma sonuglarinda yer almaktadir.”
Garcia ve Cerda (2020) bireyin COVID-19 asis1 igin 6de-
me istekliligini tahmin etmek ve ayni zamanda bu deger-
lemeyi belirleyen ana faktorleri bulmayr amagladiklar:
caligmayi Silide 566 katilimcidan anket yoluyla veri top-
layarak gerceklestirmistir. Katilimeilarin 53t (%9,4) bir
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ast i¢in 6deme yapmaya istekli olmay1 redderken, 513 kisi
(%90,6) 6deme yapmaya istekli olduklarmni belirtmistir.
Analiz neticesinde kisinin bir as1 i¢in 6deme istekliliginin
184,72 USD oldugu sonucuna varilmistir. Kronik hastalik-
larin 6nceden varligs, ¢aliyma durumu, gelir ve COVID-19
bilgisi 6deme yapma istekliligini olumlu etkileyen fak-
torler olarak belirtilmektedir. Ayrica, COVID-19 gecirip
iyilesenlerin, hastaliga kars: daha fazla bagisiklik kazand:-
g1 ve 6lme veya kotiilesme risklerinin daha az olduguna
inanmalar1 nedeniyle a1 i¢in para 6demeye daha az istekli

olacaklari ifade edilmektedir.>*

Catma ve Reindl (2021) ABDde 584 katilimcidan topla-
diklar1 verilerle ABDdeki yetiskinlerin kendileri ve ¢o-
cuklart i¢gin COVID 19 agisina 6deme yapma istekliligini
aragtirmigtir. Sonuglar ebeveynlerin, kendileri adina bir
as1 icin 228-291 USD ve ¢ocuklar igin 243-321 USD
6demeye razi olacaklari ayrica gelirin yetiskinlerin kendi-
leri ve ¢ocuklar: i¢in bir COVID-19 asisina 6deme yap-
ma istegi ile pozitif iliskili oldugunu géstermistir. Ayrica,
COVID-19 agist hitkiimet tarafindan tam olarak stibvanse
edilmemis olsayds, iki doz i¢in 80 USD fiyatla Amerikali-
larin %76’s1in1n kendilerini ve ¢ocuklarini agilamaya istekli

olacag1 caligma bulgular: arasinda yer almaktadir.”®

Ilesanmi, Afolabi ve Uchendu (2021) Nijeryada 440 kati-
limcr ile COVID 19 agist i¢in 6deme istekliligi ve algisini
belirlemek amaciyla yirtttiikleri calismada 440 katilimci-
dan 811 (%18,40) COVID 19 as1s1 i¢in 6deme yapma istek-
liligi belirtmistir. Odeme istekliligini belirten 81 kigiden
36’s1 13,16 USDden daha az bir tutara 6deme istekliligi
gosterirken, 45’1 en az 13,16 USD 6demeye isteklidir. Yine
calisma sonuglaria gore farkls gelir dilimlerinde bulunan
bireylerin COVID 19 agist i¢in 6deme istekliligi anlamli
sekilde farklilagmistir. Ozellikle mensup olduklar: gelir
dilimleri yiikseldik¢e 6deme istekliliginin arttig1 ¢alisma
bulgular arasinda yer almistir. Yas, egitim seviyesi, mes-
lek, medeni hal ve aylik gelir de COVID 19 asisina 6deme
yapma istekliligi ile iliskili iken etnik kdken ve cinsiyetin

6deme istekliligi ile iligkili olmadig: yuritilmiis olan bu

¢aligmanin diger bulgularidir.”

Banglades’te 697 katilimcr ile anket yontemine dayali ola-
rak yuritilen ¢alisgmada COVID-19 agisina yonelik 6de-
me istegi arastirmistir. Arastirma sonuglar: katilimecilarin
%68,4"iniin COVID-19 agis1 i¢cin 6deme yapmaya istekli
oldugunu géstermektedir. Odemek istedikleri medyan tu-
tar1 7,08 USDdir. Sonuglar ayrica katilimcilarin yarisindan
fazlasi i¢in (%52,2) asinin menge iilkesinin 6nemli oldu-
gunu gostermektedir. Katilimeilarin tgte biri (%32,9) ise
devletin sundugu ticretsiz asiy1 almaktansa 6zel sektoriin
mevcut alternatiflerinden as1 almay tercih edecegini be-

lirtmistir.?

Cin Sanghaydaki go¢menlerin COVID 19 asis1 i¢in 6deme
istekliliginin aragtirildig1 ¢aligmaya analiz i¢in 2.126 kati-
limer dahil edilmigtir. Analize dahil edilen katilimcilarin
1.894°t1 (%89,09) basariyla gelistirilip onay alan bir asiy1
kabul edeceklerini bildirmislerdir. COVID-19 agist i¢in
olumsuz goriis bildiren katilimcilarin (n=232) en 6nemli
gerekeeleri as1 giivenligi veya etkinligi ile ilgili endiseler
ve ag1 hakkindaki eksik bilgi oldugu bulgular arasindadur.
Asinin fiyatinin 31 USD olmasi durumda ankete katilan-
larin %80,81’1 agilanmay1 kabul ederken, asinin fiyatinin
62 USDye ¢ikmasi durumunda katilmcilarin yalnizca
%48,37’sinin agilanmayi kabul ettigi sonucuna ulagmiglar-
dir. S6z konusu ¢aligmada katilimcilarin COVID-19 agist
i¢in 6demeye hazir olduklar1 medyan tutar 46 USDdir.’

Qin, Wnag ve Ni (2021); Cinli tiiketicilerin COVID-19
agist satin alma ve bunun i¢in 6deme yapma istekliligi
aragtirdiklar1 ¢aligmalarinda Cinde rastgele secilen 1.188
katilimcrya anket uygulamiglardir. Ankete katilanlarin
%79,41’'inin as1 olmaya istekli oldugu ve bir COVID-19
agist i¢in 6demeye razi olduklar: ortalama tutarin 130,45
yuan (~21 USD) oldugu tespit edilmistir. Analiz sonug-
larinda yer alan diger bulgu ise yashlarin asiy1 yaptirma
konusunda daha az istekli ve as1 i¢in fazla para 6demeye

istekli olmadiklaridir.?®
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Birlesik Arap Emirliklerinde COVID-19 ag1 tercihine
yonelik ytritilen caligmada 1.109 katilicidan 279’unun
(%25,16) as1 satin almaya istekli olmadigini ifade etmistir.
Bunun yani sira katilimcilarin %40,04°t as1 fiyat1 0-36,75
USD araliginda oldugunda, %13,17’si as1 fiyat1 36,75-73,50
USD araliginda oldugunda ve %7,847i a1 fiyat1 73,50-
110,25 USD araliginda oldugunda 6demeye istekli olduk-

larin1 belirtmislerdir.”’

Giiney Vietnamda 495 yetiskinin COVID-19 asis1 i¢in
6deme yapma isteklerini tahmin etmek icin yiiriitiilen ¢a-
lismada, katilimcilarin COVID-19 agisi i¢in 85,92 + 69,01
USD 6demeye istekli oldugu sonucuna ulagsmistir. Erkek
katilicimlar kadinlar gére daha az 6demeye istekli gorii-
niirken, kentte yasayanlar kirda yasayanlara gore daha
fazla 6demeye istekli oldugu ¢alismanin bir diger bulgu-

sudur.*®

Hindistan halki arasinda COVID-19 agis1 icin kabul ve
6deme istekliliginin tahmin edicilerini belirlemek ve ge-
lecekteki talep tahminleri ile fiyatlandirma hususlari icin
ongori saglamak amaciyla 2.451 katilimciya anket uygu-
lamiglardir. 2.451 katilimcinin %89,3’tiniin COVID-19
agisinl satin almayr diistindigi gortlirken, katilimcila-
rin %88,21'inin bir doz COVID-19 asist i¢in 6,81-13,62
USD 6demeye istekli oldugu ¢aligma bulgularinda yer
almaktadir. Yine caligmadaki regresyon analizi sonuglari
degerlendirildiginde 50 ila 59 yaglar1 arasinda, evli, kadin,
orta diizeyde egitim ge¢misine sahip, aile geliri > 552,17
USD olan ve saglik durumu makul veya kétii olarak algi-
lanan katilimcilar, agrya 6deme yapma istekliligi acisindan

6nemli dl¢iide yitksek bir marjinallik gostermistir.*!

Cinde COVID-19 asist i¢in 6deme istekliligi ve finans-
man tercihlerinin incelendigi ¢aliymada toplam 2.058
katilimcinin 1.879’unun (%91,3) COVID-19 agisin1 satin
almaya istekli olduklar1 sonucuna ulagilmistir. Katilimei-
larin %15,7’si bireylerin COVID-19 asis1 i¢in ceplerinden
6deme yapmamasini belirtmistir. Ayrica, katilimcilarin

%12,9’u hikiimetlerin COVID-19 agis1 i¢in 6deme yap-

mas1 gerektigini belirtmektedir. Sonug olarak katilimcila-
rin ¢ogunun COVID-19 pandemisini kontrol etmek igin
as1 maliyetlerinin bir kismini 6demeye istekli oldugu sap-
tanmistir. COVID-19 agis1 i¢in 6deme istekliliginin ortala-
ma cepten 36,8 USD (medyan 14,5 USD) oldugu sonucuna
varilmustir. Bir diger sonug ise yillik aile geliri daha yiiksek
olan katilimcilarin, COVID-19 agist icin 6nemli 6l¢tide

daha fazla 6demeye istekli bulunmasidir.

Cinde, COVID-19 agisin1 kabul etme ve 6deme yapma is-
tegini 1.179 katilimciya anket uygulayarak arastiran calis-
maya gore katilimcilarin %81,11 as1 i¢in 6deme yapmaya
isteklidir. COVID-19 asisinin kabul edilebilir fiyat araligi-
nin 75-149 USD oldugu ifade edilmektedir.*®

Romanyada COVID-19 asis1 i¢in 6deme istekliligini 203
yetiskinin katilimi ile arastirmistir. Westendorp fiyat du-
yarlilig1 yontemini kullanarak gergeklestirdikleri arastirma
ile ankete yanit verenlerin %16,7’sinin, para harcamalari-
nin stki kontroliint ortadan kaldirmalarina izin verecek
kadar biiyiik bir gelir beyan ettigi ve %3,9’unun temel
ihtiyaglar1 bile kargilayamayacak derecede dustik gelir
beyan ettigi sonucuna ulagsmislardir. Ayrica ankete kati-
lan tiim gruplar iginde olasi bir a1 fiyatinin 20-200 avro
araliginda olmasi kabul edilebilir fiyat olarak gozlenmistir.
COVID-19 agist i¢in kabul edilen 6deme araliginin, Ro-
manyada HIV enfeksiyonunda asilamaya odaklanan WTP
caligmalarina (220-820 avro) kiyasla daha disiik oldugu
saptanmustir. Bu ¢alismanin bulgularina gore Romanyada
COVID-19, HIV enfeksiyonu veya kanserden daha az

o6nemli olarak kabul edilmektedir.*

TARTISMA ve SONUC
Bu caligma i¢in yapilan incelemeler neticesinde 16 farkli
arastirmada COVID-19 agis1 6deme istekliligi konusunun
caligildig1 sonucuna ulagilmigtir. Yapilan bu aragtirmalar
demografik, ekonomik ve sosyoekonomik durumlari fark-

11 tilkelerde yapilan ¢alismalardr.

Aragtirmalarin katilimcilar1 yiiksek oranda agilama ni-
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yetini bildirirken, daha azit COVID-19 asis1 i¢cin 6deme
istekliligini bildirmistir. Ulkelere gore farklilik gosterse
de agilanma niyetini genel anlamda; algilanan duyarlilik,
algilanan 6nem ve algilanan fayda etkilemektedir. Asinin
yan etkileri, etkinligi ve korumasi hakkindaki endiseler
agtlanma niyetini olumsuz etkileyen faktorler olarak or-
taya ¢ikmaktadir. Ozellikle asinin COVID-19’a yakalan-
ma riskini azaltmasi algisinin agilanma tizerinde giigli ve
olumlu etkisinin oldugu yapilan arastirmalarda énemli
bir bulgu olarak yer almaktadir. Ayrica, COVID-19 bilgi-
si, COVID-19 deneyimi (yakalanma ya da kurtulma), aile
bireylerinde COVID-19 vakasinin olmasi gibi etmenler de

ast icin 6deme istekliligi ile iliskili olarak bulunmustur.

Kalitatif senteze dahil edilen arastirmalarda her ne kadar
ast i¢cin 6deme istekliliginde bulunmayan katilimcilar olsa
da katilimcilarin 6nemli bir kisminin COVID-19 agis1 sa-
tin almaya istekli oldugu goriilmektedir. Degerlendirmeler
yapilirken, aragtirmalarin yapildig: iilkelerin ekonomik,
demografik, sosyoekonomik, saglik hizmetleri sunum ve
finansmani bakimindan farklilik gosterdigi goz oniinde
bulundurulmalidir. Ancak incelenen ¢aligmalardaki ortak
bulgu aylik gelir veya hane gelirinin 6deme istekliligini
yordayan en 6nemli faktor oldugudur. Bu durum 6deme
istekliligi ile 6deme giicii arasinda korelasyonun oldugunu
yansitmaktadir. Bireylerin ag1 maliyetlerine gelirleri 6lgii-
stinde katki saglamasi, kamu saglik harcamalar1 tizerindeki
ytikii azaltabilmektedir. Bununla birlikte, yeterince yiiksek
bir ag1 kapsamui elde etmek i¢in agilarin siibvanse edilmesi
gerekmektedir Diisiik gelirli ve kirsalda yasayan niifusun
fazla oldugu tilkelerde as1 i¢in 6demeye istekli olunan tu-
tarin gorece daha diisitk oldugu gozlenmistir. Bu agidan
kaynaklar1 daha sinirli olan iilkelerin COVID-19 asis1 i¢in
daha fazla kamu destegi saglamasi gerektigi soylenebilir.
Kamu siibvansiyonu olmadan toplum bagisikliginin sag-

lanmasinin gok uzun zaman alacagi diisiiniilmektedir.

Bu ¢alisma i¢in tarama yapildiginda Tiirkiyede COVID-19
asis1 icin 0deme istekliligi baglaminda herhangi bir aras-

tirmaya rastlanilmamistir. Tiirkiyede koruyucu saglik

hizmetleri kapsaminda ag1 tedariki ve finansmani Saglik
Bakanlig: tarafindan yuriitiilmektedir. Bagisiklik olugsmasi
i¢in 18 yas tstii tiim bireylerin agilanmasinin hedeflendigi
Tiirkiyede agilanan kisilerden herhangi bir iicret alinma-
maktadir. Yani COVID-19 asis1 tamamen kamu tarafindan
stibvanse edilmektedir. Bu durum herkese esit saglik hiz-
meti sunmakla birlikte kamuya ciddi yiik getirmektedir.
Tiirkiyede COVID-19 agis1 igin bireylerin 6demeye razi
oldugu rakamin belirlenmesi igin COVID-19 agis1 6deme

istekliliginin aragtirilmasi dnerilmektedir.

754




Sakarya Tip Dergisi 2022;12(4):747-755
BALGIK ve Ark., COVID-19 Agist igin Odeme Istekliligi

S

bl

a

Kaynaklar

World Health Organization, WHO Coronavirus (COVID-19) Dashboard, Erisim Tarihi:13/05/2021, Erisim
Adresi: https://covidl9.who.int/
World Health Organization, Coronavirus Disease, Erisim Tarihi:13/05/2021, Erisim Adresi: https://www.

Id-+statisti

who.int/emergencies/diseases/novel-coronavirus-2019/coronavirus-di: Zquery=
cs+on+covidl9¢referrerPageUrl=https%3A%2F%2Fwww.who.int%2Femergencies%2Fdiseases%2Fnovel-co-
ronavirus-2019%2Fcoronavirus-disease-answers

Bedford ], Enria D, Giesecke J, Heymann DL, Ihekweazu C, Kobinger G, et al. COVID-19: towards controlling
of a pandemic. The Lancet 2020; 395 (10229): 1015-1018.

Demiray EKD, Geviker SA. COVID-19: Ast ve Toplumsal Korunma. Journal of Biotechnology and Strategic
Health Research 2020; 1 (Ozel Say1):37-44.

World Health Organization, COVID-19 vaccines, Erisim Tarihi:11/01/2021, Erisim Adresi: https://www.who.
int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines

Lin Y, Hu Z, Zhao Q Alias H, Danaee M, Wong LP. Understanding COVID-19 vaccine demand and hesitancy:
A nationwide online survey in China. PLoS Negl Trop Dis 2020; 14(12):1-22.

Tlesanmi O, Afolabi A, Uchendu O. The prospective COVID-19 vaccine: willingness to pay and perception of
community members in Ibadan. Nigeria. Peer] 2021; https://doi.org/10.7717/peerj.11153

Breidert C. of willi to-pay: Theory, , applic 1. Baskt, Wiesbaden: Springer
Science & Business Media; 2006. 5:37-42.

Qelik Y. Saglik Ekonomisi. 2. Baski. Ankara: Siyasal Kitabevi; 2013. 5:294.

Gahskan Z. Saghk Hizmetlerinde Onceliklerin Belirl inde Ek ik Degerlendirme Yontemi Olarak

Maliyet-Etkililik Analizi. Silleyman Demirel Universitesi Iktisadi ve Idari Bilimler Fakiiltesi Dergisi 2009;
14(2): 311-332.

. Drouin O, Sharifi M, Gerber M, Horan C, Orav EJ, Marshall R, Taveras EM. Parents’ Willingness to Pay for

Pediatric Weight Management Programs. Acad. Pediatr. 2019; 19(7): 764-772.

. Ko CM, Koh CK, Kwon S. Willingness to pay for family education and counselling services provided by critical

care advanced practice nurses. Int. J. Nurs. Pract. 2019; 25(6): 1-9.
Oga ASS, Attia-konan AR, Vehi E, Kouame J, Koffi K. Diabetic and cardiovascular patients’ willingness to pay
for upcoming national health insurance scheme in Cote d’Ivoire. Health Econ. Rev. 2019; 9(1):1-8.

G, Kontodimopoul

idou M, N, Koumaki D, Krueger-Krasagakis SE, Yosipovitch G, Krasa-
gakis K. Willingness to pay and quality of life in patients with pruritic skin disorders. Arch. Dermatol 2019;
311(3): 221-230.

Bock JO, Heider D, Matschinger H, Brenner H, Saum KU, Haefeli WE, Konig HH. Willingness to pay for health
insurance among the elderly population in Germany. Eur ] Health Econ 2016; 17(2):149-158.

Bala MV, Wood LL, Zarkin GA, Norton EC, Gafni A, O’Brien B. Valuing Outcomes in Health Care. ]. Clin.
Epidemiol. 1998; 51(8): 667-676.

Li S, Chen H, Huang X, Long R. Who Has Higher Willingness to Pay for Occupational Safety and Health?—
Views from Groups with Different Public Identities and Differences in Attention. Int. J. Environ. Res. Public
Health 2018; 15(8):1-21.

18. Sarasty O, Carpio CE, Hudson D, Guerrero-Ochoa PA, Borja I. The demand for a COVID-19 vaccine in
Ecuador. Vaccine 2020; 38(51): 8090-8098.

©

. Cropper ML, Haile M, Lampietti ], Poulos C, Whittington D. The demand for a malaria vaccine: evidence from
Ethiopia. ]. Dev. Econ. 2004; 75(1): 303-318.

21

21

S

World Bank. Erisim Tarihi: 01/06/2021, Erisim Adresi: https:/data.worldbank.org/
Wong LP, Alias H, Wong PE Lee HY, AbuBakar S. The use of the health belief model to assess predictors of

intent to receive the COVID-19 vaccine and willingness to pay. Hum. Vaccines Immunother. 2020; 16(9):
2204-2214.
22.

N

Harapan H, Wagner AL, Yufika A, Winardi W, Anwar S, Gan AK, et al. Willingness-to-pay for a COVID-19
vaccine and its associated determinants in Indonesia. Hum. Vaccines Immunother. 2020; 16(12): 3074-3080.

23.

[N

Cerda AA, Garcia LY. Willingness to Pay for a COVID-19 Vaccine. Appl. Health Econ. Health Policy 2021;
19(3): 343-351.

24.
25.

I

Garcia LY, Cerda AA. Contingent assessment of the COVID-19 vaccine. Vaccine 2020; 38(34): 5424-5429.

a

Catma S, Reindl D. Parents’ willingness to pay for a COVID-19 vaccine for themselves and their children in the
United States. Hum. Vaccines Immunother 2021;17(9): 2919-2925.
2

)

Kabir R, Mahmud I, Chowdhury MTH, Vinnakota D, Jahan SS, Siddika N, et al. COVID-19 Vaccination
Intent and Willingness to Pay in Bangladesh: A Cross-Sectional Study. Vaccines 2021; 9:1-14,

Han K, Francis MR, Zhang R, Wang Q, Xia A, Lu L, et al. Confidence, Acceptance and Willingness to Pay for
the COVID-19 Vaccine among Migrants in Shanghai, China: A Cross-Sectional Study. Vaccines 2021; 9:1-11.

27.

28.

>3

Qin W, Wang E, Ni Z. Chinese consumers’ willingness to get a COVID-19 vaccine and willingness to pay for
it. PloS ONE 2021;16(5): 1-9.
29.

8

Mugqattash R, Niankara I, Traoret RI. Survey data for COVID-19 vaccine preference analysis in the United
Arab Emirates. Data Br. 2020; 33(106446): 1-9.
30.

S

Vo NX, Huyen Nguyen TT, Van Nguyen P, Tran QV, Vo TQ. Using Contingent Valuation Method to Estimate
Adults’ Willingness to Pay for a Future Coronavirus 2019 Vaccination. Value Health Reg. Issues. 2021; 24:
240-246.

bhads

31 1pp:

Goruntla N, Chij

i SH, Bhanu P, St ktha S, KV, Bhupal

P

B et al. Predictors of
acceptance and willingness to pay for the COVID-19 vaccine in the general public of India: A health belief
model approach. Asian Pac. J. Trop. Med. 2021; 14(4): 165-175.

32.

Y

Wang J, Lyu Y, Zhang H, Jing R, Lai X, Feng H, et al. Willingness to pay and financing preferences for CO-
VID-19 vaccination in China. Vaccine 2021; 39(14): 1968-1976.
33.

<

Zhang Y, Luo X, Ma ZF. Willingness of the general population to accept and pay for COVID-19 vaccination

during the early stages of COVID-19 pandemic: a lly rep survey in mainland China. Hum.
Vaccines Immunother 2021; 17(6): 1622-1627.

34.

b

Berghea E, Berghea CE, Abobului M, Vlad VM. Willingness to Pay for a for a Potential Vaccine Against SARS-
CoV-2/ COVID-19 Among Adult Persons. Research Square 2020. https://doi.org/10.21203/rs.3.rs-32595/v1

755




DERLEME / Review

Does Oxidative Stress Promote The Effect of

The Paraoxonase Enzyme Family (PON) On Cancer?
A Review Study To Clarify This Relationship by PONs

Oksidatif Stres Paraoksonaz Enzim Ailesinin (PON) Kanser Uzerindeki Etkisini Arttirir Mi?
PON Ailesinin Oksidatif Stres ve Kanser Iliskisinin Incelenmesini Amaglayan Bir Derleme

Tugba Kevser Uysal, Muhammet Ornek, Ozen Ozensoy Giiler
Ankara Yildirim Beyazit University, Faculty of Medicine, Department of Medical Biology, Ankara

Yazisma Adresi / Correspondence:
Ozen Ozensoy Giiler

Ankara Yildirim Beyazit University, Faculty of Medicine, Department of Medical Biology, Ankara
T: 490312906 20 00  E-mail: 0oozensoy@hotmail.com, ooguler@ybu.edu.tr

Gelig Tarihi / Received : 04.10.2022 Kabul Tarihi / Accepted: 17.11.2022 Cevrimigi / Online: 28.12.2022

Orcid ve Mailler:
Tugba Kevser Uysal https://orcid.org/0000-0002-5684-6641 tugbakevser_arkan@hotmail.com
Muhammet Ornek https://orcid.org/0000-0002-3141-4797 muhammetornek@gmail.com
Ozen Ozensoy Giiler https://orcid.org/0000-0003-0389-9624 oozensoy@hotmail.com

Cite this article/Atif: Cite this article: Uysal TK, Ornek M, Giiler 00. Does oxidative stress promote the effect of the paraoxonase enzyme family (PON) on cancer?
A review study to clarify this relationship by PONs Sakarya Tip Dergisi 2022, 12(4):756-765) DOI: 10.31832/smj.1199508

0z

Kanser gelisimi ve ilerlemesi oksidatif stres ile iliskilidir. Yiiksek seviyelerde reaktif oksijen tiirleri (ROS) ve serbest radikaller, fizyolojik bir durum olan oksidatif strese
neden olmaktadir. Oksidatif strese karsi gelistirilen antioksidan metabolizmasi ¢ok énemlidir. Antioksidan seviyelerindeki azalma, koroner kalp hastaliklarinin risk
faktorleri arasinda sayilabilir. Paraoksonaz enzimi (PON), kan dolagimindaki lipoproteinlerin yani sira hiicre igindeki lipid peroksitlerini de pargalayarak antioksidan
metabolizmanin devreye girmesine sebep olmakta ve diisiik seviylerdeki antioksidanlar koroner kalp hastahiginda etkili bir risk faktorii haline gelebilmektedir. Bu derleme,
6nemli bir antioksidan enzim olan PON’un; DNA hasar, gesitli kanser tiirlerinin progresyonu ve sinyal yolaklarindaki degisiklikler ve lipoproteinler ile iligkisi tizerindeki

rollerine odaklanmaktadur.

Anahtar ~ PON; kanser, antioksidan; oksidatif stres; hipoksi
kelimeler

Abstract

Cancer development and progression are associated with oxidative stress. Oxidative stress can favor high concentrations of reactive oxygen species (ROS), and free radicals are associated with
antioxidant metabolism. The human enzyme paraoxonase (PON) contributes to antioxidant metabolism and decreased antioxidant levels. This leads to a high-risk factor for coronary heart
disease. This review focuses on specific changes that affect the DNA molecule, and signaling pathways, and regulate the various cancers through the attraction of PON, an enzyme for degrading

lipid peroxides within the cell as well as lipoproteins in the bloodstream.

Keywords — PON; cancer; antioxidant; oxidative stress; hypoxia
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INTRODUCTION
ROS and Cytochrome (CYP) P450
The cytochrome (CYP) P450 system is involved in the de-
toxification of xenobiotics, cellular metabolism, and ho-

meostasis.!

Reactive oxygen species (ROS) acts a pivotal role in cancer
cell viability and controls signal transduction pathways,
paraoxonase (PON) 2 belongs to the PON gene family
consisting of PON1, PON2, and PON3.2

Paraoxonase enzyme Family (PON1, PON2, PON3)
Human paraoxonases (PON) are encoded by three, PON1,
PON2, and PONS3, different genes on chromosome 7. In
mammals, the PON genes have a common sequence of 79-
95% at the amino acid level and 81-95% homology at the
nucleotide level between species. PON2 is the oldest mem-
ber of the family, and PON3 and PONT1 are responsible for
gene duplication.?

The human body has biological redox systems to control
the damage caused by increased oxidative stress during
life. One of them is indicated with the PON enzymes. The
well-known enzyme is PON1, which is associated with
high-density lipoprotein (HDL) and has paraoxonase, ary-
lesterase, and lactonase activities. Based on these proper-
ties, the PON1 enzyme has been associated with the de-
velopment of neurodegenerative diseases. Here, we update
the knowledge about the association of PON enzymes and

their role in cancer.?

All three PONs have common properties such as PONT is
associated with HDL, and PON2 and PON3 are intracellu-

lar membrane proteins.**

Polymorphisms of PON have been related to a variety of
diseases ranging from atherosclerotic diseases to a variety
of cancers. Polymorphisms of the PON1 gene appear to be
associated with a high risk of cancer-related to toxic ma-
terials and environmental chemicals.® The overexpression
of PON2 and PON3 has been observed in cancer cells,

and it has been proposed that both enzymes may be in-
volved in tumor survival and stress resistance. Also, lower
serum PONT activity levels have been observed in cancer

patients.?

ROS are also involved in the regulation of transcription
factors such as activator protein 1 (AP-1), nuclear factor
erythroid 2-related factor 2 (Nrf2), hypoxia-inducible
transcription factor la (HIF-1a), p53, and nuclear factor
kB (NF-xB). Alterations in enzyme activities involved in
oxidative damage, such as superoxide dismutase (SOD)
and catalase (CAT) in tumor cells, have recently been
studied. Antioxidant enzymes include the PON fami-
ly with PON1, PON2, and PON3. PON enzymes play a
physical-pathological role that has been mainly studied
in cardiovascular and neurodegenerative diseases. PON1
has been more extensively studied than PON2 and PON3.
Alterations in PON status such as genotype, activity, and/
or expression have been detected in cancer patients as well
as in most cancer cells in vitro. Cells undergo neoplastic
transformation through a series of different events, one of
which is impaired regulation of the cell death program and
resistance to apoptosis. Evidence suggests that the PON2
and PON3 enzymes act a crucial role in cancer cell sur-
vival due to the antioxidant and anti-apoptotic activities
of these enzymes. Acting a pivotal role in drug resistance
and cancer cell survival has also been attributed to PON2
and PON3.?

This review discusses aspects and issues related to the role
of intracellular ROS formation and nutrition with its link
to disease and its problematic therapeutic issues related to

cancer and PON isoenzymes.

PON1
ROS detoxification is mediated by scavengers such as vi-
tamins C and E and various antioxidant enzymes that re-
flect ROS to reduce the harmless components. The PON1
enzyme is a hydrophilic esterase enzyme that plays a role

in peroxidation products®. Regarding the physiological
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role, Mackness et al” suggested that isolated PON1 and
HDL-associated PON1 have a protective effect against
lipid peroxidation of low-density lipoprotein (LDL). The
oxidative status of LDL by ROS or cellular enzymes is in-
dicated the atherogenesis that plays a role at the beginning
of atherogenesis. PONI1 also protects HDL and biological
membranes from lipid peroxidation to some research ar-
ticles in the literature. Mice deficient in PON1 are more
susceptible to lipoprotein oxidation and inflammation,
whereas mice overexpressing human PON1 are closest to

inflammation and atherosclerosis.?

Higher oxidative stress is defined with low PONT activity.
Rosenblat et al® reported that the hydrolysis of oxidized li-
pids by PONI is promoting the lactonizing formation and
lactonase (lactone hydrolysis) activities of this enzyme.
The antioxidant role of PONT1 is also related to its perox-
idase activity to prevent the neutralization of fatty acid,
hydroperoxides, cholesteryl ester hydroperoxides, and
hydrogen peroxide (H202). Oxidative stress and higher
concentrations of lipid peroxidation products stimulate
the synthesis of pro-inflammatory molecules. 4-Hydrox-
ynonenal, which is formed by lipid peroxidation, is capa-
ble of oxidizing LDL (ox-LDL). This results in promoting

the development of oxidative stress-induced cancers.

PON2
The PON2 isoform is highly expressed in different types of
human cells and tissues, such as macrophages and hepato-
cytes, the lower respiratory tract of the lung, the brain, the
heart, and the gastrointestinal system. It is found in associ-
ation with the endoplasmic reticulum (ER) and mitochon-
dria, particularly in association with the inner mitochon-
drial membrane complex ITI. PON2 deficiency contributes
to mitochondrial function by decreasing mitochondrial
complex I and III activity and total ATP levels and stim-
ulating mitochondrial oxidative stress by increasing mi-
tochondrial superoxide production, increasing lipid per-
oxidation, and decreasing levels of reduced glutathione®.

PON?2 is not found in plasma.’

PON?2 has a calcium-dependent hydrolytic activity for lac-
tones, esters, and aryl esters and also functions as an anti-
oxidant enzyme. Overexpression of PON2 is also respon-
sible for the oxidative state of cells such as preventing the
cell-mediated oxidative modification of LDL and therefore
blocks the ability of lightly oxidized LDL to induce mono-
cyte chemotaxis. The redox function reduces the number
of ROS and thus has an anti-apoptotic effect. However,
the most important thing is to understand the effects of
molecular damage to ROS and oxidative stress. This is an
aspect that should be defined in the future.’

The PON2 isoform is highly expressed in various types
of human cells and tissues, especially macrophages and
hepatocytes, a lower respiratory tract of the lung, brain,
heart, and gastrointestinal tract. It is found in association
with the ER and mitochondria, particularly in associa-
tion with the inner mitochondrial membrane complex
III. PON2 deficiency alters mitochondrial function by
decreasing mitochondrial complex I and III activity and
total ATP levels and alters mitochondrial oxidative stress
by increasing mitochondrial superoxide production, in-
creasing lipid peroxidation, and decreasing levels of re-
duced glutathione. Studies in animal models have shown
that increased PON2 expression can protect against ath-
erosclerotic plaque formation by modulating intracellular

oxidative stress.

PON2 deficiency is defined as atherosclerosis. Since the
overexpression of PON?2 is attached to a low level of intra-
cellular oxidative stress caused by hydrogen peroxide. In
brain tissue, PON2 is an antioxidant intracellular enzyme
against oxidative stress. In the CNS, PON2 expression has
been detected in the nucleus accumbens, striatum, and
substantia nigra. The lack of PON2 expression in both
cells negatively affects the cells ability to prevent oxidative

damage.’

PON3
PON?2 is a highly expressed intracellular protein that has

758




Sakarya Med J 2022;12(4):756-765
UYSAL et al, Does Oxidative Stress Promote The Effect Of The Paraoxonase Enzyme Family (PON) On Cancer?

an interesting act bound to HDL and PONI. All of them

have antioxidant properties.*’

PON3 is acting as an antioxidant hydrolase enzyme that is
synthesized in the liver. In plasma, PON3 is bound to HDL
and apolipoprotein-Al and has potent antioxidant proper-
ties, but its concentration is about two orders of magnitude
lower than that of PON1. PON3 is also expressed at low
levels in the kidney. PON3 was the last enzyme of the PON
family genetic cluster to be described.’ Currently, very lit-
tle is known about its function and physiological proper-
ties in humans. The PON3 and PON1 enzymes share some
similarities in structure and hydrolase activity. Regard-
ing structure, both enzymes have three highly conserved
cysteine (Cys) residues at positions -41; -283, and -351 in
the protein chain. In terms of enzyme activity, PON3 can
rapidly hydrolyze cyclic carbonate esters and lactones, es-
pecially drugs such as statin-lactones. The arylesterase ac-
tivity of PON3 is almost undetectable compared to PON1.
PONS3, like PONs 1 and 2, is involved in homeostasis to
prevent oxidative stress. In vitro, PON3 hydrolyzes some
oxidation products such as oxidized phospholipids and li-
pid (hydro)peroxides. A low level of PON3 has been found
in HDL particles from patients with systemic lupus ery-
thematosus and type 1 diabetes, which is associated with
subclinical atherosclerosis. In addition, recent studies have
described the increased expression of PON3 in various
types of tumor cells. Currently, six SNPs have been de-
scribed in the promoter region of the PON3 gene: C-567T,
A-665G, C-746T, G-4105A, T-4970G, and A-4984G. These

polymorphisms have little or no effect on PON3 levels.?

The physiological function of PON3 is not well-known.
PON3 appears to be more effective than PONI in pro-
tecting LDL from oxidative changes in vitro, although the
serum PON3 concentration is about two orders of magni-
tude lower than that of PON111. Moreover, unlike PON1,
PONS3 expression in the liver is not affected by oxidized
phospholipids (HepG2 cells) or by a high-fat diet (mouse

liver). Circulating PON3 levels have been examined in a

variety of human oxidative stress-related diseases to deter-
mine whether disease states are associated with changes in
PON3 levels, as is the case with PON1. Indeed, significant
increases in PON3 levels have been found in chronic liver
disease, HIV infection, and coronary and peripheral artery
disease. However, a recent study in patients with autoim-
mune diseases (systemic lupus erythematosus and type 1
diabetes) has shown a significant depletion of PON3 pro-
tein in the HDL of patients with autoimmune diseases and
subclinical atherosclerosis. Of note, the technique used
to measure PON3 was different in these studies (internal
serum ELISA in the former studies versus HDL LC-MS
/MS in the latter study). Interestingly, in the HIV study,
the authors also investigated possible changes in the dis-
tribution of PON3 in lipoproteins in disease. Lipoproteins
were fractionated by FPLC. They found that in uninfect-
ed participants, PON3 was detected exclusively in HDLs,
whereas in HIV-infected individuals, a substantial amount
of PON3 was measured in the smallest HDL and LDL
particles. HDLs measured in patients with autoimmune
diseases with and without subclinical atherosclerosis were
separated by ultracentrifugation, and the presence of
PON3 in LDLs was not examined. All in all, PON3 could
be a useful analytical biomarker for oxidative stress-related

diseases in humans.!!

Cell redox status of enzymes
The cellular redox environment is so crucial to under-
standing the aspects of diseases in the metabolism. Several
antioxidant enzymes have been investigated in vitro and/
or in animal models to assess their potential therapeutic
effects in the conditions linked to oxidative stress related

to redox imbalance.'>!?

Their results offer the importance of understanding the
relationship between redox homeostasis and the status of
ROS-related disease.

In human metabolism, redox balance is so crucial. Because

the explanation of this balance is all about the defense sys-
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tem to prevent effects not stimulate tumorigenesis. Proox-
idant molecules modulate genes related to differentiation
and cell growth and can cause structural DNA changes
that trigger carcinogenic processes. Therefore, oxidants
may play a critical role in both the development and pro-
gression of cancer. An important indicator of oxidative
stress is malondialdehyde (MDA), the end product of lipid

peroxidation.'

Aging and PON

Aging is so open the organ dysfunction.9 And this process
also maintains lipid peroxidation and tissue damage with-
in the chronic inflammatory processes. The production of
ROS and free radicals is stimulating this triple. All three
PON proteins prevent oxidative stress.” The main objective
of this section is to highlight the importance of the role of
the PON2 enzyme in the aging process. Associated with
high ROS stimulates cancer, cardiovascular disease, neu-
rodegeneration, and diabetes. The highlighting of antioxi-
dant control of ROS, mitochondria, and the ER are major
sources of oxidative stress. The predominant localization
of PON2 in these organelles supports its role in preventing
oxidative damage at the mitochondrial level. Several stud-
ies have shown that PON2 protects cells and tissues from
oxidative stress, human and rat intestine, human vascular
endothelial cells, epithelial lung carcinoma cells, Caco-2/
cells, and mouse macrophages. In macrophages, PON2 is
thought to protect against triglyceride accumulation and
oxidative stress. In the gastrointestinal tract, PON2 de-
fends oxidative and inflammatory processes. Among the
three PON enzymes, PON2 is the only one expressed in
nervous tissues. The high concentration of PON2 in the
brain (about three times higher in women than in men)
protects neurons and astrocytes from oxidative stress, tox-
icity, and lipid peroxidation. PON2 also protects against
acute myocardial ischemia-reperfusion injury by reducing
mitochondrial dysfunction and oxidative stress in cardio-
myocytes via activation of the PI3K/Akt/GSK-3 pathway
RISK.

PON2 has attracted much attention in the last decade be-
cause it has been related such as atherosclerosis, cancer,

insulin sensitivity, and neurodegeneration.’

This is consistent with previous but still current, studies
showing that deregulated redox regulation in PON2 defi-
ciency leads to vascular inflammation and blood coagula-

tion abnormalities.’

Oxidative stress and metabolic pathways
Tumor growth and metastasis depend on several factors,
but at least one link between inflammation, oxidative
stress, and cancer has been detailed.” Cancer cells stimu-
late specific metabolic pathways, alterations in mitochon-
drial and peroxisome functions, increased cellular receptor
signaling, the eased function of inflammatory cytokines,
and activation of oncogenes. In the initiation phase, ROS
may contribute to oxidative changes and impairment of
biomolecules such as DNA, polyunsaturated fatty acids of
lipid membranes, and proteins. Oxidative changes in pro-
teins can lead to loss of enzyme activity and make proteins
more susceptible to proteolytic degradation. ROS can also
contribute to abnormal gene expression, impaired inter-
cellular communication, and alterations in signaling path-
ways. In particular, ROS activate stress-responsive surviv-
al pathways and can maintain cellular proliferation and
differentiation. Several enzymes are detailed in signaling
pathways activated by ROS, such as p38 mitogen-activat-
ed protein kinase (p38 MAPK), protein kinase C (PKC),
extracellular signal-regulated kinase (ERK)1/2, Jun N-ter-
minal kinase (JNK), and phosphoinositide 3-kinase/ser-

ine-threonine kinase (PI3K/Akt).’

Cancer relation and PON enzyme family
An imbalance between oxidants and antioxidants is in-
volved in the development of various diseases, including
cardiovascular disease, liver disease, kidney disease, can-
cer, and diabetes mellitus.'® Antioxidant enzymes play a
key role in establishing a balance between oxidants and

antioxidants.” Moreover, PON1 is an antioxidant enzyme
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that associates with HDL in the bloodstream, and the anti-
oxidant and antiatherogenic properties of this lipoprotein
are closely related to PON1."

The antioxidant and antiapoptotic activities of PON2 sug-
gest a role in promoting cancer cell survival and resistance
to chemotherapeutic agents. Despite the established and
predominant role of PONSs in cardiovascular disease and
relevant parameters, recent studies have uncovered a novel
link between PONs and cancer. Microarray studies have
found overexpression of PON2 in some solid tumors such
as hepatocellular carcinomas, and prostate carcinomas,
and some others such as skin neoplasms, gastric cancer,

and breast cancer.’

PONI1 is an antioxidant enzyme bound to HDL in the
membranes of most cells and also in the bloodstream.'
The original function attributed to PON1 was that of a
lactonase (LAC) since its primary substrates are lipophilic
lactones."” This catalytic ability enables PON1 to degrade
lipid peroxides both within the cell and in circulating li-
poproteins.'® In addition, PON1 possesses esterase activ-
ity that degrades organophosphate xenobiotics and nerve
toxins.'* PONI is synthesized mainly in the liver and to a
lesser extent in the kidney and colon and is subsequently
transported into the bloodstream bound to HDL."” PON1
plays an important role in lipid metabolism as an antioxi-
dant molecule for preventing inflammation. PON1 enzyme
activity is affected by inflammatory processes and oxidized
LDL levels. PONT1 has been shown to protect against oxi-
dative stress by hydrolyzing active oxidized phospholipids,
destroying lipid hydroperoxides (carcinogenic lipid-sol-
uble radicals from lipid peroxidation) and H202 (via its
peroxidase-like activity), maintaining the integrity and

function of HDL, and preventing LDL oxidation.”

Cancer is a disease characterized by cell mutation, prolif-
eration, and abnormal cell growth and is usually defined
by at least three stages-initiation, promotion, and progres-

sion-generally associated with oxidative stress. The first

stage of cancer (initiation) is defined as a stable, heritable
change. This stage is irreversible and results from a mu-
tational event induced by physical agents, chemicals, and
ROS. In addition, triggering agents result in genetic chang-
es, including mutations, DNA damage, and structural
changes. The second stage of carcinogenesis (promotion)
is triggered by endogenous or exogenous stimuli of cell
growth. ROS can alter gene expression in this stage and
cause modification of second messenger systems, thereby
increasing cell proliferation or inhibiting apoptosis and
clonal expansion of initiated cells, resulting in a prene-
oplastic lesion. Finally, the third stage (progression) in-
volves the transformation of benign preneoplastic lesions
into neoplastic cancer. The role of antioxidant protective
mechanisms based on enzymatic and non-enzymatic anti-
oxidant molecules in the context of chronic inflammation

and cancer is well established.?!

In human cells, several genes and their products are in-
volved in pro- and antioxidant functions to maintain a
balance in the oxidative homeostasis of a cell. The most
potent enzymatic antioxidants include SOD, CAT, GPx,
and glutathione reductase (GRx). Recently, the antioxidant
enzyme PONI has attracted much interest as the protein
responsible for most of the antioxidant properties of HDL.
Studies have shown that PON1 prevents the formation
of oxidized LDL and inactivates oxidized phospholipids
from LDL once formed. In addition, PONI1 also delays the
oxidation of phospholipids into HDL. In addition, PON1
also scavenges carcinogenic lipid-soluble radicals. This
antioxidant enzyme also maintains the balance between
antioxidants and oxidants, which are generally believed to

contribute to cancer development.”!

Several studies have shown the link between oxidative
stress and the development of human diseases, including
cancers. Recently, many studies have focused on the rela-
tionship between PON1 and cancer. In this regard, some
studies have reported low expression and activity of PON1

(PONase, AREase, LACase) in patients with various can-

761




Sakarya Med J 2022;12(4):756-765
UYSAL et al, Does Oxidative Stress Promote The Effect Of The Paraoxonase Enzyme Family (PON) On Cancer?

cers, such as cancer blindness, gastrointestinal cancer,
breast cancer, prostate cancer, lung cancer, non-Hodgkin’s
lymphoma, and central nervous system tumors. Using
these results, Huang et al. demonstrated the variability
of PON1 activity, which is very large. Low PONT1 activi-
ty affects oxidative stress and leads to poorer prognosis in
cancer patients. Huang et al** suggested that serum PON1
level could be used as a biomarker for microvascular in-
vasion. They found that PON1 expression was inversely
associated with the degree of vascular invasion in hepato-

carcinoma cells.

From the studies, PON1 plays an important role in cancer.
However, it is also important to consider cancer type, eth-
nicity, gene interactions, and various factors contributing
to cancer development. In addition, the signal transduc-
tion pathways involved in the modulation of PON1 and
the relationship between PKC and MAPK/ERK pathways
activated by growth factors to regulate cell growth and dif-
ferentiation, apoptosis, and angiogenesis are of great im-

portance.”!

PONT1 is a glycoprotein composed of 355 amino acids and
has a total weight of 43-45 kDa. It consists of six cylindri-
cal B-propeller structures with four p-strands connected
by a disulfide bridge, stabilizing the structure of the en-
zyme. PONI contains three cysteine residues at positions
42, 284, and 353; the residue at position 284 has a free
sulthydryl group, which is thought to be responsible for
the protective action of the enzyme. Apoprotein A-I is a
protein that stabilizes PON1 in HDL molecules and se-
lectively enhances the lactonase activity of this enzyme.
Its effect on organophspatase and arylesterase activities is
minimal. The presence of PON1 mRNA has been detected
in organs such as the liver, lung, heart, brain, small intes-
tine, and kidney. In humans, PONI1 is mainly produced in
the liver and then secreted into the blood, where it binds
with HDL.#

The functions and regulations of the PON2 isoform are less

well-known than those of PONI. It is known that PON2
is involved in the defense against inflammatory respons-
es in the body; it also has antioxidant properties that may
prevent the development of atherosclerosis. PON2 is not a
plasma enzyme, nor is it associated with HDL or LDL mol-
ecules. However, it is localized intracellularly and bound
to the plasma membrane. It has been detected in almost
all human tissues, particularly in the liver, where it is pro-

duced, as well as in the lung, placenta, testis, and heart.”?

PON3 exhibits antioxidant and antiatherosclerotic activ-
ities. It has been detected in small amounts in the kidney
and liver, the site of its synthesis. It is excreted into the
blood, where it binds to the HDL fraction. Some research
supports the hypothesis that PON3 acts primarily intracel-
lularly and is not physiologically excreted into the blood,
and that its presence in serum is the result of patholog-
ical processes”. PON2 is possibly the oldest member of
the family, followed by PON3 and PONI1, which is most
likely chromosome duplication. PON1 is better studied
than PON2 and PON3. Expression of PON3 is markedly
up-regulated in several different human cells, including
cancer cells. PON3 is upregulated in lung adenocarcino-
mas and pancreatic carcinomas and downregulated clear
cell sarcomas of the kidney, hepatocellular carcinomas,
serous papillary carcinomas of the ovary, cervical carcino-
mas, papillary thyroid carcinomas, prostate carcinomas,
and leukemias. PON3 is also reported to increase in ear-
ly-stage cancer and decrease in late-stage cancer. PON3 is
located at ER and predominantly in mitochondrial mem-
branes, and increased PON3 expression leads to apoptotic

resistance in tumor cells.?*

PON1 is an extremely versatile enzyme that can hydrolyze
a variety of substrates, including lactones, thiolactones,
organophosphorus triester pesticides, and nerve gasses
(paraoxon, diazoxon, sarin, and soman, to name a few),
aryl esters, estrogen esters, cyclic carbamates, and glucuro-
nide drugs. Because of these diverse enzymatic activities,

the role of PON1 in the detoxification of organophosphate

762




Sakarya Med J 2022;12(4):756-765
UYSAL et al, Does Oxidative Stress Promote The Effect Of The Paraoxonase Enzyme Family (PON) On Cancer?

compounds, drug metabolism, cardiovascular disease, and
other diseases has been extensively studied. These activi-
ties may explain the diverse physiological functions of this
enzyme. PON1 is closely related to the reduction of ox-
idative stress and inflammation, which may significantly
influence the development of atherosclerotic plaques and
cardiovascular events. Experiments using PON1 knockout
mice have shown that the absence of PONI leads to an
increase in endothelial adhesion molecules and oxidative
stress, confirming the role of this enzyme in preventing the

occurrence of atherosclerosis.?

Detailed structure/function studies have revealed that the
natural substrates for PONI are lactones, with lipophilic
lactones being the primary substrates. The aromatic nature
of the amino acids in the active site of PON1 may explain
why the enzyme prefers lipophilic substrates. PON1 is ca-
pable of hydrolyzing a wide range of lactones. The PON
family shares this property as lactonases, albeit with differ-

ent substrate specificities.”

In recent years, attention has focused on §-lactone eicosa-
noids as PON substrates. These compounds are metabolites
of arachidonic acid and mediate several metabolic process-
es in vivo. 5-Hydroxy-eicosatetraenoic acid-1,5-lactone (5
HL) is a substrate for all three PONs. PON1 has the great-
est hydrolytic activity, followed by PON3, whereas PON2
has low activity toward this substrate. PON3 has by far the
highest activity toward two other eicosanoids, cycloepox-
ycyclopentenone (cyclo- EC) and 5,6-dihydroxy-eico-
satrienoic acid lactone (5,6-DHTL), again followed by
PONT1, while PON2 has little or no activity toward these
substrates. Interestingly, this order of hydrolytic activity
also applies to the hydrolysis of estrogen esters by the PON
family. Lactonase activity in the endothelium may influ-

ence vasodilation.?

Genetic information provides a means of identifying peo-
ple who have an increased risk of cancer, thus this knowl-

edge of cancer genetics helps to identify the ability to char-

acterize malignancies leading to the development of new
therapeutic approaches. Because of this reason, Ozensoy et
al investigated the role of human serum PON1 enzyme ac-
tivity and phenotypic distribution in 32 breast cancer (BC)
patients (age range 28-82) and 3 cancer-free (CF) control
groups (age range 21-67).7

Another study is also designed by the same group of Oz-
ensoy et al. to assess the activities of carbonic anhydrase
(CA), CAT, PONI1, and xanthine oxidase (XO) activities in
89 head and neck cancer (HNC) patients and 115 healthy
volunteers. In this study, PON1 activity was found lower in
HNC. So they confirmed PONT1 levels could be a candidate

as an oxidative marker in HNC patients.?

CONCLUSIONS
ROS are important signaling molecules that play an im-
portant role in the progression of inflammatory diseas-
es.” ROS generation is unfortunately poorly understood.
ROS are generated as by-products of cellular metabolism
through the electron transport chain (ETC) in mitochon-
dria as well as via the cytochrome P450. To prevent the
harmful effects of oxidants, cellular metabolism has an-
tioxidant defense systems whose function is to remove
ROS. The antioxidant enzymes SOD (dismutase of O2 to
H202), CAT, GPx (converts H202 to H20), peroxiredox-

ins, and Trxs are classified as ROS scavengers.

Although caspase activation and enhanced formation of
ROS is central to the mechanism of apoptosis, there are
reports of apoptosis, reports suggesting no significant role
of ROS in the progression of apoptosis, and showing that
reduced ROS generation stimulates apoptosis®**!. This is
surprising, as the efficacy of pharmacological antioxidants
such as GSH, NAC, deferoxamine, and antioxidant en-
zymes such as CAT or GPx in preventing apoptosis has
been demonstrated by several groups. However, other
studies have failed to demonstrate the role of antioxidants

in preventing apoptosis.***!
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While it is clear that ROS plays an important role in the
development of inflammation and tissue.’”* Cancers have
a direct response to chronic tissue injury, where the re-
sulting cell death increases the tumorigenic potential of
neighboring cells. So the main problem is how tissue in-
jury promotes tumorigenesis. There are so many key fac-
tors to clarify this situation by understanding the enzyme’s
chemical reactions.” But in fact, inflammation is associ-
ated with a decrease in extracellular pH. Therefore PON
enzyme family is capable of detoxifying organophosphate
compounds but their role in the physiological role is still
so enigmatic for cancer. Further large-scale studies are
needed for new clinical strategies for the prevention and

treatment of cancer by the enzyme family PON.

Oxidative stress is so crucial and it is implicated in the
development of inflammatory diseases including ather-
osclerosis and cancer, these recent studies on PON2 and
PON3 proteins may provide a mechanism for the scores
of epidemiological studies that show a link between PON
genes and numerous inflammatory diseases.’ Despite the
role of PON proteins in important cellular functions and
associated pathologies, the physiological substrates and
molecular mechanisms by which PON proteins act as an-
ti-inflammatory proteins are still largely unknown. Under-
standing such mechanisms will provide novel strategies in
the treatment of diseases associated with pro-inflammato-
ry oxidative stress where also cancer can have a place in

this relation.
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